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Zot.II. SIIn'. I"clit' 
StClIf' Fc"",,, S~";f'.\ 01: Falllla (~,. M(',t.!Iltllaya, Part 10. 1-107 : Il)Y5 

PROTOZOA 

A.K. L)AS. A.K. MANDAt. D.N. TIWARI AND N.C. SARKAR 

Zoological S"'''c',\' (~,. Illdia, Calcutta 

INTR()DUCTION 

Pcrusul of litenllure reveal, that thcre is no puhlished report on un)' frccliving Proto/oa 01 

Mcghaluya state till date "lthuugh this group is availahle in almost c\'ery hahital wherc little 

"loisturc is found. It is. therefore. quite c"ident that alilhe species of frccliving protozoa dealt wil.h 

in the present l'onllllunication constitute new records for this slate. The salllC is "Iso trlle for 
sYlnhiutic prut()l.n~' included in this paper since no sYlnhiotic prol(lI.oa is, reported so fur from 

Mc,hulaya. However. therc are lew scattered reports on parasitic protozoa from this st~'te. Cooper 
and Gulati (1926) recorded two unnanled species of coccidia. \'i:., Eiluerill sp and Isospora sp 
fn)nl the faccal mattcr of cows at Shillong. Knowles. Senior White and Das Gupta ( 1930) produ(;cd 

u mal' on the distrihution of malarial species in "Indian Suhregion'and showed occurrence of three 
species of Inalariul para~ites. ";:.., P/asmoC/illnl/a/cipa,.,,,,,, P. lIIalariae and P. "il'ax in Shill()n~ 
(.ft't' ulso Bhatia. 193M). Then. after a long gap Mandal(l966) described Isospora ray; from it 

,aRien li1.urd. Plycto/{lellllu sp. colJected in Shillong. Again after a decade. Mandai (r l)76, 

recorded sc\'\!n Inure specics of coccidia, viz., E;llIerill n ° top te ri. Isospora con 'lie. I. gel/Til/listie. 

I. nli""ta, /. 1)(,,·,I.\·i. \Vellyo"ella bahli and ,.y. Illac-kinnoni froln thc faecal satllple or di ffcrcnl 
venchrule hOSls collectcd from ShilJong. Since then no report on nny protozoan species from 
Meghnlaya is uvailahlc. 

The presenl cOlnnlunication includes 128 species of protozoa out of which 58 are freeliving. 
SK panlsitic and 12 symhiotic. Amongst thcse. two species of symbiotic protozoa are new to 
science ~,"d 2i species (12 freeliving and 10 symbiotic protozoa) are reported for the first timc 
fro"l India. Excepting eight nalned and two unnmned species of coccidia. and three nmned species 
of nlalarial purasitcs as nlcntioned earlier all the species were collected hy three survcy parties or 
the Zoologi,-=ul Survey of India in recent years. The first two surveys were undertaken during 
No\'clnhcr-Dcccnlhcr. 1988 and the third one during March-April, 1991. 

It is worth Illentioning here that systematic account of Protoz~a fauna of Meghalaya is dealt 
wilh under three hn)ad categories, \'i:... freeliving. parasitic and symbiotic protozoa for thc 
convenience of taxonomic treatment and for maintaining earlier convention of State Fauna Series 
puhlished hy the Zoological Survey of India. 
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SYSTEMATIC ACCOUNT 

General morphology and terminology ! 

General morphology of protozoans are shown by diagramnlatic illustrations (Pis. 1-8) and 

SOfne widely used tcrnlinologies with brief explanations are listed below for the convenience of 

users. 

Acephaline : A gregarine lacking an epilnerite. 

Adoral Zone of Membrane1lae : Three or nlore serialJy arranged JnembraneJlae along the 

left side of the oral area; found in 0lygohYJ11Cnophoran and polyhynlenophoran 

ciliates, and conspicu.ously in peritrich and many spirotr,ich species. 

Anisogamy : Conjugation between two dissimilar gametes. 

Apical cOfnplex : Ultra structural complex structure at the apex of meroloiles. 

Association : A group formed by attachlnent of two or nlore sporol1ts. 

Biassociative : An association formed by the attachment of two sporonts. 

Buccal cavity: Depression or pouch located usually at or near apical end of the hody andl 
or on the ventral surface. 

Buccal overture: Distal or outer aperture or opening of the buccal cavity; unrecongnisable 

when buccal cavity is averted or flattened out; easily visible in hYlllenostomes. 

Caudal cilium : A distinctly longer cilium present near the distal end of the body. 

Cephaline : A gregarine possessing an epimerite. 

Cirrus : A thick conical locomotor organellae occurring in lines or in groups in definite 

patterns on the ventral surface of hypotrichs; classi tied and nalncd by their location, 

such as, buccal, frontal, fronto-ventra~. nlid-ventral. anal. caudal and Inarginal. 

Conoid : A truncated hollow cone of spirally fibrillar ultra structure, having 6-8 fibrils. 

Contractile VacuoJe Pore: Minute pcrnlanent opening (s' in the pellicle through which 

contents of contractile vacuole are to be expelled outside the body~ it is 

characteristically stable in number and location. 

Cyrtos or Cylopharyngeal basket : Tubular cytopharyngeal apparatus. the walls of which 

are arranged hy longitudinally oriented nenlatodeslnata derived frolll apically located 

kinetosomes and lined with extensions of post ciliary l11icrotubules: typical in 
hypostonlatous ciJitates. 

Cyst : Inlpcrvious 111elnhranc surrounding an organislll or a pair of associated sporozoilcs 
at the beginning of reproduction. 
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Cylopharynx : :'\unciliated tubular passage. long or short. leading from the cytostomc 
proper intu the inner cytoplasnl of the unicellular aninlal. 

Cytostome : An aperture permanently open (when present) through which food material of 
the organislu passes into the inner cytoplasm \';a cytopharynx. 

Deutomerite : The posterior portion of ccphaline gregarine which is separated from 
protomerite by a septunl. 

Epimerite : Usually knob-like structure used for attachment with host cell by the young 
gregarine. 

Genlcte: Specialised cells tend to meet and fuse in conjugation. 

Ganlctocyst : The cyst which surrounds two sporonts or gametocytes in associative stage. 

Galnetocyte : The mother cell that gives rise to nunlher of ganlctes. 

Gametogony : The process of production of gametocytes or gametes hy a gmllont. 

Goanonl : An individual that tends to form a gamete; aJso known as sporont. 

Inrrucilialurc : Whole of somatic and orally located kinetosomes together with associated 
subpellicularly located microtibrillar and microtubular structures; argentophilic in 
nature. 

Infundibulum: Posterior. inner or lower part of buccal cavity usually funnel-shaped or long 
tubular; found particularly in peritrichous ciliatcs. 

Isogamete: Gametes which are sinlilar in shape and size. 

Isogamy: Conjugation between isogametes or similar gametes. 

Kincty : A single row of single or paired kinelosomes together with cilia and other associated 
conical organelles and structures. 

Loricu : Envelope or test secreted and/or assembled by many ciliates; conlmonly found in 
tintinnids. folliculinids and perilrichs. 

Macrogamete : The larger non-motile gamete of an anisogamous type of reproduction. 

Macrogametocyte: The mother cell of macrogamele. 

Men)1.oite : A product of a" sexual schizogony. 

Microgamete: The snlaller nonmotile gamete in anisogamous type of reproduction. 

Micnlgametocyte : The mother cell of microgamete. 

Micronemes : Sinall osmiophilic convoluted cord-like ultra structure at the anterior region 
of sporozoite/merozoite. 
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Micropore : An ultra struclural organclIac rornlcd by the pellicle. 

Microtubule: Utra structural suhpcllkula .. fihrils orginaling at the polar ring and extending 

posteriorly. 

Nenultodcsnlata : KinetosolllC assol'iatcd hirifringent hundle of paralleled l11icrotubules~ it 
strengthens walls of cylopharyJlgeal apparatus of gYInnost01l1eS and hypostonlcs. 

Oocyst : A cyst containing conjugatcd garnetes. 

Ookinetc : The motile zygote in Hacillosporina. 

Oral apparatus : Gcneral terrn 10 denote 1110uth selltl /lIfO. 

Paroral 1l1cnlhrane : MClnhranc lying along the right side or border or huccal cavity in 

oligo- and polyhYlncnophoran ciliates. 

Peduncle: Stalk hut. usually refer~ to Ion!! and distinctly visihle stalks as found in peritrichs 
and suctorians. 

Peristoille : Entire oral area of lh(}~e ciliates in which huccal ciliature encircles the ~najor 
portion of the anterior end or the organisln; found in peri1rjchs and spirotrichs. 

Prehuccal area: Oral groove lined with son'lati<: or slightly 1110djfied ciliatur~ and leading 
to huccal cavity 

Polar capsule: A sac like structure containing polar lilanlent in the spore of Myxo/oa and 
Microspora . 

. Polar filalnent : A thread like structure coiled inside the polar capsule. 

Polar ring : An oSlniophilic ul~ra structural thil:kcning fonned hy the, inner Illeillbrane of 
the pell icIe. 

Prilllite : The first sporont in the association of a gregarine. 

Protolllcrile : The portion preceding the seplunl of a cephaJine gregarinc. 

Rhahdos : Tuhular c)'topharyngeal apparatus. the wall, of \\'hkh arc strcngthclll'd on the 
out side by bundles of nClnatoucSlllala. orten Iii,cd longitudinall) hy trans\"crse 
nlicrotubules- derived from circ:unl0ral kjneto"ollle. 

Rholries : Ultra structural paired organeJJae having electron dcnse cluh-~hHPl'd slruclur~' 
located in the anterior region of sporozoite/rnero/oile. 

Saldlile : The sporont (s) attached hehind the prilnilc. 

SChlzogOlllY : A sexu.al agarnic reproduction '~y cquHI. unequal or rnultiple di\ i"ioll. 

Schi/ont : The stage which is ahout to divide into ,I IlUIll0er of p"lrts called IllCl'tll,oih.'S. 
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Septate: In gregarines it indicates a type which is having sepLulll between proLonleriLe ~\Ild 

deutomerite. 

Spore: The body into which zygote develops after acquisition of a resistant outer coating. 

Spomduct : A tubular growth froln the cyst of a gregarine through which spores are 

liberated. 

Sporohlast : A cell which gives rise to spores. 

Sparocyst : A cyst containing spores. 

Sporogony : Developnlent of spores from the sporont. 

Sporont: see gamont. 

Spon)loile : The individual with falcifonn bodies produced/released frolll a spore. 

Syzygy: An association of two or more sporonts in a linear fashion. 

Trichile : Hallow rod-like skeletal structure radially arranged beneath the pellicle: in older 

sense cytopharyngeal rod. 

Trichocyst: Spindle-shaped non-toxic explosive organellae located in the sub ... pellicle of 

some ciliate (e.g. Paranlec;unl ) 

Tropholoite : The young feeding and growing stage. 

Vcslihulun~ : Depression located at either pole and leading directly to cytostome­
cytopharyngeal complex covered with more or less conlplex sOlnatic 
ciliature,exclussively found in the members of thc subclass Vestibulifera. 

Zygole : The cell formed by the fusion of two gatnetes. 

Collection and preservation: 

Frceliving protozoans were collected from freshwater ponds, puddle/~, streams and ri vers 

and also fnun soillnosses. rock Inosses and tree nlosses. On the other hand parasitic and symbiotic 
(lrulu/uu were recovered from different hosfspecies as will be Inentioned in the following taxonomic 
accuunl. The present Inaterial has been collectcd fronl all the seven districts of Meghalaya. IH1Jllely. 
Wesl Gam Hills. East Garo Hills. South Garo Hills. West Khasi Hills. East Khasi Hills and Ri­
Bhoi. 

For the collection of freshwater protozoa water smilples along with some algae. water 
weeds. boltum OOLe and nocculent maller arising out of \vashing of water weeds and aquatic plants 
were collecled and kept 'in: wide mouthed sampling jars Inade up of glass. These jars were then 
hmughl to the laoratory1and kept for few days, keeping their lids open for considerahle increase 
in Iln'IU/Otl pupulation occurring in those sanlples. The sanlples were then thorpughly exnmincd 
under the light .nicroscopc froln lime 10 linle. Frceliving ciliates were isolated hy micropipcllC and 



6 State Faulla Series 4 : Fauna of Meghalaya 

cxaillincd in living condition by keeping them in a natural medIum. Sometimes Methocyl solution 
wu~ U~l!J for slowing down the movement of fast moving ciliates for the study of their internal 
structures ill situ under Jight microscope. Sometimes Lugol's solution was added as killing agent 

and for detecting peripheral organellae. 

Schaudinn's fixative and Carnoy's fluid were used for making permanent slides of freeliving 
ciliates. The first one is effective for keeping the exact natural shape of the specimen while the 
second one is good for studying nuclear structure. Heidenhain's iron haclnatoxylin and Delalield's 
haematoxylin were used for st~ining the ciJiates. In some cases dry silver ilnpregnation method 
was ert:lPloyed to study their infra structures. These slides were mounted in DPX. 

For making permanent slides of testacean rhizopods empty tests frequently found in the 
bottom ooze were isolated, air dried after two or three washings in absolute alcohol and mounted 

in DPX. 

In order to collect nlOSS inhabiting protozoa samples of soil nlosses, rock nlosses and tree 
nlosses were brought to the laboratory.A portion of each sample was then kept in pretty dishes and 
sprinkled regularly with sufficient water. After a day or two aquous drops drawn from the Inoss 
by micropipette' Were kept on glass slides and- examined thoroughly. Any protozoa observed 
thercin was nxed, stained and mounted in the same manner as slaled earlier for water inhabiting 
protozoa. 

For the collection of parasitic protozoa host samples collected fronl the iields were hrought 
(0 the canlp laboratory. These hosts were then dissected and their various organs and tissues, pi?., 

lun1en of the digestive tract, body cavity, gill, gall hi adder, lung, liver, spleen, blood, etc., were 
thoroughly examined for different groups of parasitic protozoa. Gut contents were exanlined after 
diluting them with physiological saline. Organ smears and blood SJllearS were drawn on clean and 
grease- free slides, air-dried, fixed and/or stained nlostly with Gienlsa and Leishman's stains. 
The lunlen dwe1t.ing forms as and when observed in physiological saline were usually fixed in 
Schaudinn's fixative and stained with Heidenainn's iron haeillatoxylin. Faecal sanlplcs were kept 
in 2.5 per cent potassiurll dichromate solution for subsequent sporulation of coccidial oocysts. if 
any. Dry silver impregnation techniques were employed in SOllle cases for studying ciliary lines 
of some endoconlnlensal ciliates. 

In order to collect tlagellate symbiotes of terillites. the entire gut of the worker caste was 
rCI110ved and gut contents were enlptied on clear slide containing a drop of 0.5 per cent saline. 
SometiJnes 67 per cent Lock's solution was used in which these protozoans renlain less deformed 
and considerably active in Jiving condition tor a longer period. For preparing permanent slidc~ 
these tlagclJates were fixed in Schaudinn's fixative, stained with Heidenhain's i.ron haematoxylin 
or Delufield's hacI11atoxylin and tllountcd in DPX. For nlore details Das et al. (1993) nlay be 
consulted. . 
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I. 

FREELIVING PROTOZOA 

SYSTEMATIC LIST 

Phylum SARCOM A STIGOPHORA 

Subphylum SARCODINA 

Class LOBOSEA 

Order ARCELLINIDA 

Family ARCELLIDAE 

Genus ArceUa Ehrenberg 

Arcella disco ides Ehrenberg 

Genus Lesquereusia Schlumberger 

2. Lesquereltsia sp;ralis (Ehrenberg) 

Family 

Genus 

DIFFLUGIIDAE 

Centropyxis Stein 

3. Celltrop)~{is aeuiellta ( Ehrenberg) 

4. Celltropyx;s aeropltila Deflandre 

5. Celltropyx;s areelloides Penard 

6. Celltropyxis cassis (Wallich) 

1. Celltropyx;s eOllslrieta (Ehrenberg) 

8. Celltropyxis eeon,;s (Ehrenberg) 

9. Celltropyxis 111;I",(a Deflandre 

10. Celltrop),xi.fl oblonga (Denandre) 

II. Celltropyxis platystol11a (Penard) 

12. Celltropyxis spinosa (Cash and Hopkinson) 

Genus Difjlugia Leclerc 

13. DijJlugia aeun,illata Ehrenberg 

14. DijJlugia anlphoralis Hopkinson 

15. DijJlugia avellalla Penard 

16. Difflllgia g/oblllo.\'Q Dujardin 

7 
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J 7. DUllllgia lifli(>phila (Penard) 

18. Diff/ligia /obost0l11a Leidy 

19. Diff/ligia ob/ollga Ehrenberg 

20. Diff7ugia P.~"'ifOfll1is Perty 

2 J. D(fflugia fuberclI/ata (Wallich) 

Class FILOSEA 

Order GROMIIDA 

Family EUGL YPHIDAE 

Genus ElIgJypha Dujardin 

22. Ellg/yp/1a acanthopho/'a (Ehrenberg) 

23. Eug/yp,ha denticu/ara Brown 

24. Eug/ypha /aevis (Ehrenberg) 

25. E',g/J1Jha rotunda Wailes 

26. Eug/ypha sClItigera Penard 

27. Eug/ypha t"bercll/ata Dujardin 

Genus Nebela Leidy 

28. Nebela vitrae Pcnard 

Genus Tri1lel11a Dujardin 

29. Trinellul :ellchelys (Ehrenberg) 

30. Trinellia ge/eat(1 Penard 

31. Tri1lellUI /i1leare Penard 

Phylul11 

Class 

Subclass 

Order 

Fanlily 

CILIOPHORA 

KINETOFRAGMINOPHOREA 

GYMNOSTOMATIA 

PROSTOMATIDA 

PRORODONTIDAE 

Genus Prorodoll Ehrenhcro e 

32. Prorotlon edentatus Claparedc & Lachmann 
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33. Prorocloll teres Ehrenherg 

FUlllily 

Genus 

COLEPIDAE 

Coleps Nitzch 

34. Co/eps hinll.\' (Muller) 

Fumily ENCHEL YIDAE 

Genus Lagyllophrya Kahl 

35. LagYllophrYli nluttllis Kahl 

subclass VESTIB ULIFERA 

Order COLPODIDA 

Fumily 

Genus 

COLPODIDAE 

Colpoda O.F. Muller 

36. Co/poda cucIIlIlIS Kalt/ 

Order NASSULIDA 

Family MICROTHORACIDAE 

Genus Drepanolnonas Fresenius 

37. Drepall/J1I'OllllJ dell tata Fresen i us 

Genus', Microthorax Engelmann 

38. Micrnthorat pU!lilllIS Engelmann 

Order CYRTOPHORIDA 

Family CHILODONELLIDAE 

Genus Chilodollelia Strand 

39. Chilodollel/a ClICllI/U/US (Muller) 

Class OLIGOHYMENOPHOREA 

SubClnss HYMENOSTOMATIA 

Order HYMENOSTOMA TIDA 

Fanlily GLAUCOMIDAE 

Genus Monochilum Schewiakoff 

9 
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40. Monoelli/ul1' ovale (Schewiakoft) 

Family 

Genus 

OPHRYOGLENIDAE 

Ophryoglena Ehrenberg 

41. Ophryoglella flava (Ehrenberg) 

Family 

Genus 

PARAMECIDAE 

Paralneciuln Hi II 

42. Paral1leeiuI11 eaudatlll11 Ehrenberg 

Family 

Genus 

FRONTONIIDAE 

Frontonia Ehrenberg 

43. Frontollia lelleas (Ehrenberg) 

Order 

Family 

Genus 

SCUTICOCILIA TIDA 

LOXOCEPHALIDAE 

Loxocep/Ulllls Eberhard 

44. Loxocephaills ellipticus Kahl 

45. 

46. 

Family 

Genus 

PLEURONEMA TIDAE 

Pleuronelna Dujardin 

PlelirOnel1la CraSSlI111 Dujardin 

SubClass PERITRICHIA 

Order PERITRICHIDA 

Family VORTICELLIDAE 

Genus Vorticella Linnaeus 

Vorticella canlpanll/a Ehrenberg 

Class POLYHYMENOPHOREA 

SubClass SPIROTRICHIA 

Order HETEROTRICHIDA 

Family SPIROSTOMIDAE 

Genus Blep/,arisma Perty 
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47. Blepharisma illternledium Bhandary 

Family METOPIDAE 

Genus Metopus Claparede and Lachnlan n 

48. Metopus es Muller 

Family BURSARIIDAE 

49. Bursaria truncatel/a Muller 

Order 

Family 

ODONTOSTOMATIDA 

EPALXELLIDAE 

Genus SaprodiniuI11 Lautcrborn 

50. Saprodinillm putrillillnl Lacky 

Family HALTERIIDAE 

Genus Halteria Dujardin 

51. Halteria gralldillella (O.F. Muller) 

Family STROBILIDIIDAE 

Genus Strobilidium Schewiakoff 

52. Strobilidium gyralls (Stokes) 

Order HYPOTRICHIDA 

Family SPIROFILIDAE 

Genus Stichotricha Perty 

53. Stichotricha socialis Gruber 

Family HOLOSTICHIDAE 

Genus Gonostomllln Sterki 

54. Gonostomum affine (Stein) 

Family OXYTRICHIDAE 

Genus Oxytricha Bory 

55. Oxytricha hi/aria Stokes 

56. Oxytricha tal/ax Stein 

Family ASPIDISCIDAE 

Genus Aspidisca Ehrenberg 

57. Aspidisca costata (Dujardin) 

Family EUPLOTTIDAE 

II 
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5R. Elip/otes patella (Muller) 

TAXONOMIC ACCOUNT 

Phylum 

SuhphylUin 

Class 

Order 

SARCOMASTIGOPHORA 

SARCODINA 

LOBOSEA 

ARCELLINIDA 

Key to the f(lIllilies 

1(2) Test sin1ple ilnd usually without any foreign body ................................... . 

....................................................................................................................... Fanlily Arcclli<.iac 

2( I) Test wiih foreign bodies .......................................................................... Fmnily [)i fllugiidae 

Fanli1y ARCELLIDAE 

Key to the gellera 

1 (2) Te~t senlispiraJ in appearance, with, curved or verrnifol1n pelJets (or with ~and ~rains in 
single species) ............................................................................................... Genu,", 1,1'.\'(/lu·n:II\·icl 

2(1) Test hC111isphcrical, oval or circular with hexagonal markings and without any rl.'lI~t or 

sand grai n as stated ahovc ..................................................................................... (h:nlls :\ reel/a 

Genus Arcella Ehrenherg 

I ~32. Arccl/a Ehrenberg. Abh. Preuss. 'Akad. Wiss.,· Berlin. P.40. 

Diagollsis: Test transparent, with hexagonal Inarkings,helnispherical. 0\ al or circular in 

shape. encrusted with chitinous particle; oral aperture circular. centra) and inverted Ijk~ a funnd. 

I. Arcella discoides Ehrenherg 

1843. Arcella di.'t('oities Ehrenberg. Abh. preuss. Akad. Wi.\·s., Berlin. p. 139. 

Material eX{II11illed: 2 exs., Tura, West Garo Hills, 12.xi. 1988, coli D.N. Tiwari: I ex .. 
Jowai. Jaintia Hills. 15.xi.1988, coil. D.N. Tiwari; 3 exs .. Tura West Garo Hills. I Y.iii.1991. colI. 
A.K. Das: 2 exs .. Rongranl River. Wesl <!aro.Hills, 23.iiLI991,coll. A.K. Das: I c.\ .. BuglHara. 
South Gan) Hill~. 24.iii.199 L coil. A.K. Das~ 2 exs., Willian'l Nugar. East Garo Hilb. 2h.iii,1991. 
~oll. A.K. Das: 2 exs. Ward lake, ShiJlong. East Khasi Hills. 2.iv.199 I. coIl. A.K. l)a~. 

[);a'.!,lI(}sis : Test ~phcrjcal. planconvex in profile and circular in front vic\\': ht'ight of the 
dome ahollt (lllc-third lo one-fourlh of the dimneter of the test: test 50-120 Ufllll in diameler. 
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Di.'tributitJIl : India: Meghalaya (West Garo. East Garo and South Garo Hills. East Khasi 
Hills and Jaintiu Hills districts), West Bengal: in freshwater atnongst hottonl oozc. 

Genus Les911ereusia Schlu1l1berger 

I84S. usq,,~,.ells;a Schlumherger. All". Sci. IIl1l. :001. ell 3, p.255. 

DiDgcJ"sis: Test compressed, scluispiral in appearance. with interlacing curved or vernliform 
pelielS; (le.~1 with sand grains in single species). 

2. Les911erellsia spiralis (Ehrenbcrg) 

1840. DilJlugi(' s/,in./is Ehrenberg. MCllltclb. AkClCI. Wiss., Berlin. p. 139. 

Mat~r;al exa",illed : 3 exs .• Rongram River. West Garo Hills. 23.iiLI991. ColI. A.K. Das~ 
2 CIS .• Bagmar-d. South Garo Hills. 24.iii.1991. Coli. A.K. Das. 

Diagllo.f;s : Test transparent. scmispiral and conlposed of closely arranged vcrmifol1ll pellets. 
108-130 I.lm )( 86-103 J.1m in dimension; neck below the constriction with a slight elevation frolll 
which outline continued in a straig~t line down to mouth; Illouth c~rcular. contract~~t. its .Illurgi n 

plain and sharply defined. 

Distributioll : India: Meghalaya (West Garo Hills and South Guru Hills districts). Antlh!"" 
Prudcsh nnd West Bengal; in· freshwater anlongst holtonl ooze. 

Fanlily DIFFLUGIIDAE 

Key to the gellera 

I (2) Test composed of cemented quartz sand, diatomcs and othcr foreign bodics .. aperture lenninal. 

pseudopodia cylindrical, simple or branching ....................................................... Gcnus D(tllllgill 

2( I) Test usually with sand grains and sonlctinies with diatolnes and occasionally with quartz 
crystals, pscudoJl.Odia digi,tate or sharply poinled .. , ....................................... Gcnlls CeIlTr()fJ.'~ris 

Genus Celltropyxis Stein 

1859. Celllrol'yxis. Sl~in, Abh. K. BoIIIII. Gesellsch. Wiss .. 10. p.43. 

18S9. Celltrol"Yx;s : Claparcde and Lachmann. Melli. de ,. II1SI. l1al. gel1(1\'ois. I::lllde.\" 11~/~ el. Rhi:.. 

2. p. 447 

1929. C"II"n/,.,:r;s : Denandre. Ai·cI,. Prol;!ile"k., 67.. p. 322. 

DioRo/lsis: As in the kcy to this genus. 
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Ten species of Celltropyxis as follows have been collected frO"' Meghalaya. 

Key to the species 

1(18) Test with dorso-ventral symmetry and swollen at posterior part, oral aperture not exactly 

centrally located. 

2(7) Test beset. with spine 

3(6) Oral aperture usually circular, spines few resembling scrap of strap. 

4(5) Test oblong-elliptical or oval, mouth always eJlipticaJ and proportionately Inuch longer 

................................................................................................................... : ................... C. oblo"~(l 

5(4) Test more or less round, mouth varying in shape (sonlelimcs u'i~ngular ) and not so long 

as above ........................................................................................................................ C. (1('u/eal(1 

6(3) Oral aperture irregularly circular with invaginated borders, spines many and frequently 

curved .... ~ .................................................................................................................. C. SIJiIIOS(1 

7( 2) Test without spine 

R(9) Test prolonged to the anterior end resembJing a flat lens covering the mouth. a constriction 

present between oral and posterior part of the test. ................................... C. pla1ystol11a 

9(8) Test not prolonged as above, 'constriction between oral and posterior part of the test lacking 

I O( 11 ) Test circular in ventral view ..................................................................... C. I1lilllll(/ 

II (lO)Test more or less elllipticai, oval or discoidal in yentral view 

12( 13) In ventral view flank of the posterior part of the shell strongly arched, mouth always 

invaginated quite strongly towards the posterior part ............................. . C. cOllstr;cfa 

13( 12) In ventral view flank of the posterior part of the shell less arched, sometinles straight 

14( 15) Oral aperture circular or round, mature shell usually large, above 150 Ilnl in 

length .......................................................................................... C. ecor"is 

15( 14) Oral aperture semi circular, mature shell usually below 100 J,Hn, rarely up to 120 ,.un 

16(17) Test el1iptical in ventral view~ with widely rounded posterior part ................. . C. cassis 

17( 16) Test oval in ventral view. with spherical or little elliptical posterior part. ........... C. aerophila 

18( ) Test regularly arched, oral uperture centrally located; test hemispherical, brown, chitinous, 

covered with slnall scalc like structurc ............................................... . C.l,rcel/oides 
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3. C~ntrop,xis aeuleata (Ehrenberg) 

18l2. AfUllo ac"/Mto Ehrenberg. Abll. Prellss. Akocl. Wiss .• Rerlin. p.40. 

18S7. C~"'n,,'.'·xis oell/Mla (Ehrenberg) : Stein. S. Boll1l. Ge .... Wi.u .. Prague. ;( 10) : pp. 41-4:l. 

Ma'~rial uami"ed: 3 exs .• Rongram River, West Garo Hills. 23.iii.1991. coll.A.K. Das: I 
ex., Balm~ South Gam Hills. 24.iii. 199 I t coli. A.K. Das; 4 exs., Ward lake. Shillong, East 

Khasi Hills. 2.iv.I99I, coli. A.K. Das. 

Diog"os;s : Test circular with fundus pressed to one side. II ()- I 75 ).llll in diUllleter, "louth 
ca:enlric and circular; fundus of shell ohtusely rounded and furnished with few (usually 4-6) 

divelJcnl spines in a single and somewhat regular row. spincs lIsu~,lIy reselnbling scrap; shell 

usually with quanz crystals and some times with adntixlurc uf c.iialuI11cs. listules and particlcs. 

Di.flribuliOl' : India: Meghalaya (Wesl Garo Hills, South Garo Hills and East Khasi Hills 
distric(5), Andhra pradesh. Rajasthan and West Bengal: in freshwater tanks amongst vegetation. 

4. C~ntrop,xis aerop/.i/a Deflandre 

1929. C~nlrol'.'·.\lS CI~rc'p"ila Detlandre. A,'c". P"OIi.flC'"k .• 67. p. 330. 

MQ/~rial exan,j"td : I ex .• Nongpoh, Ri-Bhoj, 6.xi. 1988, coil. D.N. Tiwari: I ('\". 

ThMIleskein. Jaintia Hills. IO.i.1989. coil. D.N. Tiwari; 2 exs., Tura, West Garo Hills, 19.iii.1991. 
coli. A.K. Da. .. : I ex .• Rongrengiri. East Gam Hills, 27.iii.1991. coli. A.K.Das; 2 exs., Nongsloin. 
Wcsr Khasi Hills. 28.iii.I99I. coli. A.K. Das; I cx .. Chcrapunjce. East Khasi HiUs, 3.iv.1991. cull. 
A.K. Des: I ex .• Mawslnai. East Khasi Hills, 3.iv. 199 L coil. A.K. Das. 

DiaSlltui., : Test small. 40-50 J.1ttt in width. 6()·70 fJll' in length. fundus (donlc) spberoidal 
with dorsal face strongly nallened towards Illouth: test oval in ventral vi~w with spherical or lillie 
clli .... ical posterior part whose flanks little arched, often "lInost stnlight: oral aperture sClnicircular: 

tesl chidnous hearing S0l11e foreign particles. "i:... vegetable frag.llcnts and tnlnspHrcn. crystals. 

Di.f,rihulioll : India: Mcghalaya (West Garo Hills. East Garo Hills, West Khasi Hills. EuM 
Khasi Hills. Jainlia Hills and Ri-Bhoi districts) and West Bengal; very comillon in moss. 

5. Centropyxis IIrceilt,U/es Penard 

1902. CnJln'l'.vxU o,.celloidt'.t Penard. FCIlme Rlti:. ll" blls .... l/" LellU",. p. 309. 

1929. C~/"mp.".ris aIY:t1l1oiclt'j" : Deflandre. Arch. Proli.flC'llk .. 67 p. 367. 

Ma'~rial ~.tan';II~d: 3 cxs .• Mowsnlai cavc. East Khasi Hills. 3.iv.1991. coil. A.K. Das. 

Diagllosi.t : Shell hemispherical. hrown. chitinous. covered with s.nall nat ~calc like 

Sh1IClura; 95-100 11m in length: onal apenure centrally located occupying ahOul half the width of 
lhe shell. 
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Distrihlltion : India: Meghalaya (East Khasi Hills djstrict). in lnoss. 

Re/1ulrks : This species is reported for the first tilnc from India. It has heen coJlectcd frOlll 
the rock moss of Mawsillai cave ncar Cherapunjee (East Khasi HiJls district). Meghalaya. 

6. Celltr(}pyxis cassis (Wallich) 

I R64. D~tl711~ia cassis Wallich. Ann. M(I~. nal. Hisl., (3) 13. pp. 215-245. 

1929. Cel1lrol'yxis c{lssis (Wallich) Deflandre. Arch. Prolislenk., 67 p. ,335. 

Material eX{lIl1illed: 2 exs., Rongram River, West Garo HiJls, 23.iii.\991. colI. A.K. Das. 

Diagnosis: In general appearance and dimensions test quite sinlilar with that of C. aerophila 
hut, test elliptical in ventral view with widely rounded posterior part, llank less arched, straight 
or parallel. oral apetrure senli circular, test with small stones and quartz particles. 

DistributioTl : India : Meghalaya (West Garo Hills district); Andhra. Orissa and West 
Bengal: in nlOSS. soil and freshwater. 

7. Celltr(}pyxis constricta (Ehrenherg) 

I X41. Arcl'//a cOlls/ricla Ehrenberg. Abh. Akat/. Wiss., Berlin. 

1879. D~{j7I1gi{( cOllslric/{I Leidy. Fres"water Rln:.opod l~l Non" America, pI. I X. fig. 29.30. 

1902. D~(fll1gi(l constricta I'ar/illl Penard. Falilla Rhi:.. du B{lss. dll /c'IIl{II1. P. 299. 

1929. Celllropyxis 'col1s/ric((I : Detlandrc. Arch. Pro/iJlellk. 67. p.340. 

Material exarl1illed: 3 exs .. Thadlcskein, Jaintia Hills, I O.i.19RlJ, coIl. "D.N. Tiwari. 

Diagnosis: Test elliptical or oval in ventral view, 80-90 , . .11n in dianlcter and, 100-1 10 ]. .. lIn 

in height, tlank of the posterior part of the shell strongly arched; oral aperture always invaginated 
quite strongly towards the posterior part. 

Distrihutioll : India: Meghalaya (Jaintia Hills district): 1'ro111 rock lllOSS. 

Rell/(,rks : This species is reported for the first tilne 1'ron1 India. 

8. ('elltrop)'xis ecorll;S (Ehrenherg) 

I X43. An'ella ecorllis Ehrenherg. Abh preuss. Ak{ld. lVis,\' .. Berlin. p.JoX. 

I R79. Cell/ropyxis ('corlli.\' Leidy. Fres/l\\'a/er Rhi:.opod.\' l?l Nor/Ii Amcrica, pI. 30. Figs. 20-J-L 

Material exalllined : I ex .. Nongpoh, Ri-Bhoi district.6.xi.1988. coli. D.N .Tiwari : I ex,. 
Nongsloin. West Khasi Hills. 9.xi.1988. coli. D.N. Tiwari~ 2 exs .. Jowai. Jaintia Hills. \5.xi.]lJXX. 
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coli. D.N. Tiwari; I ex., Thadleskein. lOMtia Hills. IO.i.1989, coil. D.N. Tiwari; I ex., Bojcng<.ioha. 
East Gam Hills. 21.iii.1991, coli. A.K. Das;, 2 exs., Rongranl River. West Gaaro Hills. 23.iiL1991. 
(,,"011. A.K. Das; 2 cxs., Baglnaro, South Garo Hills, 24.iiL1991. coli A.K. Das. 2 CXS", Ward lake. 
Shillong. East Khasi Hills, 2.iv. 1991, coli. A. K. Das. 

Diagllosis : Nature nnd texture, of the test quite sipliliar with that .of C. lIclIleatli hu,l, spine 
(one of the most important characteristic features) lacking, test 180-190 J,lnl length; oral aperture 

circular or round. 

Dist,ib",;(!" : India ~ ,~eghalaya (all the seven districts) and West Bengal. in freshwater 
amonlst vegetation and bottom ooze. 

9: C.nlropyxis minllta Deflandre 

1929. C"nllvp.\'xis ",illula Deflandre. Arch. ProliJlellk .• 67. p. 366. 

Ma"rial e-.xan.;ned: 3 CU., Cherrppunjee. Easl Kha~i ~ills, 3.iv.1991. coiL A.K. Das: 4 
eX5., Mowsmoi cove, East Khasi Hills, 3.iv .1991 t coli. A.K. Das. 

DiaBllosis : Test circular in ventral view and suhspherical in lateral view; 40-50 J,lnl In 

diameler. orol apenure circular. 

Dislriblltioll : India: Meghalaya (East Khasi Hills district); Orissa and West Bengal; in 

I O. C~ntropyxis oblong a (Deflandre) 

1929.' C""'ntp.,".\"is lI(',,'~ata yare oblolll,tl Detlandrc~ Arch. P"(llbil(~llk., 67 .. p. 349. 

Marerial aanl/llei/: 2 cxs., Rongram River,West Garo Hills. 23.iii.1991, colI. A.K. Das, 

D;('RIIOS;S : Test oblong-elliptical or oval (but never circular) in lateral view, 110-140 J,l111 
in Ien,lh. fundus of the shell more elevated than that of C. aeuleata," test fu;nished with variahle 
ftumher of divergent spines (usually; 3-4) and mostly located at the posteriori part ; oral aperture 
always elliptical and asuallY' eccentric; 'shell with foreign material including few stones attached 
to the posterior pan. 

Dislrib"tlo,,: Meghalaya (West Garo Hills district). 

R~n,a,.tf : Deflandre (t929) described this form as a new variety to the species. Celllropyxis 
ac:"leata since it differs froln C. aClIleatll in the shape-of the test as well as ora) aperture. This 
varielY is now elevated to species rank since variety concept is no more valid under the prevalent 
International Code of Zoologocal Nomenclature. 

This ~pccies is reported for the first tinle fro In India from freshwater holtom ooze of the 
Rongram River in West Gam Hills district of MeghaJaya. 
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I I. Centropyxis platystolna (Penard) 

1890. DijJ1ugia IJ/atystoma Penard. Mem. Soc. Pllys. el Hist. Nat. de Gelle"". 

1929. Ce"trol'yxis I,/atystolllll Dellandre. Arch. Prot;ste"k .• 67. p. 338. 

Material exan,i"ed: 3 exs .• Rongram River, West Garo Hills. 23.iii. 1991. coli. A. K. Das; 
I ex., Ward lake, Shillong, East Khase Hills, 3.iv. 1991, coli. A. K. Das. 

Diagllosis : Test prolonged to the anterior end, resembling a nat lens covering the mouth, 

in ventral view test elongated, elliptical, 70-85 flm in length; a constriction nlost often present 

between 'sleeve' of the shell and oral aperture; in lateral view posterior part of the shell strongly 

convex and anterior pan more or less nat; oral aperture circular or subcircular; cuticle chitinous 

incorporating several silicious particles, quartz particles and small pebbles. 

Distributioll : India: Meghalaya (East Khasi Hills and West Garo Hills districts); in 

freshwater amongst bottom, ooze . .. 
Renlarks : This species has been collected from the bottonl ooze of Ward lake at Shillong' 

and Rongranl River in West {Jaro Hins district, Meghalaya. It constitutes new record from Indian 

sub-conlinent. 

12. Centropyxis spinosa (Cash and HopJdnson) 

1905. Cent,·opyx;s aculeaf(, var. spinosa Cash and Hopkinson. Tire 8,.il;,d, Fr('.d"v"tc,,. Rlli:. and 

Helio:.aa. 1, p. 135. 

1929. Celltropyxis SIJ;Ilosa (Cash and Hopkinson) Deflandre. A,.ch. Protiste"k .• 67. p. 353. 

Material exall,illed: I ex., Rongranl River, West Garo Hills, 23.iii.1991 .. coli. A. K. Das: 

3 exs., Bagnlara, South Garo Hills, 24. iii. 1991 , coil. A. K. Das; I ex., Ward lake, Shillong, East 

Khasi Hills, 2.iv.I99I, coli. A. K. Das. 

Diagllosis : Test circular and considerablcly nat, oral aperture eccentric and irregularly 

circular with invaginated borders, 110-130 flm in diameter, test provided with variable number of 

spines (usually 6-8), spines frequently curved, distributed irregularly on the dorsal side, test 
chitinous with few quartz crystals or diatonl tistules. 

Distribution: India : Meghalaya (West Garo Hills, South Garo Hills and East Khasi Hills 

districts) and West Bengal: in fre~hwater among vegetation and in bottom ooze. 

Genus Difflugia Leclerc 

1815. lJijJ1ugill (parti",) Leclerc. Mem. till MilS .• 1. p. 474. 

1958. IJiff1l1gill Gaulhicr-Lievre and Thomas. A,.ch. Prot;stfllk. 103. p. 241. 

Diagnosis: As in the key to the genus. 
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In all. 9 species of Difflugia have been collected from MeghaJaya and dealt with in the 

present communication. 

Key to the species 

I( 12) TCIl without collar 

2(3) Tesl tcnninated by spinous structure or • horn , , (pointed extension or the hnse usually 

sb'Bipl) ........... 0 •• 00. o. 0 00 •• o. o. 0.0 ••• 0 ••••• 000 •••••• 0 •••••••••••••••••••••••••••••••••• D. "C'ln,i"ata 

3(2) Test not lenninaled by any spinous structure or 'horn' 

4(') Pseudostome nonnally quadrilobed in the form of a cross but very often trilobed ...... , .. . 

•••••••••••••••••••••••••••• 00 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• D. lob(}stOlll{1 

5(4) Pseudostome circular 

6(9) Test compressed. oblong or ovoid elongate 

1(1) TOIl characteristically oblong 'with smooth margin and big angular quartz crystals ........ . 
•••••••••••••••••••••••••••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• D. oblollg{1 

8(1) Tesl oyoid-elongate with fragments of silicious plates .............................. D. (ll'ellalla 

9(6) Tesl ovoid globular or pyriform and not compressed 

10( II) TCSllYrically pyrifonn with small angular quartz crystals ........................ D. PY"if(),.,,,is 

11(IO)TcSI ovoid globular wilh diversified material like clay, mineral platelets and vegetable 

(raiments ............. o. o. 0 ••••••••••••••••••••••••••••••••••••••••••••••••• 0 ••••••••••••• D. globllll)s" 

12( I) Teal Wilh collar 

13( 14) Tesl hearing many disc shaped protruheranccs or particles: ....... I •••••••••• I •••• D. tll"erell/ala 

14( 13) Tesl without bearing any protrubenmce or tubercle 

J 5(16) Mar,in of collar around pscudostome recurvcd or rolled towards exterior. test ovoidal ... 
• • • • • • • 0 •••••••••••••• 0 ••• o ••••••••••••• I •• I •• I ••• I ••••••••••••••••••••• I •••••••••••••••••••• D. (IIIIIJ/I()r{l/ i,\' 

16( 15) Margin of collar never recurved towards exterior or interior, test spherical 10 subgJobosc 

.0 •••• 0 ••• I •••••••••••• O. I •••••••• 0 ••••••••••••••••••••••••••• I •••••••••••••••••••••••••••••• '" D. /itIIOIJ/,i/ll 

13. Difllugia acuminalll Ehrenberg 

1838. DiffllIgicl (lClUII;1I0/CI Ehrenhcrg. Die III/II.fiOllSlhierchell als Vollko"''''flle O"g{lIIi.wllell. Leipzig. 
p. 131. 

1958. OijJ1"Ria ac"minata : Gauthier .. Lievre and Thomas. Arch. P"OIi.\·It!llk .• Jcna. 103. p. ~2J. 

MQI~riQI eXanlilltJd: I ex .• Nongpoh, Ri-Bhoi district. 6.xi.198H. coil. D. N. Tiwari: 3 cxs .. 
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Tura, West G~ro ~il1s, 19.iiLI991. coil. A. K. Das; I ex., Rongram River, West Garo Hills. 
23.iii.1991, colI. A. K. Das; 2 exs., Bagmara, South Garo Hills, 24.iii.199 I, coil. A.,K. I?as. 

Diagnosis: Test cylindrical, without any collar and with pointed ·horn' -like extension at 

the base; 150-280 pm x 60-100 )lm in dimensions, spine straight and differentiated from the base, 
quartz crystals of varying size embedded in the test; some crystals projecting out of the margin 
of the ,test giving an irregular appearance of test nlargin. 

Distributiol1 : India: Meghalaya (West Garo Hills, South Garo Hills and R-i-Bhoi districts), 
Andhra Pradesh and West Bengal; in bottonl ooze of freshwater tanks. 

14. Difflllgia alnplloralis Hopkinson 

1958. Difj1ug;a ampIJora/is Hopkinson. 1909 : Gauthier-Lievrc and Thomas. Arch. Prot;stenk .. 103, 

p.300. 

Material exal11illed: I ex., Rongram River, West Garo Hills. 23..iiLI991, coli. A. K. Das: 

I ex., Ward lake, Shillong, East Khasi Hills, 2.iv.1991, coil. A. K. Das. 

Diagnosis: Test ovoidal, 150 Jlm x 85 Joun in dimensions, pseudostome wide, collar rolled 
towards exterior; base of the test not provided with any spine in local specilllens. 

Distribution: India: Meghalaya (West Garo Hills and East Khasi Hills districts) and West 
Bengal; in freshwater 31nongst vegetation and bottoln ooze:.; 

ReI11£lI*s : Specimens collected froml

' the' Ward Jake, Shillong are quite siilli1ar with D. 
al1lplloralis'var. globosa described by Gauthier-Li'evre and Thomas (1958) fro ill Ivory coast, 
Africa in having ovoidal test and lacking spine or thorn. It is worth nlentioning here thal this 
species collected from West Bengal possessed 2-3 thorns on the base of the left reselnbling D. 
al11plloralis var. cor"uta (Das, MandaI and Sarkar~ 1993). 

15. Difflugia avella"a Penard 

1890. D~flll1gia ll\'el/Cilla Pcnard. Mem. de /a Soc. de PIlys. et d' Hisf. Nat .• Geneva. p. '144. 

1958. D(fj7ugia a\'el/alla : Gauthier-Lievre and Thomas, A'rell. Profistenk .• Jena. 103. p. 287. 

Material eX(lIllined: 2 exs., Mawsmai cave, East Khasi Hills, 3.iv .1991, coil. A. K. Das. 

Diagnosis: Test ovoid-elongate in frontal view and· ~dre or less pyriform in lateral view, 
base rounded and flanks converging imperceptively towards pseudostolne; pseudostome oval and 
truncate; test lnade up of silicious particles. 

Distribution : India : ry1eghalaya (East Khasi Hills district); in moss. 

Rel1l(lrks :, This is a freshwater inhabiting species but Decloitre ( 1956) recorded it in Africa 
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from 1'lI0II. The' Present material is also collected from rock moss in Mawsanli cave. East Khasi.' 
Hilil. 1111, species is reponed for the first time from India . 

.16. Difflugia globulosQ Dujardin 

1137. DiJllug;a globulosa Dujardin, AlUl. Sci. nat. Zool .• (2) 8. p. 310-314. 

I95K. Dllflu,UJ ,'obulbsa : Oauthier-Lievre and Thomas. Arc". Protiste"k:. Jemt. 103. p. 31 n. 

Ma'~r;al ~xanl;,,~d: 4 exs .• Rongram River, West Garo Hills, 23.iii.1991. coIl. A. :{<. Das. 

D;alllos;s : Test slightly ovoidal and less elongated than D. globular;s; 90 fllll x 73 flm in 
dimensions; pseudostome circular and its diameter about half of that of the test; various foreign 
material such as clay, mineral platelets, vegetable fragments" etc., eJnbeded in brownish chitinous 
membrane. 

Di6tribul;Oll : India: MeghaJaya (West Garo Hills district), Andhra Pradesh, Rajasthan and 

West Ben .. l; in freshwater in bottom ooze. 

17. Difflugia lithophila (Penard) 

1902. Di/fIIIgia It.\'drostat;ca var. litlrol'hila Penard, Fauna r/li:opodique dll bassin dll Lemlln, 
Oeneve. p. 214. 

1958. D(tP",iCl Iitl,op"ila Gauthier·Lievre and Thomas. A,.ch. P,.oti.~le"k .. Jena. 103. p. 286. 

Mtlt~ritll ~.tanl;"ed: 2 exs., Nongpoh, Ri-Bhoi district. 6.xLI988, coil. D. N. Tiwari; 2 
exs., Tura. Wal Garo Hills, 19.iii.1991, coli. A. K. Das; I ex., Rongram River. West Garo Hills, 
19.iii.I99I. coli. A. K. Das; 2 exs .• Ward lake. Shillong, East Khasi Hills, 2.iv.1991. coil. A. K. 
Dos. 

DiaSllosis : Test ovoid-globular or subglogular drawn out to the pseudostome in the fornl 
of shon collar. 140-ISOJ,lm x IIO-IIS flm in dimensions, pseudostome circular, test covered with 
well arranled stony patticles. 

Distribution: India: Meghalaya (West Garo Hills, East Khasi Hills and Ri-Bhoi districts) 
and West Bengal; in freshwater in bottom ooze. 

18. Difflugia lobo$toma (~~eidy) 

1879. DiJJIugia /obostollla Leidy. Freshwater Rlu:opods of North America. p. 1 12. 

1958. DijJllIgia /Oboslollia Gauthier-Lievre and Thomas. Arch. Protislellk .• Jena. 1')3. p. 368. 

Mat~riaII!.XQn';n~d: 2 exs., Jowai, Jaintia Hil1s .. 15.xLI988, coil. D. N. Tiwari; 2 exs., Tura, 
West Garo Hills. 19.iii.1988. coli. A. K. Das: 2 exs .. Rongram River. West Garo Hills. 23.iii.1991, 
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coli. A. K. Das; 1 ex .• Bagmara, South Garo Hills, 24.iii. J 99 J, coli. A. K. Das; 2 exs., Nongsloin, 
West Khasi Hills. 28.iii. J 991, coil. A. K. Das; I ex .. Ward lake, Shillong, East Khasi Hills. 
2.i\'.1991. coil. A. K. Das. 

Diagllosi.\' : Test ovoidal; pseudostome usually quadrilobed in the form of a cross but very 
often trilohed. not enclosed by collar; 65-120 f..lm x 50-105 J..lm in dimensions, covered with 
anguhlr quartz particles. 

Distributioll : India: Meghalaya (West Garo Hills, South Garo Hills, West Khasi Hills, East 
Khasi Hills and Jaintia Hills districts); Rajasthan and West Bengal; in freshwater amongst vegetation 
and in hOllonl ooze. 

19. Difflugia oblonca Ehrenber~ 

1 XJX. /)i[/7ltgia oblollga Ehrenberg. Die b~fllsioll.\,thie,.c"en ctls Vollko"'mellc~ OrRllllisIIU!Il. Leipzig. 
p. I J I. 

195X, O{l17ltg;1I oblOllgll : Gauthicr-Licvre and Thomas. Arch. Proti ... tenk .• Jena. 103. p. 343. 

Material e.rtllllilled : 2 exs., Rongram River, West Garo Hills. 23.iii.1991. coli. A. K. Das. 

Diagnosis: Test cOlllpresscd, typically oblong with roundcd hasc. snloolh fllurgin nnd hig 
angulHr quartz particles: 310 ,"un x 148 Jll11 in ditnensions; PSCUdOS(0J11C criculur. 

Dislrihlltio// : India : Meghalaya (West Garo Hills districts): Andhra Pradesh and West 
Bengal; in' freshwater mnongsl vegetati~n and in bottom ooze. 

20. Difflllgia pyri/tJrn,is .t:>~rly 

1 X4X, nU17ug;a PYI'{fol'lIIi... PCl1y in Mill". nat. Gt.',\'., Bel'''. p. 16K 

A1alerial e.rtllllilled : 2 exs .. Bagnlura, South Guro Hills. 24.iiLI991, coil. A. K. Dus: 2 cxs., 
\\'a'rd lake. ShilloIH!. East Khasi Hills, 2.iv.1991. coil. A. K. Das. . ~ 

Diagnosis: Test pyrifornl or tlask-shaped; pseudostonlc circular:' fnud particles encrusted 
on the l:hilinOlls nlcI11hranq of the test, tcst 175-208 f..ln1 x 96-160 ~nl in dinlensions. 

DisTributio//:, India: Mcghalaya (South Gal'o Hills and East Khas,i Hills districts): R,~jasthan 
and \Vest Bengal: in (he bOU0l11 ooze of freshwatcr hodics. 

21. Difj111gia tllberclliata (Wallich) 

I X6..J.. J)(1l111gia l'I'oleij()J"lIlis suh sp. globular; ... val'. t"berculala Wallich. All". Mag. lIal. fli,\'I .. (3) 
13. p. 241. 

I X67. 1J(1l711gia 1IIi>l'l'cllla/a Archer. QlIal't. Jour". 111;('1'0.\'1..'. Sci .. New Scries. 7. p. 173-174 & 177-
17l). 
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1958. DijfI",;" ',,~rc,,'a'a : Gauthicr-lievre and Thomas. AI'ch. P"o,i,"'tl"t. .. Jcna. IU3. p. ~7l). 

MQt~rial ~.ran,i,,~d : 2 exs., Rongrclm River, South Garo Hills. 23.iii.1991. cull. A. K. DHS: 
2 exs .• Ward lake. Shillong, East Khasi Hills, 2.iv.1991. coli. A. K. Das. 

DiD,IIos;.s : Test ovoidal with wide base: 105-126 J,l111 x NO-UK) J,llll in diluensions: 
pseudoslomc hcxqonal in outline with obtuse angles surrounded hy a short collnr. lest yellowish 
or chex.-olalC brown. covered with tubercles or disc-shaped protruberances and cOlllpo~ed of small 
platelets perfectly uniting the tubercles. 

Di.stributioll: India: Meghalaya (West Garo Hills and East Khasi Hills districts) and \\'c,l 
Ben,al; in the bottom ooze of freshwater bodies. 

Class 

Order 

Fanlily 

FILOSEA 

GROMIIDA 

EUGL YPHIDAE 

O;alll(IS;,' : Test composed of silicious scales or plates celnented together:. hody hyaline. 
filironn pseudo~ia often branching, sometimes anastolnosing. 

Key to the genera 

1(2) TeAl chitinous. usually transparent. ovate, Jlyritoml or elongate in hroad view. cOin posed of 

cin:ular or oval platelets of unitorm or various sizes .................... , ...... Genus Ne/Jcl/a 

2(1) Test hyaline. ovoid. composed of silicious scales 

3(4) Tesl symmetrical. composed of silicious imbricatcd scalcs arranged in alternating logituliinal 
rows. apenure ICrminal. not invaginated ....................................... Genus £lIg~\·,,11l1 

4(3) Test unsymmetrical, formed of circular silicious imbricated scales, aperture ohliquc and 

invllinatal ................................... ~ .......................................... Genlls l'ri/lcl/IIli 

Genus Euglypha Dujardin 

11U1. Eu,I.''P1k1 Dujardin. ullIpli. III/US. p. 251. 

1962. Eu,l."pllll: Dccloilre. AI'c'/'. PI'olislellk .• 106. p. 51. 

Oiall"fUi,f : Test hyaline. ovoid or elongated, circular or elliptical in trunsvcrse seclion~ 
rornlCd of circular. oval or scutiform silicious scales, arranged in alternating longitudinal rows 
regularly imbricated: apenure terminal. bordered hy serrated or denticulated scales. 

Key to the species 

. 
1(6) Pseudostome bordered with one or two rows of tinely dentate scales 

2(3, Base of the Ic~l with J-K s(;alcs prolunged into srincs. hody scales cllirlil'al ................ .. 
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•• , •••••••• , • , ••••••••••• , ••••••••••••••••••• ',' '0' ••••••••••••••••• .-' ............... , ....... " E. (ICOlllhophol"ll 

3(2) Test spineless, body scales oval or scutiform 

4(5) Scales of the test oval, rarely circular, pseudostome usually bordered with one and 
occasionally with two rows of finely dentate scales q .... ":' .0 ........... , ........ E. tllber('lIlata 

5( 4) Scales of the test scutiform, pseudostome bordered with two rows of finely dentate scales 
................................................................................................ E. scufi.~e"(1 

6( I) Pseudostome not bordered with dentate scales 

7(8) Scales bordering pseudostome terminated by a single semicircular projection.,. E. rotunda 

8(7) Sca)es bordering pseudostome without any semicircular projection 

9( 10) Scales bordering pseudostome unevenly denticulated and not shiny at their margin, s(!ales 
of the test clearly visible ................................................. , .............. E. dellticulata 

10(9) Scales bordering pseudostome pointed and always shiny at their margin, scales of the test 
not c)ear)y visible ........................................ , .................................. E. [(levis 

22. Ellg/ypha acanthophora (Ehrenberg) 

1842. Difflllgia acallHlOpizoJ'a Ehrenberg. Abh. Acad. Berlin. p. 413. 

1849. Eug/yphll lIclIlltllOphora Perty in Milfh. hal. Ges. lJern .• p. 45. 

Material exal1lilled : 3 exs., Nongpoh, Ri-Bhoi district .. 6.xi.:l 988, co)). D. N. Tewari; 3 exs., 
Rongram River, West Garo HUls, 23.iii.1991,. colI. A. K. Das. 

Diagnosis: Test ovoidal, 50-62 Ilm x 26-30 Ilm .in dimensions, pseudostome bordered with 
one or occasionally two rows of finely dentate scales; scales of the test elliptical or rarely circular; 
S0l11e scales at the posterior half and at the base of the fundus prolonged into spines. 

Distribution: India: Meghalaya (West Garo Hins and Ri-Bhoi districts). Andhra Pradesh 
and West Bengal; in freshwater amongst vegetation and in bottonl ooze, also in I1l0SS or sphagnunl. 

23. EugJypha denticulata Brown 

) 921. Euglyphll {/ellticu/atll Brown. Scottish Naturalist. p. 181. 

Material exanlilled : 2 exs., William Nagar~ East Garo Hills. 26.iii.1991, coIl. A. K. Das; 
2 exs., Nongstoin, West Khasi -Hills, 28.iii.1991, colI. A. K. Das; 3, exs., Mowsmai cave, East 
Khasi Hills, 3.iv.199J, coIl. A. K. Das; 2 exs., Cherrapunjee, East Khasi Hills, 3.iv.1991. coli. 
A. K. Das. 

Diagnosis: Test glabrous. oval; 30-40 J,.lm x 20-22 J,lm in dinlensions; scales of the test 
clearly visible, pseudostome small, scales bordering pseudostome unevenly denticulated and not 
shiny at their ,margin. 
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Distributioll: India: MeghaJaya (East Garo Hills, East Khasi and West Khasi Hills districts) 
and West Bengal; in moss. 

24. Euglypha laevis (Ehrenberg) 

1845. DiJJ1"g;a lat*\·;s Ehrenberg. Ber. A cad. Berlill. p. 307. 

1849. Euglyp/aa lat*";$ Perty in Mitt". IIal. Ge.r;. Ber/l .• p. 163. 

Ma/~rial ~xan,i"ed : 3 exs .• Mawsmai cave, East Khasi Hills, 3.iv.1991, coil. A. K. Das; 
I ex .• Cherrapunjee. East Khasi Hills, 3.iv.1991, coil. A. K. Das. 

Diagnosis: Test o~iform. glabrous, 22-50 J.lm x 12-26 J.lm in dimensions, aperture elliptical 
to subcin:ular. scales bordering aperture (pseudostome) pointed terminally, shiny at their margin 
and having wider gap in between their free ends. 

Distribution: India: Meghalaya (East Khasi Hills district), Andhra Pradesh and West Bcngal~ 
in ground moss. 

25. Euglypha rotunda Wailes 

1911. £"glyplw rot"nda Wailes. Proc. roy. Irish. Acad .. 31. p. 17. 

Mat~r;al exan.illed : 1 ex .• Thadleskein, Jainlia Hills, 10.i.1989, colI. A. K. Das; I ex .. 
Mawamai cave. East Khasi Hills. 3.iv.1991, coli. A. K. Das; 1 ex., Cherrapunjee, East Khasi Hills. 
3.iv.I991. coil. A. K. Das. 

DiclgllO.fis : Test oval~ 25-40 J.lm in length, width of the test" about half of its length; 
p~udoslome bordering scales possessing. a semicircular denticulate projection; imbrication of lest 
scales displaying a hexagonal or rectangular pattern on the surface. 

Distributioll: India : Meghalaya (East Khasi Hills and laintia Hills districts) and West 
Bengal: in moss. 

26. Euglypha sClltigera' . Penard 

I H II. E"R'-,"plw sCIII;gera Penard. Proc. roy. /r;s" Acad .. 31. p. 41-42. 

Material examined: 3 exs .. Mawsmai cave, East Khasi Hills. 3:iv.1991. colI. A'. K. Das: 
2 exs .• Chcrrapunjec, East Khasi Hills. 3.iv .1991 t coil. A. K. Das. 

DiaNlIOsLs : Tes' oviform. without spine; 65-70 J.lm x 35-37 flm ih dimensions.scales of the 
lcst scuriform. disposed in alternate longitudinal rows: two rows of finely dentate scales present 
on the margin of the pscudostome. numbering 8-10 in each row. 

Distributioll: India: Mcghalaya (East Khasi Hills districts) and West Bengal: in moss. 
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27. Euglyplla t"beref,/ata Dujardin 

1841. Eugl.\1,"a tubercula/a Dujardin. Zoo!,". lI~ru.\· .• 31. p. 251-252. 

Material eX{III1;Iled : 4 exs .. Tura, West Garo Hills, 19.iiLI991, coli. A. K. Das; 2 exs., 
Rongram River, West Garo Hills, 23.iiLI991, coli. A. K. Das; 2 cxs., Willianl Nagar4 East Garo 
Hills, 26.iiLI991, coil. A. K. Das. 

Diagnosis : Test ovoidal to cylindrical; 56-70 J.un x 24-32 Ilnl in dimensions; nature of 
pseudostolnal and test scales rcsenlbling E. acollthophora but these scales never prolonged into 
spine. 

Distributiol1: India: Meghalaya (West Garo Hills and East Garo Hills districts) and in West 
Bengal; in freshwater amongst vegetation and in bottom ooze; also in 1110SS and sphagnufll. 

Genus Nebela Leidy 

1874. Neb~ Leidy. Proc. A cad. Phi/ad .. p. 156. 

Diagnosis: Test usually transparent, more or les c\.)nlpresscd, ovate, pyrif()rnl or elongate 
in broad view, composed of chitinous circu1ar or oval platelets of uniform or variable size. 

28. Nebela vitrae Penard 

1899. Nebela vitrat! Penard. Rel'. Suisse Zool" 7. p. 43. 

Material exanlilled : 3 exs., Mawslnai cave. Easl Khasi Hills, 3.iv.1991, coil. A. K. Das; 
2 exs., Cherrapunjee, East Khasi Hills, 3.iv.1991. coli .. .\. K. Das. 

Diagllosis : Test considerably transparent, ovoid ill general without any neck, compressed 
laterally and covered with diaphanous angular scales adhering at their edges, overlapping rarely. 
tllargin of (lseudostonle crenulale. 

Distribution: India: Meghalaya (East Khasi Hids districts)~ in rock Inoss. 

Relllark.\' : This species is reported from India lor the Hrst linle frolll Mawsnlai cave and 
Cherrapunjee Rest House conlpound in East Khasi Hill, district. Meghalaya. 

Genus TrllleilUl Dujc.lrdin 

1841. Trillelllll Dujardin. Zoo!,". t"jllS., p. 2..19. 

Di{I.r:l1o:tis : Test small, hyaline. unsymnlctrical, ovifprlll or elongate. compressed anteriorly, 
covered \vith circular silicious plates; pseudoslolne circular. oblique and invaginated. 

Key to tile species 

I (2) Test elongate. slnall, usually hOlnogencous in appearance .................................. T. Iil1eare 
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2( I) Test ovoid, tapering both in broad and narrow vicws towards thc aperature. covercd with 
easily distinguishahle circular platcs. 

3(4) Test ovifoml. anterior portion of the orifice furnished with a wide horder. well defined lines 
present demarcating the joining of wide border with fundus ........................ T. geleata 

4( ~) Test ovoid and without ~tny wide bordcr or well detincd lines as "hove ...... T ellchelys 

29. Trillen,a ellc/,el),s (Ehrenberg) 

110M. Diffl"Ricr ,-"cllt'I.,·.t Ehrenberg. lI~fIlS;O".\·I"h'r(,"I/". p. 132. 

I M7M. T,.illt''''" ,-"c"rl.\'s Leidy. Proc. A Ctul. P"i/all .. p. 172. 

Ma't'ritll (,'\:""';"1'(/: 5 exs .. Thadleskcin. Jaintia Hills. IOj.1989. coil. D.N. Tiwari; sev. 
exs .. Tura. West gam Hills. 19.iii.1991. coli A.K. Das; 4 exs .. Rongrarn Rivcr~ West Garo Hills, 
19.iii.I991. coli. A.K. Das; 4 exs .. William Nagar. East Garo Hills, 26.iii.1991. coil. A.K. Das; 
scv cxs .. Nungstoin, West Khasi Hills. 28.iii.I99I, coil. A.K. Das: sev. exs., Shi lIong. East Khasi 
Hills. 2.iv.IWI. coli. A.K. Das; sev. exs., Mawsillai cavc~ East Khasi Hills. 3.iv.1991. coil. A.K. 
Das~ scv. cxs. Cherrapunjee. East Khasi Hills, 3.iv.1991, coll.A. K. Das. 

D;(I.flllosis : Test h~ .. Iinc. ovoid. conlpressed anteriorly. covered with silicious circular 
I'lalc~. JU-40 tJn1)( 12-20 J,.lnl in dimensions; aperture circular suhterminar. ohlique and 
invu~inatcd. 

Di ... ,r;""';()I; : India: Meghulaya (West Garo Hills, East Garo Hills. East Khasi Hills and 
Jaintia Hills districts), Andhru Pradesh and West Bengal; in moss and aquatic vegetation. 

30. Trinema geleoto Penard 

I Ht)fl Trin""'tl f#nC"e~\'s var. gelt'lIll1 Pcmlrd. Melli. Soc. Celie I '{I, 31 p. I X6. 

M{IIt'riall'xan,illeti : I ex .. Mawsmai cave, Eas. Khasi Hills. 3.i\'.1991. coil. A.K. Das. 

D;t/~"O.f;S : Test hyaline. ovifonn. compressed anteriorly. fonned of circular irnhricated 
sili\.'i()u~ plates: test 35 tJm)( 20 Ilnl in dimension; apcrture circular. subtcrnlinal. obliquc and 
in\ aginat~: anterior portion of the orifice furnished with a wide border. 

Oi."rib",ioll : India: Meghalaya(East Khasi Hill district); in rock moss. 

Rt',,,arks : This species is reported for the first time from India from Mawsnlai cave in East 
Kha..~i Hill~ districts. Mcghalaya. 

3 I. Trinema lineore Penard 

I H'Jo. T""'('IIIa /jllrart' Penarll. MI"IIl. Soc. G('l1e\'(', 31. p. I X7. 
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Material examined: 2 exs., Nongpoh, Ri-Bhoi district, 6. xi: 1988, coltD.N. Tiwari; 2 exs., 

Thadleskein, laintia Hills, 10.i.1989, coli. D.N. Tiwari ; seve exs., Rongram River, Wes.t Garo 

Hills, 23.iii.1991, coli. A.K. Dasi 4 exs.,~Bagmara, South Garo Hills, 24.iii.1991, coli. A.K. Das; 
. . 

sev. exs., 'William Nagar, East" Garo Hills, 26.iii.199 I , coli. A.K. Das; 2 exs., Nongstoin, West 
, \ • " l 

Khasi Hills, 28.iii. J 991, coIl. A.K. Das; sev. exs., Ward lake, Shillong, East Khasi Hills, 2.iv .1991. 

coil. A.K. Das; seve exs., Mawsmai cave, East· Khasi Hills, 3.iv .1991, coil. A.K. Das. 

Diagnosis: Test small, hyaline, elongate, smooth, 20-38 Jlm x 8-18 J..lln in dinlensions, 

composed of small circular plates, aperture circular, oblique, invaginated. 

Distribution: India: Meghalaya (al1 the seven districts) and West Bengal; in moss, sphagnum 

and aquatic vegetation. 

Rel1Ulfks : This species clQseJy resembles T. ell cilelys. It is, howe\!er, distinguishable by its 

smooth outline and more elongate form. 

Phylum CILIOPHORA 

Class KINETOFRAGMINOPHOREA 

Subclass GYMNOSTOMATIA 

Order PROSTOMA TIDA 

Key to the /al1lilies 

1 (2) Body oval, cytostome round or oval, sometimes in" shallow atrium, oral basket rnade up of 

double trichites ending deep in cytoplasm ............................................... Family Prorodontidae 

2(1) Body elongated, egg-shaped with narrow drawn out and obliquelY'branched anterior end, 

cytostome usually slit-like, cytopharynx sometimes eversible, oral basket as above absent 

....................................................................................... Falnily Enchelyidae 

Family PRORODONTIDAE 

Genus Prorodon Ehrenberg 

1833. Prorot!OIl Ehrenberg. Abhandl. d. Konigl. Aktld. d. Wissellch. Zli Berli", lI. (I. 1. 1833 (1835). 
pp. 145-336. 

1927. Prorodoll Ehrenberg. emend. Kahl. Arch. Prot;stellk., 60 p. 44. 
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O;agllOMs : Unifonn ciliation throughout the body; mouth at or closely adjacent to anterior 

pole; oral basket made up of double trichites, cytoslome not surrounded by heavier cilia: 

macronucleus spherical. oval, sometimes band-like and curved. contractile vacuole terminal. 

Key to the species 

1(2) Pharynleal tube with trichites and extending usually up to one fourth of the hody 

.......................................... , ...................................... , .................... P. 1(~re.\· 

2( I) Pharyngeal tube without trichite and extending up to the nliddle of the body ......... . 

. . ..... ..... ....... ....................... ~ ..................................................... P. edel1t(ltlls 

32. Prorodon edenllllus Claparede & Lachmann 

1858. PmmdOlI,ntkntalus Claparede & Lachmann. Mem. IIISI. Gellel'ois. Geneve. 6. ('l. 320. 

'9lO. PnHVtiOfI ,d,nlalus : Kahl. Url;ere order frolozoa (in: Dahl's TielWell Ducll.). Jena. pt. 
18. p.73. 

MtJI~riQI ,xan,;"ed : I. ex. , Tura; West Garo Hills, I 9. iii. 1991 , coil. A.K.· Das; I ex .. 

Ba,mara. South Gam Hills, 24.iii.J99', coli. A.K. Das; 2 exs. Ward.lake, Shinong, East Khasi 

Hills:2.iY. 1991. coli. A.K. Das. 

OiaR'UI.fi.f : Body ovoid or ellipsoidal. mouth lenninal and eccentric; dinlensions 78-90 Jolin 

)( 40-S2 lLI1l~ pharyngeal tube without trichites, extending diagonally -up to the nliddle of the body~ 

macronucleus single, oval and elongate; Contractile vacuole single and located at posterior end. 

Distrib"tio" : India: Meghalaya (West Garo Hills, South Garo Hills and East Khasi Hills 

dis.ric.,,) and Wesl Bengal; in freshwater. 

33. Prorodon teres Ehrenberg 

1938. ProrodOl' II!/~S Ehrenberg. Die in/ltS;ollstlliercltell als Vollk,ommelle Orgollismell, Leipzig, p 

316. 

1930. Protlon 1f#"S : Kahl. Urti~"e Mer P,.()IO:00' (in Dahrs Tiel'we/' DlSd,.). Jcna. pI. 18. p. 80. 

Mat~rial exan,i,,~d: 2 exs., Tura, West Gam Hills. f).iiLI991. coli. A.K. Das; I ex., Ward 

Lake. Shillong. Easl Khasi Hills, 2.iv.I99I. coil. A.K. Das. 

OiaRllo.ris : Body ovoid. both anterior and posterior ends considerably round, dinlensions 

128-135 fJm x 60-70 J.lm. mouth polar. pharyngeal basket slightly conical with lrichitcs, extending 
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ahout one-fourth of the hody fr0l11 anterior end; n1ucrol1uclcus spheric",' with single Illicrollucleus: 
j , 

contractile vacuole single and tcnninal. 

Distributioll : India : Meghalaya (West Garo Hills and East Khasi Hills districts). Orissu 

and West Bengal. 

Rel1Jarks : 11 is a freshwater species and has been collected fr0l11 freshwater environs of 

West Bengal ( Das et. al., 1993) and Meghalaya (present collection). In Orissa. ho\vever. this 

species has been reported I"roln the brackish water of the Chilka lagoon. having saliilily 0.7- 3%( 

(Das, ill press). 

Fan1ily COLEPIDAE 

Genus CoJeps Nitzch 

1817. Co/eps Nitzch. Nelle Selwift d. /lallll:{. Ge.\'. ill Hal/c, 3. p. J .. 

Dic/gllosis : Body barrcl":shuped. cuticular surfuce longitudinally and tnll1sverscly lurrowed 

forn1ing regularly arranged quanJrangular ectoplasll1ic platcs: anterior end truncate. surrounded hy 

teeth-like projections, postelJior end rounded often with spinous projections; cytoslOlllC' upical~ 

surrounded with slightly longer Cilia. 

34. ~tlleps hirtlls (Muller) 

1786. Cercaria ";I'la O.F. M,ullcr~ Hl{(n!a(!; el L.ipsi~/e. p. 12ft 

1 H 17. Co/epJ hirlll'\" Nitzch. Nelll~ Schr(li tI. "alwi Ges. ill HlIlh~., 3. p.4. 

Material eX{l111ined : 4 e~s., Turu, West Guru Hi IJ~. 19.iii.1991, coil. A.K. Das~ 2 exs .. 

Bagillura, South Garo Hills, 24.iiLI991, coIl. A.K. Das; I ex .. Williarn Nagar, East Guro Hills. 

26.iii.199J, coil. A.K. Das; seve exs., Ward Jakc. Shil!ong. East Khasi HjJls. 2.iv.199J, colI. 

A.K.Das. 

Diagnosis: Body ban'e)-shaped, hody length ahout two tin1eS of hotly width: din1cnsions 

75-88 ~nl x 50 11111. eCloplasJnic plates 18-20 in nut11hcr: posterior cxtrclnity provided with 3 

sinuous projections; macronucleus spherical, subccntral; contractile vacuole single. located at 

posterior end of the hody. 

Distrihlltion : India: Meghalaya(West Garo Hil1s. East Garo Hills .. South· Garo Hills and 

Ea~l Khasi Hills districts). Jmnn1u and Kashlnir. Rajasthan and West Beng~lI: coslnopolitan in 

freshwatcr ponds. 
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Family ENCHEL YIDAE 

Genus Lagynop/.rya Kahl 

1927. 1..0'.'''''"''''''0 Kahl. An .. ". Pn)lislellk.. 60, p. 91. 

DiaRIlMis : BOdy elongate ovoid with asynlnlctrical shape. dorsal disc convex. ventral side 
INW'C or 1es5 nattended: cytopharynx tenninate anteriorly in a sinall cone-like process which Illay 
or may not distinct. 

35. Lagynopl".,a IRIlI.", Kahl 

1927. tn"WIDI"":\Y' InUlons Kahl. Arc". Prolisl(#IIk. 60. p. 91. 

Ma/~riul c-.ran,;,,~d : 4 exs .. Tura. West Garo Hills. 19.iii.1991. coli. A.K. Das. 

DiURlln.li.f : Body oval to cylindrical. contractile. striated: rnaxirnunl length 80 J..lm when nol 
contracted; cytoplasm colourless.ontl cone hemispherical without any trichocyst; Inacronucleus 
ovaal and located at the posterior half of the hody; contractile vacuole single and ternlinal. 

leaves. 
OislrilJulion : India: Meghalaya (West Guro Hills district): in freshwater anlong decaying 

RttlllQI't., : This species is reported for the first tinlc in India. 

Sub class VESTIBULIFERIA 

Order COLPODIDA 

Family COLPODIDAE 

DiGgllOs;" : Body harrel shaped hearing amloured rlates in longitudinal rows. 

Genus Co/poda O.F. Muller 

I 77l. KaI,,,ItIo O.F. Muller. Vf'nll;IIl1m I(#rrel'l. (II.f1111·ialil. S. "/liIllClI. ;'~fil.\'or .. elc .• IIi.\'IOria. H"vllia~ 

eI Lip5iue. pl. I & 2. pp.S6-S7. 

1971. C"lpotI" Omelin. Syslemo 'Nal"ra(# (ed. 13). 1. p. 3894. 

Dias""si., : Body kidney-shaped. laterally tlattened, antcrior end rounded. twistcd frol11 kfl 
to ri,hl and curved on venlrdl surface: cytoslolnc rresent in the ventral dcpression~ leading into 
peristomcal cavity and giving rise to a diagonal groove at dorsal side; a ciliated an.~a prescnt. in 
lhe right edge of the cytostomc. 

36. Co/pot/a cucIIllllS O.F.Mulier 

1773. Knlptld" clI('"II".~ O.F. Muller. Vt''''';I1''''' 1(11'1'(',\"1 . .I111l';alil. S, an;mal ;"fi,sor., elc., hiMo";lI. 
Havniae et Lipsiac. pt. I & 2. p. 5R, 
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1838. Colpoda ClIClI/lulllS, Ehrenberg. Die ;'~fllsionSllzie,.clle" als Vollkammelle Orgallismen, Leipzig. 
pp. 347-348 ' 

Material exclIllined: Sev. exs., Tura, West Garo HiJJs, 19.iiLI991, coIl. .A.K. Das; sev. exs., 
Bojengdoba, East Garo Hills, 2 I.iii. 1991 , coIl. A.K. Das; 7 exs., Rongrengiri, East Garo Hills, 

27 .iii. 1991 , coli. A.K. Das; 4 exs., Nongstoin,West Khasi Hills, 28.iii.1991, coli. A.K. Das; sev. 
exs., Ransakbazar, East Garo Hills, 29.iii.1991 , coli. A.K. Das; sev. exs~, Shillong, East Khasi 

Hills, 2.iv .1991, coIl. A.K. Das. 

Diagnosis ': Body typically kidney-shaped with a well marked depression; length considerably 
varying ranging from 50-110 J.lm; cytostome located alnl0~it at the middle of the body; frontal 
dentations 8-10 and meridians 29-34; macronucleus oval and located at the middle of the body; 

contractile vacuole single and posterior. 

Distribution : India: Meghalaya (West Garo HiBs, East Garo HiJls, West Khasi Hills and 
East Khasi Hills districts), Andhra Pradesh, Assam, Jammu and Kashnlir, Karnataka, Maharastra, 
Madhya Pradesh, Ori~"Sa, Punjab, Tamil Nadu, Uttar Pradesh and West Bengal. 

Rel11arks : This is a very common soil inhabiting protozoa and has been found to occur in 
many ground moss samples collected by the present authors from West Bengal and Meghalaya. 

Subclass HYPOSTOMA TIA 

Order NASSULIDA 

Fanlily MICROTHORACIDAE 

Diagnosis: Hypostomial frange redu.ced drastically to a few short kinetal segnlents bearing 
ps<;udomembranelles' and sometimes set in a shallow atrium: body with firm pellicle and sparsely 
cilliated; cytopharynx simple or lacking. 

Key to the genera 

1(2) '. Body more or less oval with delicate keeled armour, oral depression postero-ventraJ, with 

a stiff ectoplasmic lip on right side and a sma,1 tooth on left marjin, cytopharynx lacking 

................................................................................... ' ..... Genus MicrofllorcLr 

2( I) Body semilunar or sickle-shaped with .Iongitu~inal furrow, oral field. groove-like. located 

I ittle above the middle of thf? bpdy, cytopharynx tubular ........... , ................... .. 

........................................ , ................................... , .................................. Genus .Drepall0'llolla~· 

Genus Drepanolnonas Fresenius 

1858. Drep(lIlol1lon(ls Fresenius. Abh. Sellkenb. narury. Ges., 2, p. 216. 

Diagnosis: Already dealt with in the key to the genera of the t~lnlily Microthoracidae. 
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37. DrepanolllOlUIS denltltil Fresenius 

18S8. Drt'ptlnomonas denlata Fresenius. Abh. Se"kellb. "allllf. Ges .. 2, pp. 216-217. 

1920. Dn/Mnomonos delllat.a : Ghosh. Report Sci. COII"e"s;cm India" Ass. Cli/t. Sci. for 1918. p. 
144. 

Ma'~rial ~.tamintd: Seve exs., Tura, West Gam Hills, 19.iii.1991, coli. A.K. Das. 

Diagllos;s : Body semilunar, dimensions 26-34 J..\m x 11.5-. 16 J,l'm, dorsal margin convex. 
venlr-II margin concave and both anterior and posterior ends sharply pointed; two longitudinal 
ciliated grooves present on the dorsal side; macronucleus spherical and situated little behind or 

above the peristome. 

Distrib"tioll : India: Meghalaya (West Garo Hi1ls district) and West Bengal. 

R~nlllriu : This is a freshwater inhabiting species; however, Ghosh (1920) reported it for 
the tirst lime from Jndia fronl 'vegetable infusion' in Calcutta.West Bengal.This is the second 
report of D. d~II'ala from this country and the species is collected from freshwater stream at Tura. 

Genus Mkrothorax Engelmann 

1862. MicmthoreJx Engelmann. Zeilsc/,,·. f. Wiss. Zool., 11. p. 347. 

Dinlnos;s : Already dealt with in the key to the genera of the Microthoracidae. 

38. Microthorax pusillus Engelmann 

1862. Micrcllhorax pusilllls Engelmann. Zeilsc/r,.. f. Wiss. Zoo/., p. 347-393. 

Ma'~rial exan.ined : 4 exs., Tura, West Garo Hills, 19.iiLI991; 2 exs., Bagmara,South 
Ouro Hills. 24.iii.I99I, coli. A.K. Das; 3 exs. Ward lake, Shillong, East Khasi Hills, 2.iv .1991, 
coli. A.K. Das. 

Diagnosis: Body small ovoid, 30- 35 Jim in length, left border slightly sigmoid and right 
harder more or less stillight; oral depression on dorsal side; macronucleus spherical; contractile 
vacuoles two and located below the middle half of the ,body. 

Distributioll : India: MeghaJaya (West Garo Hills, South Garo Hills and East Khasi Hil1s 
districts) and Wesl Bengal; in freshwater:' 

Order CYRTOPHORIDA 

Family CHILODONELLIDAE 

Diagllosis : Body with pronounced ant~rior "beak" to the left, thigmotactic zone broad. 
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Genus Clrilodollella Strand 

1928. Chi/oc/oll(Jlla Strand. Arch Nalllrgesclt .• 92, p.31. 

1931. Clliloc/ollel/a Kahl. Ur';ere order Prolo:.oa ( In Dall/ t

,\' T;e",'ell Ducll.) • Jena. pt.21. pp. 234-

235. 

Diagnosis: Ovoid. dorsal surface convex, ventral surface nat and with ciliary rows. a cross 
row of bristles on anteriorly flattened dorsal surface. 

39. Chilodolle/la cltcull"l"s (Muller) 

1773. Kolpoc/a cucul/lI/lI.ft Muller. Ver",illllln In'l'esl . .flul'ialil. S. allima/ i,,/II.\'or .. (lIe .• II b.lo ria. 
Havniae et Lipsac. p. ) 58. 

1833. Chilodollella Ctll/II/IIS Ehrenhcrg. Ab(lIllll. (I. KOllig'. Akllli. d. Wi.uellsch. :'11 Il(Jr/i", lI.tI.J •• 

1833 (1855). p. 169. 

1931. Chiloc/ollel/a clIculllllliS : Kahl.. Urliere order Prolo:oa (in Dahl's Tiw""'(41 /)I,\'(·IIi). Jena. 1'1. 
21. p. 235. 

Material e.tal11illed : 2 exs .. Tura. West Garo Hills, 19.iii.1991, coil. A.K. Das: 1 ex .. Ward 
lake, Shillong. East Khasi Hills. 2I.iii.1991, A.K. Das. 

Diagnosis: Body dorsoventrally flattened, dinlensions 90-104 , . .un x 62-77 J,Ull, cytopharynx 
straight, 19-20 ciJiary rows: macronucleus oval, contractile vacuoles nlany and scattered. 

Distributioll : India: Meghalaya (West Garo HiUs and East Khasi Hills districts)~ Orissa. 
Janllllu and Kashmir, MaharHstra. Rajasthan and West Bcngal; in freshwater. 

Class OLIGOHYMENOPHOREA 

Subclass HYMENOSTOMATIA 

Ordcr HYMENOSTOMtYf'IDA 

Key to the fiuilies . . 

1(2) Oral ciliature dcep in buccal cavity. with "watch glass organcllac". peristornc running as 
a sickle-shared ciliated cleft, perpendicular to the surface of the body 
.................................................................................. Fall1ily Opllr)'()glcnidae 

2( 1) Oral ciliature without any "watch g~ass organellae"" shape and orientation of peristonlC 
quite distinct fronl above. 

3(4) Oral ciliaturc inconspicuous. preoral suture pre~ent but postoral suture lacking: (buccal 
cavity. Inclnhranellar hasc~ w.ith unifonn width I ........................... Fanlily Glaucolllidae 



4(3) Onal cilialur,,' deep in hucal cavity,both preoral and pu~ural· sutures distinl't 

5(6) Pn=huccal cavity or u\'cstibulum" conspicuous Icading to cquulori{\lIy loc~\led hlu;cul 
c8vily.IWO pcniculi in huccal cavity, cytostome not expansihle. contractile v"cu~)lcs two 

.................................................................................... Ftlil11ly Pnrt\nlccii(iac 

6(5) Prehucc:al area shallow' or absent. three peniculi in buccal cavity. cytoslol11e expansible. 
c:onlructilc vucuolc sinJ1lc ......................................................... Fmnily Frontoniidae 

Family GLAUCOMIDAE 

Genus Monochilllm SchewiakolT 

• K9J. M'III". lIilll", Schewiakoff. Mt'm. A ("Cld. Sci. (It~. St. PeltJr.\·/J. (7). 41.. p.I-20 I. 

Di(lRIIIJJ'is : Ovuid to ellipsoid in shape; body with unifonn and dcnse ciliation mTanged in 
rows; cyloslomc (lhlong locall.-d at left of median line in about one-fourth the hody length fronl 
anterior end; cytuphurynx short. sometimes lacking. when present conical in shape with an undulaling 
n1emhrune. 

40. MORtlc/,i/llm tlvole (Schewiakotn 

IIWJ. Un",,,,,,,, "'"('/" Schcwiakoff. Melli. Acatl. Sci. (It'. SI. Pt'ln: .. b. (7) 41. p. 1-2() I. 

1931. MtlllllCiliI"", 11"(,1" Kithl. Urtiert' 0,.,11''' p,.oto:'Otl (in : Dahl's Tit"1"t41 /)/.w·h.). Jena. pI. :! I. 
1'. )40. 

Mt""r;tll ~x(lll,ille(1 : 2 cxs .. Tura, Wcst Garo Hills. 19.ii LI991 coil. A. K. Das. 

DitlR"tJ.tis : Bndy oval in shape. both anterior and posterior ends hroadly rounded. dil11cnsions 
74 IJm)( 40 ,.lIn: cytOSt0l11C short. oval. with undulating nlelllhrane on its left border and cilia on 
the ri,hl. c)'lopharynx lacking: macronucleus round in shape: contractile vm:uole ~inglc and located 
on the dUl'Slai side of Ihe posterior fourth of the body. 

Di.f,,.ib,,,ioll : I.ndiu : Meghalaya (West Garo Hills district) and Rajasthan: in freshwatcr. 

Family OPHRYOGLENIDAE 

Genus Opilryogella Ehrenherg 

1M3 •. O"'II""'lllrnt' Ehrenberg. Abh{mtll. tl. KOlligl. Akac/. tI. Wi.~.'telldl. :." Uerlill. (I. tI . .I. 1 X~ I 
C IK~~). 1'. 117. 

197'). (J,,',n'ofllelltl; Corliss. Tilt, Cilia In/ Prolo:.oa. Pergamon Press. p. 259. 

Dicl.f:llt1sl.\· : Body ellipsoidal wilh hoth ends rounded or attenuated, preoral deprc\~i()n in 
the I"ml uf '6· due to an ectoplasmic rllemhfilne extending fronl the left edge. 
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41. Ophryoglena ./lava (Ehrenberg) 

1833. Bu,.sada j1av(1 Ehrenberg, Abhandl. d: Kon;gl.Akad. d. Wissellscll. ZlI. Berlin, p. 233. 

1887 -89. 0l,h,.yoglella .f1ava Butschli, Pr6to:.oa (B,.onll ' s Klassen lind O,.dnulJgen ,Ies Thier-Reich ... J, 
3, p. 1703-4. 

Material exanlif1ed: , ex., Ward lake, Shillong, East Khasi Hills, 2.iv.1991, coII.A.K.Das. 

Diagnosis : Body ellipsoidal, 310 ).in) in length, cytostonle on ventral side and situated 
at about one-third of the length of ~he body from anterior end~ cytopharynx ear-shaped, longitudinally 
plicate, recurved and narrower at its posterior extremity; nlacronucleus elliptical; contractile vacuole 
two, one in the anterior and the other in the posterior half of the body, with long radiating canals. 

Distribution: India: Meghalaya (East Khasi Hill district), Maharastra,Rajasthan and West 
Bengal; in freshwater. 

Family 

Genus 

PARAMECIIDAE 

Paramecillm Hill 

1752. P(lraemecium Hill, History of Animals i"cludillg the. set'era/ c/asse.\· of Anima/cll/a visible 
Oll/Y by Ihe assist alice of the Microscope, Vol. J. Lollt/Oll. 

1773. Param(lecium Muller, O.F .• Verm;llum ten·esT. et j1u"iatil s. animal. illjilsor .. etc., hislorill. 
Havniae et Lipsiae, Parts I & II. P .54. 

1931. P(lramecillm Kahl. Uniere oder Proiozo(l (in Dahl's Tierwelt DIJch). Jena, pI. 21, p. 289. 

Diagnosis : Body cigar-shaped, peristome long, broad and slightly oblique, cytopharynx 
moderately long, with a row of very fine cilia attached to its dorsal wall. 

42. Paralnecium' caud'atun, Ehrenberg 

1833. Paramecium c(lUdatltm Ehrenberg, Ablr{mdl. d. KOl1i~/. Akad. de Wi~·sellsch.. ZU. Berlill, pp. 
286. 323. 

1931. ParameciulIl calidallim : Kahl, Urt;ere Deler Pl'oto:.oa (in Dahl's Tierwelt DIsch.), Jena. 
pt. 2 I, p. 291. 

Material eXalllilled : Seve exs., Tura. West Garo Hills. 19.iii.199 L coll.A.K. Das; seve exs., 
Willianl Nagar, East Garo Hills, 26.iii. 1991, coli. A.K. Das~ 6 exs .. Ward lake .. Shillong .. East 
Khasi Hills~ 2.iv.1991, coil. A.K. Das. 

Diagnosis: Body cigar-shaped, anterior end broader and rounded and posterior-end graduaUy 
tapering; body-length around three tinles of the body width; dimentions 170-250 J,.lnl)( 55-85 
J..llll, cytopharynx typicaally as for the genus, nlacronucleus egg-shaped,lllicronuc1eus single and 
cOlnpact lying dose to macronucleus; contractile vacuoles two with radiatino canals one Iyina 

l:' e 
within anterior one-third and the other within posterior one-third of the body. 
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Dislrib"tioll : rndia : Meghalaya (West Garo Hills, East Garo Hills and East Khasi Hills 
districrs). Jammu and Kashmir, Orissa, Rajaslhan, Uttar Pradesh, and West Bengal; in freshwater 

and hay infusion. 

Family 

Genus 

FRONTONIIDAE 

Frontollitl Ehrenberg 

18lM. Ullrsaria partim. Ehrenberg Die ;II/US;ollst"ierchell ctls Vollko/llmelle Orglllli,\'IIIC'Il, Lcipzig .. 

p.325. 

ISlK. FronlOl.ja subgenus. Ehrenerg. ibid. p. 329. 

18sH. Fronlon;o Claparede and Lachmann. Eluties Sill' les ill/lIcsoires l~/les rhi:ofJoc/(ls. Gcncvc .. 

pp.259-60. 

Dit'Rllosis : Body ellipsoid, with both the ends rounded; cytostonle lying in the anterior 
third of lhe ventral surface. large undulating menlbrane in the left oral nlargin; nlacronucieus oval 
or ellipsoidal. central and obliquely placed; contractile vacuole single. centrally located, with or 
without radiaring canal. 

43. Frontonia kucas (Ehrenberg) 

18l8. Buntlri" Iftlccu Ehrenberg. Die in/llsioIlSI"iel'chell als Vollkommelle OrgcIIlismf!ll, Leipzig .. 

p.329, 

1858 .. 61. FroIllfm;(I le,,{'us Claparede and Lachmann. ElUdes Sill' U'S ;'~fllsoi,.es e( le,\' r/ri:o!'ocles, 

Oeneve. pp. 259-60. 

Malrrial uan,i"ed : 2 exs" Tura, ~est Garo Hills, 19.iiL1991, coil. A. K. Das; I ex., 

Bapnara. South Garo Hills, 24.iii.1991, coli A.K. Das; 2 exs .. Ward lake, Shillong. East Khasi 

Hill~. 2.iv.ICJ91.coli. A.K. Das. 

DioR"OS;S : Body elongated or ovoid. rounded at both ends. dinlensions 148-165 Jlln x 72-

HS ).1m ; cytoslome carrying three rows of cilia, post oral groove extending to the posterior part 

of the body. macronucleus ellipsoid with several nlicronuclei, contractile. vacuole single with long 

radiating canals and located at the middle of the body. 

Di.tlributioll : India: MeghaJaya (West Garo Hills. South Garo Hills and East Khusi" Hills 

districts). Orissa. Jammu and' Kashmir. Rajasthan. Maharasrra and West Bengal. 

Ren,ark.f : It is a frcshwter species and collected fronl freshwater pool and streanlS of 

Mqhalaya. II is worth mentioning here that F. lellcas has also been reported fronl the brackish 

water of the Chilka lagoon. having salinity ranging from I-I Ilkc'. (Das. ill press). 
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ORDER SCUTICOCILIA TIDA 

Key to the falllilies 

1(2) Paroral Incmbrane very pronlinent, sonletinlcS present as stiff velunl and distinctly curling 
ahout suhcquatorial cytostome, peristonle extending along the surface of the hody from 
nnterior pole to oral aperture 0 •• 0 ....... 0 ................................. •• .P,\mily Pleuronematidae 

2( I} Paroral 1l1Clnbrane as above lacking, buccal cavity snlall and anteroventra1 in position 
0 •••••••••••••••••••••••••••••••••••••••••••• 0 •• 0.0 ••••••• 0 ••••••••••••••••••••• •• •• Falni1y Loxoccphalidue 

Fanlily LOXOCEPHALIDAE 

Genus UJxocepha/lIs Eberhard 

J 862. Lox(}cephailis Eberhard. O."leI1)fogralllllll! (leI' Real.\'clllllt· :11 K()blll:~, 1862. 

) 931. Loxoceplw/lls : Kahl. Unienl odeI' Proto:o(l (in Dahl's Tierwclt Dtsch.) Jcna. pI. 21. p. 
341. 

D;(lgllos;s : Body ovoid to cylindrical, cytostome crescentric, located 'it a slightly flattened 

nrea ncar anterior end; with a zone of cilia around the hody and with one or 1ll0re long caudal 
cilia. 

44. Loxocephaills ellipticlls Kahl 

1931. LoxocC'p/w/lIs ellipticlfs Kahl. Urljere odeI' Proto:,o{l (in Dahl's Tiel1l~(41 DIsch) Gena. pt. 
21. p. 344. 

M.aleria/ e:alluinet! : 2 exs .• TU~'a, West Garo Hil1s, J 9.iii. J 99 J, coli A.K. Das. 

Diagnosis: Body nlore or less cylindrical. anterior end slightly naltened and posterior end 
hroadly round, dimensions 60 J.llll x 22 ,.un caudal JlageJJUJ1l long and single; 8-9 cilia,.\, rows on 

• I· -

OIlC side of the hody; endoplasln with rcgularly arranged course, COll1pact granules lying under the 
ciliary su"itltions. lnacronuclcus round located in the posterior half of the body;· contractile vacuole 
single. lying ncar posterior fifth of thc body. 

Distriblltioll : India: Meghalaya (West Garo Hills district.) 

Remarks: This is the iirst report of this ·species since its descirption by Kahl (1931 ).This 
species inhahits freshwater and 'constitutes tirst record fronl India. 

Fanlily PLEURONEMA TIDAE 

Genus Plel,rOIlBlna Dujardin 

I X41. P/eurOllelll{l Dujardin. Hisloire lUll. de.\· :o0l'"yles ;'!/ilsoires. p. 474. 

Diagl10sis : Body ovoid to ellipsoid; perislolllC extending fr0l11 antcri()r end to two-third or 
the h()dy~ conspicllous 11lClllhrane at both edges, a sClllkircular swelling to left nenr oral arca. 
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Das. 

45. P/~"ro"~mtl CIYISSllm Dujardin 

lUI. PI,."f'OI'''''1CI ttmssa Dujardin. HiSIO;,.t' lIal. elC's Zool'IIy/es lI~fi,.\·o;n's. p. 474-475. 

Icf.ll. p/,."rr",,,,,,,, CMSS"'" : Kahl. U,./;C'I·" ode,. P,YJ/o:.oa (in Dahl's Tit'I1"c1/ /)/.\'('''.). Jeml. Ill. 21. 
p. 3117. 

"'alrrial ~.tnn,;,,~d : 4 exs .• Ward lake. Shillong. East Khasi Hills. 2.i\' .1991. coil. A. K. 

D;UI"".fi! : Body irregularly ovoid. dimensions 2R fJnl x 12 fJlll; peristolne proillinent. 

undulating nlcmhranc very distinct and narrow anteriorly and rapidly widening posteriorly; 

nlocronucleus round with adjacent micronucleus, located at the anterior half of the hody; contractile 

vacuole single and (lostcro-dorsul. 

D;SI,.;"",;",,: India: Mcghalaya(East Khnsi Hills district) and West Bengal: in freshwater. 

Subclass PERITRICHIA 

Order PERITRICHIDA 

Family VORTICELLIDAE 

Diall""'~;S : With contractile stalk. colonial (except in two genera): in colonial fonns zooids 

nul independently contractile (~xceJlt in one species). 

Genus Vorticella Linnaeus 

1767. Vortict'lla Linnacus. SyS/C'IIIl1 NlI/III'CI(', I (12th ed.). p. 1317. 

113M. V"rtic"lIC1 Ehrenberg. Die ;I~fiu';OIU/";CI"('''(11I ClI.~ Vollko"'IIIC'II(~ Orglllli.wIIC'II. Leipzig. p. ~6<). 

DiaR"t"d., : Shure invencd hell fornl. solitary. Illay he in clusters hut not in colonies; 
attached posteriorly 10 any substratunl hy a silllple, undivided. elongated. thread-like pedicle. with 

c:onlraclilc oliallilament. macronucleus Inore or less elongated. hand-shaped, with a Inicronucleus, 

Iyin, CI05C 10 it. 

46. Vortic~Ua campa",,/a Ehrenhcrg 

1831. Vtll1;,'"lItl ca""JOIllIla Ehrenberg. Ablltllull. d. Konigl, Akcu/, c/. \Vi.\·.\·C'Il.\·ch. :11 /ler/in. CI. tI . .I .. 

IIlI (1832). p. 92. 

Mat~,.;al ~xan,;,,~d: Seve exs .. Tura. West Ganl Hills. IlJ.iii.llJ91, coil. A. K. Das: sev. exs .. 

Rongf"dm River. West Guro Hills. 23.iii.I99I, coil. A. K. Das; seve cXS •• Ward lake. Shillong. East 

Kha.~i Hills. 2.iv.I99I. coli. A. K. Das. 
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Diagnosis: Body henlispherical or campanulate in normal condition, vestihule very large 

with an outer pharyngeal Inclnbrane, pedic1e thick, cuticular surfacl' "'Ill""'" :lIld highly elastic, 

endoplasnl fil1ed with refractile rcserve granules; macronuc1clIs 

Distribution: India: Meghalaya(West Garo Hil1s and East Kh.l'. IllIJ.~ lilstricts). in freshwater; 

first report from India. 

Class POLYHYMENOPHOREA 

Subc1ass SPIROTRICHIA 

Order HETEROTRICHIDA 

Key to the janlilies 

1 (2) Anterior part of the body uniquely twisted to left and pcsterior part snletilllcs tailed andl 
or hearing tuft of longer cilia ................................................... Fanlily Metopidac 

2( I) Anterior part of the body not twisted as ahove 

.3(4) Body large. elongate and cylindrical or pyrifornl, highly contractile, peristolllial field long 
and narrow ..................................................................... Falllily Spirostolllidae 

4{.3) Body large. hroad, with ·rounded postcrior end. not highly contractile, peristonlial field 
funnel-like and prolninent .................. 0 ......... 0 ......................... Fanlily Bursariidae 

Family. SPIROSTOMIDAE 

Genus Bleplzarislna Pcrty 

1852. 1J1el'/wri,\'I1U1 Perly. ZlIr. Kell1l1lliss Kleillsler Lebellsformnl. p. 137. 

1932. IJ/C'I'/llIrisl11l1: Kahl. Urliere odeI' Prolo:,oll (in Oalh's Tienl'elr DI.\'cll.). Jcna. pt. 25. p. 442. 

Diagllosis : Body usually pyrifoflll or ellipsoidal. S0I11C. what narrowed antctiorly. peristonle 
twisted to right at posterior end and connected with oral funnel· without 111cnlhrane. cytost0l11C at 
posterior end of pcristoll1e. cytopharynx usually short. contractile vacuole tenninal and without 
any straight canal. 

47. Blephar;slIla interlned;llln Bhandary 

1l)()2. 1I/<'p/wrislIIlI il1lerl1/(~clilll1l Bhandary. J. Prolo:,ool .• 9. p. 437. 

Iv/alerial (!x(/lIlilled : 5 exs .. War~1 lake. Shillong. East Khasi Hills 1 2.iv.1991. coIl. A. K. 

Diagllosis Body flattened, ellipsoidal. cytoplasI11 pink coJollred~ :110-140 J.l111 long. 
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undulating membrane not very prominent extending about one-third the length of the hody: 
macronucleus cylindrically elongated, nUlnhcr of nuclei 6 to 30, 

Distrib"tioll : India: Meghalaya(East Khasi Hills district). Kurnaluku and West Bengal; in 

freshwater. 

Family METOPIDAE 

Genus Meloplls Claparede and Lachmann 

1858. MrlDp'u Claparede and Lachman. Mem, hlSt. Nut. Gellel'oi.\". S. p, I. 

1932. MrloplIS: Kahl. Urti"I'e oder P'YJtO:(}(1 (in Dahl's Tiel1,'elt DIsch.). Jena. pI. 25. p. ~05. 

DioRIIO!; ... : Body elongated, asymmetrical due to left side anterior tOl'lion; hand-like 
suhanterior peristome never spiralling; cytostome subanterior or subequa~orial, anterior hody part 
shorter than or equal 10 posteriQr body parI. 

48. Melop'" es MuUer 

1186. MrlnpIIs rJ Muller. O. F .• Animalc"l" infuso,.ia j7l1l'iatilia (~I marina. etc .• hi,\'toria. HnvlllHc 

el Lipsiae. p. 126. 

1932. Melopus cs : Kahl. Urtiere oclC'r p,.otO:Oll (in D"hl's Tie,'\'(~/1 DIsc".). Jcni.l pI. 25. 416. 

Mt"flr;nl flxan';IIed : 2 exs., Tura. West Garo Hills. 19.iii.1991. coil. A. K. Das; I ex .. Ward 
lake. Shillong. East Khasi Hills. 2.iv.1991, coli. A. K, Das. 

Dit'RIUJsi.t : Body characteristically signloid (S-like). ~olnparatively lurge ~lnd slender. 
dimensions IOK-I40 ~m x 50-62 ·tJm; cytoplasm colourless. pelli~ular striations prolnincnt: 
macronucleus single and sausage-shapcd; contractile vacuole single, tenninal and without any 
raisi ng edge. 

Di,tlr;""';",, : India: Meghalay" (West Garo Hills and East Khasi Hills districts): Andhra 
Pradesh. Ori~su. Rajasthan and West Bcngal: in freshwater. 

Family 

Genus 

BURSARIIDAE 

Bllrsaria Muller 

177~. H",.sII'·;(I Muller. O. F .. Vtl1JillUm te,.,.e.fil. ('I j111\'i,,'el. S, lIlIimal. ;,~rllsor .. etc., hil'torill. Havniac 
ct Lir~in~. p. 62. 

1t)3~. /lllr.{"ric/: Kahl. Urti~"fI od"r Proto:oll (in Dahl's Tiel1l'eit /Jlsch.). Jcna. I't. 25", 1'. 476, 

D;(I.rfllO.\i,\ : DOtty very large. ovoid. an.crior end truncatc. posierior end hroadly rounded. 
perislomc deep and wide. extending about the nliddlc of the body. cytoslonlc hent to the Icn~ 
mac:ronu"'lcus hand shaped without micronucleus. 

49. BlIrsaria tr""cate/hl Muller 

1773. nllnnr;" "'UlcCl/(III~, Muller. O. F .. Vl,,.,,i"l1l11 I('I.,.(~.'t/. el".!1I1l'iali/. S. ol1il11al. ill/lI\Or .. (~Ic .. 
IIut",.;". Ua\'niac ct Lipsiac. p. 62. 
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1932. Blirsar;a trullcatella : Kahl. U,.t;el'e odeI' Proto:.oa (in Dahl's Tiel1vell DIsch.). Jena. pt. 25. 
p.476. 

Material exanlilled : 3 exs., Ward lake, Shillong, East Khasi Hills, 2.iv.1991. coil. A. K. 

Diagnosis : Body ovate, purse-shaped, dimensions 548 J..1nl x 350 J..1nl, dorssal surface 
I 

convex, ventral surface tlat; peristonle and nucleus as in the genus; contractile vacuoles 11lany and 

distributed all over the body. 

Distribution: India: MeghaJaya (East Khasi Hills district) and West Bengal; in freshwater. 

Rel1larks : This is the second report of this species fronl India; the tirst report was nlade 

by Das. Mandai and Sarkar (1993) from West Bengal. 

Order 

Family 

ODONTOSTOMATIDA 

EPALXELLIDAE 

Diagnosis: "Chunky" forms, generally with short posterior spines; cirri lacking, sOl1lalic 
ciliature relatively dense; some species with well developed spine overhanging, hidden buccal 

cavity. 

Genus Saprodiniuln Lauterborn 

1908. Sal'rodi"illlU Lauterborn. Zeilschr. wiss. Zool .• 90. p. I. 

1932. SllpI'odin;UIIl : Kahl, Urtiere oller PI'olo:.oa (in Dahl's Tierwell DIsch.). Jena. pl. 25. p. 525. 

Diagnosis: Body rounded triangular, anterior end pointed towards ventral surface, posterior 
end irregularly truncate; right carapace with one dorsal and one ventral ciliary rows in posterior 
region, usually four (two to three) median teeth; some anal teeth (left and right) with spine. 

50. Saprodinillm plltrinium Lackey 

1925. S{'1"'odinilll1J !,lItrillium Lackey. New gel'sey Agl'. E.\7', Stal. BIIII. 417. 

1932. Saprodill;"111 PlIlrilliulII : Kahl. Ul'/ie,.(~ ode,. P,.olo:oa (in Dahl's Tierwell DISch.). Jena. pI. 
25. p. 526. 

Material eXlInl;Iled : Seve exs., Tura, West Garo Hills, 19.iii.1991, colt A. K. Das. 

Diagnosis: Body laterally compressed, dorsal side more convex and shape rounded triangular; 
dimensions 40~43 J..1nl x 35 f..lm; posterior end irregularly truncate with 5-6 anal teeth: anal teeth 
without any spine: macronuclei round and two in number; contractile vacuole single and located 
at the ventral side of the posterior end of the body. 

Distributioll : India : Mcghalaya (West Garo Hilts district). 

Renlork ... : This species has ben collected frolll sewage water running across the hillocks at 
Tura and constitutes tirst record fronl Indian subconlinent. 
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Order OLIGOTIRCHIDA 

Key to ,lie !anlilies 

1(2) Ci~lel or apical mambraneJles "open" ....................................... Family Hallcriidac 

2( I) Perislomial field enlirely apical with circlct of apical mcmbranclles .. closed'· .............. . 

•••••••••••••••••• e. e ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Fanlily Storhili(liidae 

Family HAL TERIIDAE 

Genus Ha/lena Dujardin 

1841. Hull~ria Durjardin. HisltJ;re lUll. ZtHJI,".wes in/lisoires. Paris. p. 414. 

1932. Halt"rin: Kahl. Urtiere ode,. p,.ato:ua (in Dahrs Tiel1l'ell DISch.). Jena. pl. 25. p. 504. 

Dio,nos;s : More or less globose and constant in foml, aral aperture terminal, eccentric, 
associaled with a wreath of large cilia; a zone of long stiff springing bristles developed around the 
equatorial reBion of Ihe body. 

51. Halterill gralldinella (0. F. Muller) 

1773. Trit'/IlKIa gmnd;"~II,, O. F. Muller, Ven"i"",,, terresl. el j7111'ialil S. a"imal illjilsor .• elc .. 
/,istoriu. Havniae el Lipsiae. p. 77. 

1932. Hall~/1a gralldillella: Kahl. U,.,iere Olle,. Proto:.oa (in Dahrs Tiel1,'elt DIsc".). Jena. pl. 25. 
p. SOS. 

MOlrrial r.tan,illed: Seve exs .• Tura, West Garo Hills, 19.iii.1991, coli. A. K. Das; seve cxs., 
William Nagar. Easl Gam Hills. 26.iii.I99I. coil. A. K. Das; sev. exs., Nongstoin. West Khasi 
Hills, 2B.iii.l9CJ I. 

DiD,,,,}.t;! : Body subglobose. dimensions 32-40 Ilm x 28-30 Ilm: about seven bristle-bearing 
groves. Oncen frontal and seven adoral membranellae; springing bristles very long and tine, 
(armin, a central girdle; macronucleus oval to kidney-shaped; contractile vu~uolc single and 
'ocaled al lhe anterior half of the body. 

Di.tlrih",iol' : India : Meghalaya(West Garo Hills. East Garo Hills and West Khasi Hills 
districts) and Wesf Bengal; common in stagnant wafer of ponds. 

Family STROBILIDIIDAE 

Genus Strobilidium Schcwiakoff 

1893. Str"bi/idi",n Schewiakoff. Mem. A cad. Sci. c/(' SI. p(~/t~,..\"b .. (7) 41. p. 1-201. 

1932. SIIYJbi/itli"III: Kahl. Uniere ocler Prolo:,oll (in Dahl's riel1l'(~/1 DI.\"(:h.). Jena. pl. 25. p. 50X. 

Diagllosis : Turnip .. shaped. oral apenure apical and without cytopharynx, macronucleus 
horse-shoe shaped and located at the anterior end. 
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52. Strobilidillill gyralls (Stokes) 

1887. Stol'mbidiulIl gYl'alls Stokes. J. roy. micros. Soc .• 7. p. 35-40. 

1893. StrohilidiulII adltaerells Schewiakoff. Mem. A cad. Sci. de SI. Petersb .. (7)41. p. 1-20 I. 

1932. Strobi/it!iul1l gyralls : Kahl. Urtiere oder Proto:,o{l (in Dahl's Tierwelt Dlscll.). Jena. pI. 25. 

p.5JO. 

Material exa",ined: Seve exs., Tura, West Garo Hills. 19.iii.1991, coil. A. K. Das; seve exs .. 
Nongstoin, West Khasi Hills, 28.iiLI991, coil. A. K. Das; sev. exs., Shillong. East Khasi Hills. 
2.iv.199L coli. A. K. ·Das. 

Diagnosis : Body turnip-shaped or pyrifornl. posterior end truncate or with knob-like 
projection, 50-60 Jlm in length. anterior end of the body provided with a crown of cilia, lllacronucleus 
horseshoe shaped, contractile vacuole single and located below the nliddle of the body. 

Distribution: India: Meghalaya(West Garo Hills. East Khasi Hills and West Khasi Hills 

districts), Rajasthan and West Bengal; in freshwater. 

Order HYPOTRICHIDA 

Key to the !a",ilies 

1(4) Ventral cirri generally small and inconspicuous and typically arranged in 3-12 longitudinal 

rows, marginals cOlnmon 

2(3) Ventral cirri arranged in helically spiralled rows,. right and left nlarginal cirri not present 

...................................................................................... Fal1lily Spirofilidae 

3(2) Ventral cirri arranged in straight rows, right and left nlarginal cirri present ............. . 

................................................................................................................ Fanlily Holostichidae 

4( I) Ventral cirri typically heavy and conspicuous and arranged in specific localised groups, 

Inarginal cirri often absent or else reduced 

5(6) Distinctive rows of right and left marginal cirri present; (adoral zone of 111enlbranellac 

restricted to anterior third or quarter of the elongated hody) ............... Fanlily Oxytrichidae 

6(5) Margi nal cirri absent or greatly reduced. 

7(8) Oral ciliature pornlinent, ·usually extending 1l10re than half the length of body. transverse 

and frontoventral cirri tretnendously developed. heavy and very conspicuous, dorsal surface 

not ribhed. ridged or hunlped ................................................... Fatnily Euplotidae 

X(7) Or-a I ciliature poorly developed, oral nlenlhranellae lo(.;uted centrally and inconspicuously 

on the ventral surface of the hody. dorsal surface often distintly fibbed, ridged or hunlped 
....................................................................................... Faillily Aspi(liscidae 
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Family 

Genus 

SPIROFILIDAE 

Sticl,otrkha Peny 
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1852. SlicholricllU Petty. ZIIr K~lmlll;ss K/~insler LaINIIs!onllell IlClcll Btlll. FlIIlkl;onell. Syslillllllllic. 

1ft;1 Sp«1;tll,~rJ;cIUl;SS dt-r in d~r Sc"weiz beobaclllelell. 1952. Jent & Reinert. Bern. p. 22R. 

1979. Slichtllricha: Corliss. TIre Ci/ialt'd P,.()IO:oa. 2nd Ed .. Pergamon Press. p. 308. 

Diq~is : Body $Iender, peristome bearing part beak-like/narrowed, peristonle extending 
over one-founh of the body-length. 

53. Stichotrielul sociDlis Gruber 

1880. SI;~/JOlr;clltJ socialis Gruber, Zeilsc:"r. f. Wiss. Zool .• 33. 

1932. S,;cho,r;c/Ja socialis : Kahl. Urliere ode,. Prolo:oa (in Dahl's Tie""l'lt Dt!;c/,.). Jena. pt. 25. 
p.557. 

MQ'~ri(J' utln,i"ed : 2 exs., William Nagar, East Gato Hills, 26.iii.1991, coil. A. K. Das; 
I ex" Ward lake. Shilljong. East Khasi Hills, 2.iv.1991, coil. A. K: Das. 

Diag"osis: Body slender. ovoid. anterior end gradually attenuated and posterior end rouilllcd; 
I 08 .. 127 ~ in length; peristome extending morc than half of the body; four spiral rows of ventral 
cirri present, living in gelatinous colonial tubes. 

Distrib"tion : India: Meghalaya(East Garo Hills and East Khasi Hills districts) and West 
Bengal; in freshwater. 

Family 

Genus 

HOLOS1ICHIDAE 

Gonostomllln Sterki 

1878. Gonos'o,"IIIn Sterid. Z. Wiss. Zool., 31. p. 57. 

1932. Gonllslomlllll: Kahl. Urliere odt~r Prolo:O{l (in Dahl's Tie"l'l'lt DlSc/r.). Jena. pI. 25. p. 598. 

Diagllo!;s : Body fonn variable, elongated 10 elong"te-oval~ eighl or more frontals; one to 

two oblique ventral rows of short cirri; four or five anals. lWo rows of marginal cirri present. 

R~n'Qrlcs : Corliss (1969) placed this genus under the faani'ly Holostichidae and subroder 
Stichotrichina and opines that "the family seems over large" and sOlne genera should be renlovcd 
from the family. He also thinks (op. cit.) that the genu,;· GOllostO/IlIt/1I belongs to the suhroder 
Sporadotrichina and perhaps family Oxytrichidae. 

Since ventral cirri are conspicuous and arranged in specific localised group. in the genus 
GOluoton,,,n, the present authors agree with the opinion of Corliss. (01'. cit.). However, for proper 
systematic rearrangement of this genus more critical analysis and cOlllparison with other related 
genera are needed. 

54. Gonostomllm affine (Stein) 

18S9. Oxy,ric/lll affuri.t Stein. Der Organ;s"",.'i de,. Infusionslhiere "ael, eiRl11I£'1l F()rscllllllt~(111 in 
S.\·Sleullll;sc"~r Rt'i"enfolge bearbeitel - I. Leipzig .• p. 186-187. 

18SO-82. Plagiolriclul (Gollo.rlo",,,,,,) affillis Kent. A Mallual of lire "~fll.'i(Jri{/. London. p. 772. 
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1887-89. GOllostOl1llll1l affine Butschli. Protozoa, Vol. 3. Leipzig .. pI. 71. fig. 8. 

1929. GOllostome all~/()i Shibuya. Proc. Imp .. A cad. Tokyo. 5. p. 155. 

Material eXQI11illed : 3 exs., Tura, West Garo Hills, 19.iiLI991, colI. A. K. Das. 

Diagnosis: Body elongate-oval, both anterior and posterior ends rounded; .length 94-108 
J..ltn. peristonle reaching up to the middle of the body sonletimes nlaking a sharp hent near its hind 
end; frontal cirri eight, ventral cirri five or six arranged in an oblique row, marginal cirri uninterrupted 
at posterior end, anal cirri four; macronucleus bipartite and distributed in two elongated ovoid 
nlasses· in either half of the body; contractile vacuole single, located near the left margin, about 
the t11iddJc of the body. 

DisTributioll : India : Meghalaya(West Garo Hills District); Delhi, Jammu and Kashnlir, 
Karnataka, Maharastra, Punjab, Tamil Nadu and Uttar Pradesh . 

. Rel1ll~rkJ : This species is reported as common from soil in India (see Bhatia, 1936). 
Howevcr. the present material has been collected from freshwater in Tura. 

Fanlily 

Genus 

OXYTRICHIDAE 

Oxytriclla Bory 

1926. O.\)'triclla Bory, Essai {/'une Class(ficalioll des Animall.\" Microscopiques. P'lris. p. 104. 

f 932. Oxytriclw: Kahl. Ur/jere odeI' Pr()t()~oa (in Dahl's Tierwelt Dtsch.). Jena. pt. 25. p. 599. 

Diagnosis: Body ellipsoid and flexible, frontal cirri eight, hoth ventral and anal cirri five, 
short or no caudal cirri, marginal cirri mayor may not be continuous along posterior border; 
macronuclells bipartite. rarely single or in four parts. 

Key to the species 

I (2) Anterior half of the body broader than posterior half. posterior end pointed, body length 
aroutl(i 250 J.lnl .............................................................................. D. bij{/ri{1 

2( I) Posterior half of the body broader than anterior half, posterior region broadly rounded, 
body-length around 150 J.lm .................................................................. D.fallax 

55. Oxytricha hi/aria Slokes 

I R87. OxytricllO bi/aria Stokes. All". Mag. Nat. His/. (5) 20 pp. J04-114. 

1932. Oxytricllll hi/aria: Kahl. Urtiere odeI' Proto:oa (in Dahl's Tierwelr Dtsch.). Jena. pt. 25. p. 
602. 

Mllferial exaluined: 2 exs., Tura, West Garo Hills. 19.iiLI991, coil. A. K. Das: 3 exs .• 
Nongsloin. West Khasi Hills. 28.iii.1991, coil. A. K. Das. 

Dillgnosis : Body ellipsoid, right side convex, left side flattened. anterior half hroader than 
posterior hall'. posterior end of the body pointed whilc anterior. end broadly rOlll~4\'d: ditllCtlsions 
235 J,11l1 - 254 J..lnl x 80-90 Jl.m; arrangement of cirri as in the genus: nlucrolludeus bipartite. 
contractile vacuole sing.le and loeated near the middle of the body. 
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Di.rlribuli",.: India: MeghaJaya (West Gam Hills and West Khasi Hills districts); in 
freshwater . 

R~n,arts : This species is reponed for the first time from India. 

56. Oxytricha faUax Stein 

1159. O .• ylriC"/1O lalla,' Stein. D~,' Orga"is"."s I"/llsiollsilrie,.. Leip:ig. 1. p. 189. 

1932. Oxylri,·/IO falllU' : Kahl. Urtiere ocIer ·P,.olo:oa (in Dahl's Tie,"'c41 DlSc/ •. ). Jena. pt. 25. p. 
602. 

Ma'~rial uan';/~d : Seve exs., Tura. West Gam Hills. 19.iii.1991. coli. A. K. Das: 2 exs .. 
Ward lake. Shillong. East Khasi Hills, 2.iv .1991. coli. A. K. Das. 

DiaRllosis: Ellipsoidal. both left and right sides convex: posterior half broader than anterior, 
posterior region broadly rounded. dimensions 148-155 J,lnl x 60-70 J.1m; arrangenlent of cirri as in 
the genus: Inacronucleus usually in two parts. contractilc vacuole single and located at the anterior 
half of the body. 

Distributioll : India: Meghalaya (West Garo Hills districtl. Rajasthan and West 8engak in 
freshwater. 

Family ASPIDISCIDAE 

Genus AspidiscQ Ehrenberg 

1830. AspiJisC'o Ehrenberg. Ab"lllldi. d. KOlligl. Aktlcl. c/. Wi.ue/uc". :'11 Be,.Ii". {I. ll. J. 1830 (1832). 
p.42. 

1932. Aspidisca: Kahl. U,.,iere ode,' Proto:otl (in O;lhl's Titl",'ell DUell.). Jena. pI. 25. p. ('-'3. 

Dia,llOS;S : Small. ovoid or shield-shaped .. dorsal surface conspicuously ridgcd. cirri storng 
and long: adoral zone reduced or rudinlcntary: fmntoventral cirri seven. anal cirri five to twelve: 
macronucleus curved or horse-shoe shaped. 

57. AspidisctJ costilla (Dujardln) 

1841. C(I("(',Nlilln ("llslllltl DujanJin. Hi.tIOi,.e IIal (Ies ZoophYI('s "~ru.\·o;"(~.\,, p. 446. 

I KSK-6I. A.t/,idi.tca (·('.tlaln Claparcdc and Lachmann. Eludc' .... 'tll,. Ic.\' ;,~{tl.\'oie,..\, el le.\' ,./ti:,o/lOt/e., .. 
Geneve. p. 190. 

Mat~rial ~.tan,;',ed : Sev. exs .• Rongram River. West Garo Hills. 23.iiL1991. coil. A. K. 
Das: seVe exs .• Shillong. Ea.~t Khasi Hills. 2.iv.1991. coli. A. K. Das. 

DiURII(lsis: Body morc or less ovate .. dinlcnsions 30-40 J.1nl x 25 J • .un: rounded at both ends: 
dorsal surface convex with five to six distinct longitudinal ridges; peristolne starling fronl the 
anlerior end of the body and extending up to anal cirri; seven fronto-ventral and tivc anal cirri 
present; macronucleus curved; contractile vacuole single and located at postcrior half. 
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Distribution : India : Meghalaya (West Garo Hills and East Khasi Hills districts). Ullar 

Pradesh and West Bengal; in freshwater. 

Fanlily EUPLOTIDAE 

Genus Ellp/oles Ehrenherg 

I R30. Ellploles Ehrenberg. Abhandl. d. Konig/. Akad. d. Wi.\'sl'l1.\'ch. ~11 Berlill. 1I. d. J. I ~B() ( I S32). 
p.42. 

1932. Elip/o/es: KahI. Urliere odeI' PrOIO~(}a (in Dahl's Tienl'cI/ DIsch.). Jena. pl. 25. p. 62X. 

Dillgnosis : Body <,void, peristome well developed and hroadly triangular; ventral surface 
flattened, dorsal surface convex, longitudinally ridged; fronlo-ventral cirri nl0re than nine: anal 
cirri well developed and five in numher, caudal cirri four and scattered. 

58. Eup/oles patella (Muller) 

1773. TricllOda paleI/o Muller. O. F.. Vermilllllll lerl"l~.\'I. el . ./lll\'ialil S. 011 ill III I. i'~fil.\'or .. elc .. hi.\'lorio. 

Havniac Cl Lipsae. 

1960. /:"lIploles paleI/o : Tuffrau. Hydrohi%gia. 15. p. 40. 

Mlilerial examil1ed : I ex .. Tura, Wcst Garo Hills. ) 9.iii.1991. coIl. A. K. Das: I cx .. 
William Nagar. East Garo Hills. 26.iii.1991. co)1. A. K. Das; 2 exs., Ward lake. Shil1ong. East 
Khasi Hills. 2.iv.) 991, coil. A. K. Das. 

Dillgl10sis : Body oval to elliptical, truncate anterior/y, dinlcnsions R5-92 ~m x 6X-77 ,.1In: 
anterior collar less prolninent; peristornal lip large and hyaline: nine latero-ventra1. nine rronto­
ventral. rive transverse and four caudal cirri present; Inacronllcleus resemhling inverted C. 

Dislributiol1 : India: Meghalaya (West Garo Hills, East Garo Hil1s and East Khasi Hilb 
districts). Orissa. Rajasthan ancl West Bengal; in freshwater. 

I. B. reba£! Tripathi 

PARASITIC PROTOZOA 

2 SYSTEMATIC LIST 

Phylllnl 

Class 

Order 

Family 

Genus 

SARCOMASTIGOPHORA 

ZOOMASTIGOPHOREA 

KINETOPLASTIDA 

BQDONIDAE 

Bod()Jnollas Davis 

Calla Co Il(( 

Cir,.hilla I11rigo/{/ 
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2. 

3. 

4. 

5. 

6. 

Parasites of fishes 

Family 

Genus 

1. bOlracllj Quadr; 

TRYPANOSOMATIDAE 

Trypano$oma Gruhy 

Clarius bafrac/ul.\' 

1. grollillosun, Leveran and Mesni) Eel 

Parasites of 'an'phibialls 

T. illopinatun, Sergent and Sergent Raila ti.~eri"ll 

T. rolatoriun, (Meyer) Bllfo ll1elallosficfll.f 

Paras;t~ 0/ bird 

1. a,tiun, Danilewsky Dicrurus adsilllilis 

Delldrocita \'a~(lblll1d(l 

Parasite of mammal 

7. T. trws; (Kent) Rattlts rattlls 

·Order 

Family 

Genus 

RETORTOMONADIDA 

CHILOMASTIGIDAE 

Chilomastix Alexeieff 

8. C. caprae Fonseca Capra hircllS 

Order TRICHOMONADIDA 

Family TRICHOMONADIDAE 

Genus Trichomonas Donne 

9. T. r"n,illan';un. Braune Capra hirclls 

Class OPALINATEA 

Order OPALINIDA 

Family. OPALINIDAE 

Genus Cepedia Mclean' 

10. C. /ollga (Bezzenbcrgcr) Bufo ll1e/al1ostictu.\· 

Genus Opalina Purkinje and Valenti'n 

II. O. lata Bezzenberger RallCl cyallophlyctis 

12. O. plicara Ghosh Bl(fo lI.e/al1ostictll.\' 

49 



50 

13. O. scalprifo",,;s Ghosh 

14. O. trianglllaris Ghosh 

phylam 

Class 

Order 

Family 

Genus 

15. M. bellgalensis Ghosh 

Family 

Genus 

16. S. diadenla Hesse 

Order 

Fanli1y 

State Faulla Series 4 : Fallno of MeghalaYll 

Bufo nielallostictllS 

-do-

APICOMPLEXA 

SPIROZOEA 

EUGREGARINIDA 

MONOCYSTIDAE 

Monocystis Stein 

Metaphire I'0sthunla 

STOMA TOPHORIDAE 

Stomatopilora Drzeweeki 

Metllphire post/ulIlla 

EUCOCCIDA 

HAEMOGREGARINIDAE 

Genus HaelRogregaril1tl DaniJewski 

17. H. berestlleffi Castellani and Raila cyallophlyctis 

Willey Raila /igerilul 

18.. H. Illlcleobiscalls Shortt Bufo nlelallosticllIS 

Family EIMERIIDAE 

Genus Doma Levine 

19. D. l'agablll1dae (Mandai and Chakravarty) Delldrocilta l'agablillda 

Family 

Genus 

EIMERIIDAE 

Eimeria Schneider 

Parllsities of fish 

20. E. Ilo1opteri Chakravarty and Kar 

PlIrllsites of 1111,phib;a 

21. E. cYllophlyctis Chakravarty and Kar 

2~. E. hl/nina/a Ray 

NlJtopteru ... Ilotopterlls 

Notopterlls chilo/a 

Raila cyallophlyctis 

Bufo ,"e/allosl;clltS 
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Parasites of hirds 

23. C.oc'rn'uli"a Tyzzer 

24. E. cO/lln.bat' Mitra and Das Gupta 

25. E. /abb~ol,a (Labbe) 

26. E. n,ax;nltl Tyzzer 

27. E. ,,~catri.t Johnson 

Parasitt's 01 n,an,n,a/s 

28. E. ohsata Honess 

29. E. Dr/oing; (Marotel) 

30. E·lallre; (Moussu and Marotel) 

31. E. intricate' Spiegel 

32. E. "eodeblicki Vettcrling 

33. E. pan'o Kohan. Mocsy and Vajda 

34. E. spillosa Henry 

35. Ein,erio sp. 

Gal/Its sp. 

Coillnlba illtel'llledill 

-do-

Galllls sr. 
'Gal/u... sp. 

Capra hire"s 

-do-

-do-

-do-

Stu scrota 

Capra hirclI.\' 

Sus .\'crl?fll 

Domestic cow 

Genus Isospero Schneider 

36. I. H'~nyolI; Ray and Das Gupta 

Parasites of reptiles 

37. I. n,illll.ta Mitra and Das Gupta 

38. I. rayi Mandai 

Parasitics of birds 

39. I. con'ae Ray et pl. 

40. I. garr"/usCle Ray et al. 

4 I. I. laca:.ei (Lahhe ) 

Raila tigeril1t1 

Naja l1aj(/ 

Ophiophagus IIcIIlIlllII 

Ptyctolae"'l1s sp 

<Garden lizard) 

COITIlS 1I1(/(,I'O,.IIYII('II"s 

inlenl1edia 

Garrlllll,\' glalldal'i(,lIs 

bipe(,lIlari,\' 

Pa.\'.\'er dOI1U.~,\·lil'II.\· 

PyCJ101l()111.~ jO(,OSIIS 
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42. I. porus; Ray et 0/. PartlS djchrurus 

Parasites of mammals 

43. Isospora sp. Donleslic cow 

Genus 

44. w. bahli Misra 

45. W. 111ackilllloni Misra 

Family 

Genus 

46. P. faiciparll111 (Welch) 

47. P. Il1alariae Laveran 

48. P. vivat (Grassi and Feletti) 

Family 

Genus 

49. H. coluI11hae Kruse 

Wenyonelhl Hoare 

Coturnix C0I11111Ullis 

Motl!cilla alba 

PLASMODIIDAE 

PhlSlnodiunl Marchiava and Celli 

Honlo sapiells 

H0l11o sapiens 

H0l110 sapiells 

HAEMOPROTEIDAE 

Haemoproteus Kruse 

ColullIba lil'ia 

50. H. dicruri de Mello Dicrurus adsinlilis 

51. H. oryzivorae Anschutz Cops)'chus sall/ar;.\' 

52. H. zosteropis Chakravarty Zosterops palpebrosa 

Order PIROPLASMIDA 

Family BABESIIDAE 

Genus Babesia Starcovici 

53. B. 1110tasi Wenyon Ovis sp. 

Phylum CILIOPHORA 

Class KINETOFRAGMINOPHOREA 

Order TRICHOSTOMATIDA 

Fanlily BALANTIDIIDAE 

Genus 

54. B. helenae Bezzenberger 

55. B. rotulldlll11 Bezzenberger 

Bala 11 tidiu In Claparede and Lachnlann 

Raila cyallophlyct;s 

Raila tigerilla 

Raila tigerina 
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Class POL YHYMENOPHOREA 

Order HETEROTRICHIDA 

Family NYCTOTHERIDAE 

Genus Nyctotheros Leidy 

56. N. o,'alis Leidy Periplaneta lllllericall(l 

Genus Nyctotheroids Grasse 

51. N. cordifomli.r (Ehrenberg) Bu/o I1lelaflost;cllI.\· 

Fanlily SICUOPHORIDAE 

Genus Sicuophora de Puytorac and Grain 

58. S. n.acrophlirYllgells (Bezzenberger) RallO tigerilla 

TAXONOMIC ACCOUNT 

PhyJun) 

Class 

Order 

SARCOMASTIGOPHORA 

ZOOMASTIGOPHOREA 

KINETOPLASTIDA 

Key to the families 

1(2) Body ovoid or elongate with two hctcrodynamic flagelJa. of which one directed anteriorly 
and. the other directed posteriorly and trailing, adhasaf kinetoplast arranged in several 
discrete bodies or.dispersed throughout mitochondrion ......................... Fmnily Bodonidae 

2(') Body characteristically leaf-like with a single tlagellUlll attached to the hody hy undulating 
membrane. kinetoplast relatively small and compact. ................. Family T:-ypanosonlatidac 

Family BODONIDAE 

Genus BodomOlll:S Davj~ 

1947. 80(/0lllOll(lS Davis. Fishery Bull. Fish alld Wi/d/~fe Se/1,ice. 51 (41), pp. 1-29. 

Diag"osis : Body elongate with a smallllcpression at anterior cnd~ flagella two in nunlber: 
anlerior OageJlum ·...,.,nal1. posterior nageJJum long and trailing. 
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I. BodoJJtOIlQS rehae Tripathi 

1954. /Joliol1lollas rebae Tripathi. Rec. Indian MilS., 52, p. 221. 

Material examined: 5 exs., Shillong nlarkct, East Khasi Hills. 18.xi. 1988. coII.A.K. Mandai: 
3 exs .. Tura, West Garo Hills.' 25.xi. 1988, col1. A.K. MandaI. 

Diagl10sis : Body elongate with broad and flattened anterior end and tapering posterior end: 
cytoplasnl granular, contractile vacuole round: cytopharynx present as a sll1all deprcssion at thc 
anterior end; nucleus spherical; flagella two in nunlher, anterior one snlaH and the posterior one 
extending heyond the postcrior end or the body. 

Host: Cirrhill(l mrigala and Cat/a catla; site of infection: skin. 

Distrihutioll : India: Meghalaya (East Khasi Hills and Wcst Garo Hills district) and West 
Bengal. 

Fan1ily 

Genus 

TRYPANOSOMATIDAE 

TrypallOS0l110 Gurby 

1843. T,:"pallo.\·0I11C1 Gurby. C. R. A cad. Sci., 17. p. ) 134. 

Diagnosis: Body highly flattcned. leaf-like. poinred at flagellar end and hluntly rounded 
or pointed at the opposite end: flagcllulll arising 1'),0111 a hlepharohlast running towards opposite 
end and Ilulking the outer houndary of the. undulating ll1clllhrane. polyn1orphisIl1 conllllOIl. parasilic 
in the circulatory system of vertebrates. 

Remarks: Six species of Trypa1l0S0nlli have been collected 1'1'0111 the state. or which 2 are 
recovered fron1 fishes. 2 frolll amphibians and one each from birds and 1l1all1111als respectively 
Host-wise key to fhese species is given helow since lhese are host specjfic at leasl in their hosts 
class levcl. 

Key to the L\lJecies of r/)lJaflOSOlll(l (?f.lisltes 

1(2) Tryponlastigote forn1 Inonoll10)'phic, nucleus located towards anterior hal r or the body 
having chrol11atin granules concentrated at the. centre. lenglh of cell hody 60-80 11111 
............................................................................................. T. (~r(llllll()SIIIJI 

2( I) TrYPolnasligote rOnll din1orphic, nucleus located towards posterior half or the hotly and 

always encircled with a clear halo. cell hody in large forll1 1l1easuring 25-30 
I1n1 ......... , ................................................................................... T. /)(Ifl'(/l'/Ii 

2. TrypalloS0111Q batraclzi Quadri 

1l)62. Tr\'fJlI110S01ll1l /Jatroclli Quudri. Parasitology. 52. p. 225. 

Material examilled : SCY. exs., Shillong n1i.U'kcl. East Khasi Hills. 18.xi.198X. coII.A.K. 
Mandai: sc\'. exs .. Tura Inarkcl. West Garo Hills. 27.xi.1988. colI. A.K. MandaI. 
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DioRllosi ... : Tryponlastigotc fronl dinlorphic. cytoplus.n granular. volutin granule..; prCsL'nl 

sometimes as compact nlass, nucleus situated towards posterior end and always encircled with a 
clear halo; cell body in large form measuring 22-30 J,.lnl with long flagelJUll1, 8-15 J..l111 in lenglh. 

HtUI: Clar;u.~ "atrac-hlls; site of infection : hlood. 

Dislrib"t;oll : India: Meghalaya (East Khasi Hills and West Garo Hills districts). Andhra 

Pradesh and West Bengal. 

3. TryptJllosolna gral"dosllln Levern and Mesnil 

1902. Try'l)(llltl.ftllllCI gralllllo.vu", Levemn and Mesnil, Arch. Prol;sle"k .. 1. p. 475. 

Mat~Ii{11 ~xa",i,,~(1 : Scv. exs .• Willimn Nagar, East Garo Hills, 2.xii.1988, coil. A.K. 

Mandai. 

Dia.rllltl.ti.f : Trypomastigote fornl 1l10nonlorphic. attenuated at hoth ends; cytopiasill highly 

granular lowards anterior half of the hody where henn shaped nucleus also located. chrollullin 
gnlnules concentrated at central portion of nucleus; undulating lnemhrane distinct lenglh or the 

cell body 20-35 J,llll. 

Ho-"t: Eel; site of infection: blood. 

Distribllt;()11 : India: Meghalaya (East Garo Hills district) and West Bengal. 

Key to the .~pecies of Tr,.rplIlloSOnlG of (lIl1phihialls 

1(2) Trypolnastigote from monomorphic, cytopiasill granular and vacuolated at the anterior hall' 

of the body .. striated myonenles as in following species lacking ................................ . 

.•............................................... . ................... ........................ T. il'l)/);""!III" 

2( I) Trypomastigotc fonn plconlorphic. cytoplaslll densely granular in the posterior two-third or 
lhe body. 2-3 slraited rnyonemes present along longitudinal axis .................. T. ro!afo ri 11111. 

4. Trypollosoma inopinallll1l Sergent and Sergent 

1904. r"7HIn()S(J1I1lI ;lIo/);IIalllm Sergent and Sergent. C.,.. Seance soc. BioI .. 56. p. 12R. 

Malt'r;al t'xan';IIed : 4 exs .• Thadleskein, Jaintia Hills. 21.xi.1988, coil. A.K. MandaI. 

Diagllosis : Trypomastigote fortn mono1l1orphic. elongate. tapering at ooth ends~ cytoplams 
granular and vacuolated at anterior half of th~ body; nucleus elliptical. situated near the centre of 
the hody. flagellum when present very short; length of the cell body 30-35 Illll. 
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Host: Rana tigerina; site of infection : blood. 

Distribution : India: Meghalaya (Jaintia Hills district) and West Bengal. 

5. Trypanosoma rotatoriuln (Mayer) 

1843. Amoeba rotatorium Mayer, Des Iwematozoa;res (Ph.D. Thesis). 

190 I. T':'1uIIlOS0I1W rotatoriul1l Leveran and Mesnil, C. r. SoC'. BioI. 53, p. 678. 

Material exanlilled : 3 exs., Tura9 West Garo Hills, 19.iii.1991, coli. A.K. Das; sev. exs., 

Shillong, East Khasi HiIJs9 2.iv.199J, coH.A.K. Das. 

Diagllosis : Trypomastigote form pleomorphic, forms tern1ed as Type I , Type II and Type 

III; cytoplasnl densely granular in the posterior two-third of the body, having 2-3 striated myonemes 

along longitudinal axis; length of the cell body 30-35 tJ.m. 

Host: Bufo I1lelanostictus, Raila tigerilla; site of infection : blood. 

Distribution: India: Meghalaya (West Khasi Hills and East Khasi Hills districts), Andanlan 

islands, Goa, Orissa, Tripura and West Bengal. 

TITpallosonla frol11 bird 

A single species of Trypallosol1ul as follows has been coiJected from birds of Meghalaya. 

6. Trypanosolna avium Danilewsky 

1885. T,:\;paI10Sol1la av;ul1l Danilewsky. BioI. Centralbl .• S. p. 529. 

Material exal11ined : Sev exs., Shillong, East Khasi Hills, 16.xi .1988, coil. A.K. Mandal~ 
sev. exs. William Nagar, East Garo Hills, 2.xii.1988, coIl. A.~. MandaI. 

Diagnosis: Highly pleomorphic. sometin1es attaining a great size, length varying fronl 26-

60 J.lm or even more; kinetoplast elliptical, stained deep red and situated a long distance away from 

the posterior end; nucleus oval, located almost at the middle of the body; free tlagcl1um short. 

Host: Dicrurus adsi/nilis, Dendrocita vagabullda; site of infection: hlood. 

Distributioll : Meghalaya (East Khasi Hills and East Garo Hills districts), Delhi, Jamn1u 

and Kashnlir and West Bengal. 

Rel1u/rks : It is a cosmopolitan species with worldwide distribution. 

Trypallosollia fronl I1Ulfll1llal 

A single species viz .. rrypanosol11a lewisi was recovered from nlanlmalian host9 that lOo, 
frol11 rodents 1'1'0111 this state as follows. 



DAS ~t. al.: Protowa 57 

7. Trypanosoma lewisi (Kent) 

1880. H'~lomonas I~wisi Kent. A Mannuoi of the Infusoria, London. 

1901. Typanosomll I,w;s; Leveran and Mesnil. Ann. Insl. Pasteur. IS. p. 673. 

Mat~rial ~xan,i,,~d : Sev exs., Shillong, East Khasi Hills, 16.xLI988, coil. A.K. MandaI. 

Diagnosis: Trypomastigote form monomorphic, ce11 body measuring 21-36.5 J..lm; nucleus 
oval. situated at the anterior half of the body; free tlagellum measuring 7.2-7.8 11m. 

Host: Ranus rallus ; site of infection: blood. 

Distriblltioll : India: MeghaJaya (East Khasi Hills district), West BengaJ and sporadicaJly 

reponed from other states. 

Order RETORTOMONADIDA 

Family CHILOMASTIGIDAE 

DiaRnos;s : Flagellates having four flagella of which three anteriorly and one posteriorly 
dilUted, the last one undulating in the cytostomal cleft. 

Genus Chilomastix Alexeieff 

1910. Chilomastix Alexeieff. Arch. zool. exp .• 6, N & R, p. 1. 

1926. Chilonll1stix: Wenyon, Protozoology, 1, Bailtiere, Tindel and Cox, p.621. 

Diagnosis : Body pyriform, with a large cytostomal cleft at anterior end; three longer 
flagella anteriorly directed, fourth flagellum short and undulating within the cleft. 

8. Chilomastix caprae Fonseca 

1915. Chilomastix capm~ Fonseca. Mem. InSf. Oswald. Crll:' .• 8. p. 5. 

Malt! ria I exan';IIed: Seve exs .• Tura market, West Garo Hills, 19.iiLI991, coli. A.K. Das; 

sev. exs .• William Nagar market.East Garo Hills. 26.iiLI991, coil. A.K. Das. 

Diag"os;s : Body small. pear-shaped. 9-10 J.lm x 4-6 J.lm in dimensions; flagella four in 

number and their disposition same as in the genus. 

Host: Capra hirclIs; site of infection : rumen. 
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Distribution: India: Meghalaya (West Garo Hills and East Garo Hills districts) and West 

Bcngal. 

Order TRICHOMONADIDA 

Fanlily TRICHOMONADIDAE 

Diagnosis : Anterior flageJJa variable in nunlber. undulating menlbrane bordered by a 
flageliUln, a detinite cytostol1le present, a~ostyle often conspicuous and protruding fronl th~ posterior 

cnd of the body. a filanlentous costa arising froln the hlepharoplast. 

Genus Tric/zOlllollas . Don ne 

1837. Trichomonas Donne. Researches microscopiqlles elc .. Paris. 

1926. Trichomonas : Wenyon. Proto:oology, 1. Baillicrc. Tindel and Cox. p. 648. 

Diagnosis: More or less pyrifornl, anterior flagella free and four in 1l1ll11hcr. firth tlagelluI11 
posteriroly directed along the outer nlargin of the undulati.llg melnbranc, axostyle protruding out 
of the posterior end of the body ; costa lying at the base of the ~elllhrane. 

9. Tric/zolIlOllaS rlllnillalltillln Braune 

1913. Trichomonas rUl1lil1(lIltiulIl Braune. Arch. Protislenk .. 32. p. III. 

Material exanlilled : Sev. exs., Tura marker. West Guro HiJls, J 9.;ii, J 99 J, coil. A.K. Das; 

sev. exs., William Nagar market,East Garo Hills. 26.iii.1991, coil. A.K. Das. 

Diagnosis: Body roughly pyrifornl, dilllensions ~-17 Jllll x 5-15 Jllll, axostyle rigid and 
protrudi ng out of the. posterior end of the body. 

Host: Capra hirclls; site of infection : rumen. 

Distribution: Meghalaya (West Garo Hills and Eas(Garo Hills districts) and West Bengal. 

Class OPALINATEA 

Order OPALINIDA 

Family OPALINIDAE 

Diagnosis : Nunlerous cilia in oblique longitudinal rows over the entire body surface; 
cytostoille absent, nucleus of one kind ranging frol11 one to Illany. 
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Key to the genera 

1(2) Body hilJhly nattened, rnuhinuclcatc. ellipsoidal in coss section ............... Genus Opali"a. 

2( I) Body cylindrical or pyril(lrnl. 1l1uitinucicHlc. circulur in cross section ......... Genus C(Jpeditl. 

Genus Cepedia Meicarf 

1920. C"/J~/;a Metcalf. Sdt1llc(I. 52. p. 135. 

Oiallllll.fis : As in the key above. 

10. Cepedilliollga (Bczzenberger) 

1904. Opalille, longa Bezlcnhergcr. Arc/,. Proli.\·lt'"k .. 3. p. 13K 

1923. C(#/J~lli(, ItmgCl Metcalf. BIIII. U.S. Mus .. 120. p. 168. 

"'al"rial ~~'lI,,,;,,etl : 8 cxs .• Shillong. East Khasi Hills, 16.xi.1988, coli. A.K. Mandai: sev. 
ellS .• Tura. West Garu Hills, 19.iii.1991. coli. A.K. Das; seve exs .• WilliU1ll Nagar. East Guro Hills. 
26.iii.IWI. coli. A.K. Das. 

.\ 

D;(IRlln ... is : Body greatly elongated. rounded in front and tapering posteriorly to a point. 
lenglh 2(X»-6OQ ,.lIn: endoplasrn with thick central lone or conlpact alveolai and loose peripheral 
l.one; nuclei many. ellipsoidal or spherical. 

Hf'.~' : BII/o nr~/{"r(Js'ic'"s; site of infcctio~: rectum. 

Dis,,.;",,t;oll.: India: Meghalaya (East Khasi Hills, West Garo 'Hills and East Garo Hills 
diK.ricts) and West Bengal. 

Genus Opalilla Purkinje and Valentin 

18J5. O,Jt,/ille, Purkinje and Valentin. De Plraellomello ge"el'ali el fllllc/lII11elllali. elc .. Bratislavi.\c. 
p.4~ 

192J. O,,,,/illll: Metcalf. n"lI. U.S. MilS., 120. p. 175. 

Di(IR"o ... i.~ : As in the key above. 

Key to the species 

1(4) Body more or less rounded 

2(3) Body oval. anterior half more or less triangular. dorsal surface without any ridge .............. . 
..................................................................................................... . 0. [(It(1 

3(2) Body hroadly or elongalcly ovate (slightly longer than broad), tapering and rounded 

anteriurly. dorsal surface with two or four ridges ......................................... . O.plicatll 

4( I ) Body ohlanccolate 
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5(6) Body about twice as long as broad ............................................... . 0. triallgularis 

6(5) Body about three to five times as broad ............................................ . 0. scalprifo rlll is. 

II. Opalina lata Bezzenbcrger 

1904. Opalina lata Bezzenberger, Arch. Protistenk 3, pp. 166-167. 

Material exanlined : Seve exs., ShiJlong, East Khasi HiJls, J6.xi.1988, coil. A.K. Mandai; 

seve exs., Tura, West Garo Hills, 19.iiL1991, coHo A.K. Das. 

Diagnosis: Body oval, anterior half nlore or less triangular, 250-300 J.1nl x 185-230 J.1lll in 

dinlensions, greatest width near the middle of the body; nuclei numerous. 

Host : Rana c)'anophlyctis ; site of infection : intestine and rectum. 

Distribution: India: Meghalaya (East Khasi Hills and West Garo Hills districts) and Goa. 

12. Opalina plicata Ghosh 

1919. Opalina plicara Ghosh. Proc. Indian Assoc. cult. Sci., 4, p. 102. 

Material examined: Seve exs., Shillong, East Khasi Hills, J 6.xLI988, coil. A.K. Mandai; 

seve exs., Tura, West Garo Hills, 19.iii.1991, coil. A.K. Das; seve exs., William Nagar, East Garo 

Hills, 26.iii.199 1, coIL A.K. Das. 

Diagnosis: Body broadly or elongately ovate, tapering and rounded anteriorly, wide and 

rounded posteriorly, dorsal surface with two or four ridges. 

Host: Bufo nle/allostictus ; site of infection : intestine and rectum. 

Distribution: India: Meghalaya (East Khasi Hills, East Garo Hills and West Garo Hills 
districts) and West Bengal. 

13. Opalina scalprijormis Ghosh 

1919. Opalina scalpriformis Ghosh. Proc. Indian Assoc. cll/r. Sci., 4, p. 103. 

Material eX(lIllined : Seve exs., Tura, West Garo HiJls, 19.iii.1991, coil. A.K. Das; seve exs., 
William Nagar, East Garo Hills, 26. iii. 1991 , coli. A.K. Das. 

Diagnosis: Body elongated, cylindrical, rounded anteriorly and narrower posteriorly; anterior 
part of the body with several longitudinal folds or ridges, dimensions 175-200 J.1m x 60-80 J.1m, 
nuclei numerous .. 

Host: Bufo nlelallostictus ; site of infection : intestine and rectum. 
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Distribution: India: Meghalaya (West Garo Hills and East Gam Hills districts), Goa. 

Uttar Pradesh and West Bengal. 

14. OpaUna triDngularis Ghosh 

1919. Opalina triangularis Ghosh. Prac. Indiall Assoc. cult. Sci., 4, p. 104. 

MQt~riol aQn,in~d : Seve exs .• Shillong, East Khasi Hills, 16.xi.1988, coli. A.K. Mandai; 

sev. ex.s., Tura. West Garo Hills, 19.iii.1991. coli. A.K. Das. 

DiaRllosis : Body lanceolate, more or less rounded and wider anteriorly and tapering 

posteriorly; one side nearly straight or concave another side strongly convex, dimensions 85-250 

~m )( 40-135 J,lm. nuclei many. 

Host: Bulo n.elatlost;ctus ; site of infection : intestine and rectum. 

Distribution: India: Meghalaya (East Khasi Hills and West Garo Hills districts), Goa and 

West Bengal. 

Phylunl 

Class 

Order 

APICOMPLEXA 

SPOROZOEA 

EUGREGARINIDA 

Key to the !aI11i!ies 

1(2) Trophozoites without any marked differentiation at the anterior end, sporocysts biconical 

with similar nonappendiculate pol~s ....................................... Family Monocystidae 

2( I) Trophozoites with an anterior sucker-like epimeritic organ, sporocysts navicular with similar 

nonappendiculate and turncate poles .................................. Family Stomatophoridae 

Family MONOCYSTIDAE 

Genus MOllocystis stei n 

1848. Monocystis Stein. Arch. Anal. Ph."s. Wiss. Med., pp. 183-223. 

Diagllosis : Trophozoites ovoid. solitary. often provided with an inconspicuous nlicron at 
the anterior pole; sporocysts as for the family. 

15. Monocystis bengalensis Ghosh 

1919. Mynoc,\'slis INlIgalensis Ghosh. 1. roy. m;crosc. Soc., p. 423. 

Ma'~r;al aan,;ned: Seve exs .. Thadleskein, laintia Hills. 21.Xii.1988, coli A.K. MandaI. 



62 State Fauna Series 4 : Faul1a of Meghalaya 

Diagnosis: Mature trophozoites elongated and club-shaped, dimensions 40-80 Jlm x 12-30 
11m, ectoplasm very thin and endoplasm highly granular, myonemes indistinct; nucleus rounded 

with a large irregular karyosome; gametocysts irregularly hemispherical, 70-80J..1m in diameter; 

gametocytes rounded or oval. 

Host: Mefaphire posthunla (Annelida : Oligochaeta) ; site of infection : seminal vesicle. 

Distribution: India: Meghalaya (Jaintia Hills district) and West Benga1. 

Family 

Genus 

STOMATOPHORIDAE 

Stomatophora Drzeweeki 

1907. Stomatophora Drzeweeki, A~·ch. Protistenk., 10, p. 216. 

Diagnosis : Trophozoites ovoid, or spherical, anterior end provided with a sucker-like 
epimerite, sucker petaloid, with radiating sides, oocysts hiconicaJ, with flattened button at each 
end, attached to each other end to end in a long chains inside gametocysts. 

16. Stomatophora diadema Hesse 

J 909. Stomatophora diadem a Hesse, Arch. zool. e).p. gen. (5) 3 pp. 187- ) 89. 

Material exanzined : 2 exs., Shil1ong, East Khasi Hil1s, 16.xi.1988, coli A.:K. MandaI. 

Diagnosis: Trophozoite spherical, compressed, disc-like, ) 05 Jlm in diameter, marked by 
furrows and irregular lobes; sucker a shallow cup-like depression in the centre of the body, with 

a central conical projection; nucleus rounded or oval, eccentric, with a large karyosonlc, ganletocysts 
spherical, 125-170 J..1m in diameter; sporocysts navicular with truncated ends. 

Host: Metaphire posthu/lla (Annelida : OJigochaeta) ; site of infection : seminal vesicle. 

Distribution: India: Meghalaya (East Khasi Hil1s district) and West Benga1. 

Order EUCOCCIDA 

Key to the /anlilies 

) (2) Macorgamete and microgamont usua))y associated in syzygy during development, 

microgamont producing 1-4 microgametes, (zygote active, life cycle involving two hosts, 

one vertebrate and other invertebrates (leech) ..................... Family Haemogregarinidae 

2( ) ) Macrogamete and microgamont developing independently, syzygy absent, microgamont 

producing many microgametes 

J( 4) Sporozoite typicaJJy enclosed in sporocyst within oocyst, zygote non motile, (homoxenous, 

111erogony and gamogony within hosts, sporogony typically outside, sporozoites never in 

blood cel)) ........................................ ' ................................... FatniJy Eimeriidae 
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4(3) Sporowite naked. with three membrane wall, zygote motile (ookinete) 

5(6) Parasite having sexual phase in mosquito and asexual cyc1e in tissue and blood cells of 
vertebrate host. distinguished by erythrocytic schizogony .................... . 
................................................................................... . Family Plasmodiidae 

6(S) Parasite having sexual phase in insects other than mosquito and asexual cyc1e in tissue cells 
of vertebrate host. erythrocytic schizogony lacking, (pigmented gametocyles in erythrocytes 
of venebrate hosts) ...................................................... Family Haemoproteidae. 

Family HAEMOGREGARINIDAE 

Genus Haemogregarina Danilewski 

1885. Ha~mogr~garina Danilewski. A,.ch. micro Allat., 24. pp. 588-598. 

Diagnosis: Oocysts with 8 or more naked sporozoites, infection of vertebrate host by bite 
of invenebrale, schizogony occurring in erythrocytes of vertebrates. 

Key to the species 

1(2) Both polar capsule and polar cap present, mature macroganletocyte sausage-shaped 

.......................................................................................... H. Iluc{eobiscells 

2( I) Polar capsules present but polar cap lacking, gametocyte typically elongate and straight, 

anlerior end more or less rounded and posterior end pointed ................ .. H. berestlleffi 

17. Haemogregarina berestneffi Castellani and Willey 

1905. Ha~mogregar;lla berestneJfi Castellani and Willey. Q.J. Microsc. Sci., 49. p. 383. 

Mal~rial examined: Seve exs., Shillong, East Khasi Hills, 16.xLI988, coII.A.K. MandaI. 

Diaglws;s : Gametocyte typically elongate and straight, anterior end more or Jess rounded 

and narrower whiJe posterior end pointed~ cytoplasm homogeneous, little granular at anterior end, 

nucleus rounded. oval or irregular in shape. situated centraJly or little below towards posterior end. 

Hosl : Rana c)'anophlyctis, Raila tigerilla; site of infection : blood. 

DistributioIJ: India: MeghaJaya (East Khasi Hills districO. Maharastra, Tamil Nadu and 

West Bengal. 

18. HaemogregarilUl nucleobiscens Shortt 

1917. Ha~lIIogr~gllrilla fluc/eobiscells Shortt. ["dia" J. Med. Res., 4. p. 402. 

Ma'~r;al ~xanli,.ed : Seve exs .• Tura, West Garo Hills. 25.xi.1988. coH. A.K. MandaI. 
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Diagnosis: Gametocyte sausage-shaped, slightly curved and lying usually with concave 

border applied to the nucleus of the host cell, nucleus rounded, oval, band-shaped, triangular or 

even irregular in outline, situated centrally containing a close network of granules and without any 

karyosome. 

Host: Bufo melnostictus; site of infection : blood. 

Distribution: India: MeghaJaya (West Garo Hills district), Delhi, Punjab and West 

Bengal.. 

Family EIMERIIDAE 

Key to the genera 

I (4) Each oocyst with two sporocysts. 

2(3) Each sporocyst with four sporozoites ............................ , ................... Genus Isospora 

3(2) Each sporocyst with eight sporozoites ................................................ Genus Dorisa 

4( I) Each oocyst with four sporocysts 

5(6) Each sporocyst with two sporozoites ................................................ Genus Einzeria. 

6(5) Each sporocyst with four sporozoites ............................................. Genus Wenyonella 

Genus Dorisa Levine 

1980. Dorisa Levine, J. Parasitol., 66, p. 11 

Diagnosis: Each oocyst with two sporocysts ano each sporocyst with 8 sporozoites, occurring 
in vertebrate hosts. 

19. Dorisa vagabundae (Mandai and Chakravarty) 

1967. Dorisiella vagablilldae Mandai and Chakravarty, Proc. :001. Soc., Calcutta. 16, p. 147. 

Material exanlined : Sev. exs., lowai, laintia Hills, 19.xi.1988, colI. A.K. MandaI. 

Diagnosis: Oocyst oval, double walled; outer wall thinner, micropyle seen in carHer stage; 
oocyst residium present; fully developed oocyst with pointed anterior and rounded posterior ends 
and with a less prominent steida body; sporozoite club-shaped, nucleus situated at rounded posterior 
end. 

Host : Delldrocitta vagabunda; site of infection : intestine. 

Distribution: India: MeghaJaya (Jaintia Hills district) and West Bengal. 
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Genus Eimeria Schneider 

187S. Eimt'ria Schneider. Arc". zool. Exp. Gen., 4. p.493. 

Diagnosis: Each oocyst with four sporocysts, each sporocyst with t~o sporozoites; merogony 
intracellular. sporogony extracellular, occurring in vertebrates. only a few in invertebrates. 

En.eria fron. fish host 

20. Eimeria notopteri Chakravarty and Kar 

1944. Eimt'ria notopteri Chakravarty and Kar. Curro Sci., 13. p.51. 

Diagnos;s : Oocyst irregular in shape, double walled; micropyle and oocystic residuum 

absent; sporocyst oval with both ends bluntly pointed; sporocystic residuum absent; sporozoite 

elongated with one pointed and other rounded ends. 

Host: Feather back, Noropterus notopterus and Chital, Notopterus chitala; site of infection: 

intestine. 

Distribution: India: Meghalaya (East Khasi Hills district) and West Bengal. 

R~mo,*s : Mandai (1976) recorded this species from both the hosts mentioned above, 

collected from Shillong market. 

En.eria from amphibian hosts 

Key 10 the species 

I (2) Oocyst spherical, measuring 9 .. 11 ).lm in dimentions ................................... . E. lam illata 

2( I ) Oocyst oval or subsphericaJ, 15-20).lm x 15-18 J.1m in dimensions ........ . E. c)'anophlyctis 

21. Eimeria cyanophlyctis Chakravarty and Kar 

1944. Eim~iria cyanop"l.vctis Chakravarty and Kar. Proc. India" Sci. congr. , p. J04. 

Material exami"ed : Sev. exs., Shillong, East Khasi Hills, 16.xLI988, coli. A.K. mandai. 

Diag"osis : Mature oocyst oval, single walled, 15-20 flm x 15-18 flm in dimensions; 

micropyle absent, oocyslic residum in the form of an irregular mass; sporocyst spindle-shaped, 

single layered. sporocystic residum scattered; sporozoite elongated with pointed anterior end. 

Hosl : Rana c)'allophl)'~tis: site of infection : intestine. 

Distributioll: India: MeghaJaya (East Khasi Hills district) and West Bengal. 
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22. Eimeria laminata Ray 

1935. Eimeria lam illata Ray, Parasitology, 27 p. 369. 

Material exanlined : Seve exs., William Nagar, East" Garo Hill, 2. xii. 1988, coIl. A.K. 

MandaI. 

Diagnosis: Oocyst spherical, measuring 8.5-11 Jlm in diameter, oocyst wall double layered, 
outer one thicker than the inner one, oocystic residum present; sporocyst spindle-shaped, pointed 
at both ends and without any knob ; sporocystic residuum present ; sporozoite elongated and 
pointed at anterior end. 

Host: Bufo melallostictus ; site of infection: intestine. 

Distribution: India: Meghalaya (East Garo Hills district) and West Bengal. 

Einleria fronl avian hosts 

Key to the species 

1 (4) Oocyst with micropyle and without any oocystic residum 

2 (3) Oocyst egg-shaped or oval, sm~oth waJ]ed with uniformly thick double waJl except at 
anterior end, mostly parasitic in domestic fowl 0 •••• 0 •••••••••••••••••••••••••••• o. Eo acervulina 

3 (2) Oocysts in two forms, oval or spherical, double waned, the outer one thinner, mostly 
parasitic in domestic pegion 0 ••••••••• 0.00 •• 0.0.00 •• 0 ••••••• 0 •• o. 0 o ••••• 0 •• 0. 0 •••••• 0 0 o. Eo labbealla 

4 (1) Oocyst without any micropyle, oocystic residum mayor may not be present 

5 (6) Sporulated oocyst ovoid or ellipsoidal with mean length more than 30 Jlm, a prominent 
'steida' body present. 0 •••••••••••••••••••••••••••••••• o. 0 0 •••• 0 ••••••••••••••• 0 ••••••••••••• E. nlllXima 

6 (5) Sporulated oocyst sub-spherical or broad-ovoid with mean "length around 20 Jlm, 'steida' 
body not present 

7 (8) Oocyst subspherical with oocystic residuum, parasitic in domestic pigeon ..... . Eo columbae 

8 (7) Oocyst broad-ovoid with one end less pointed, oocystic residuum absent, parasitic in domestic 
fowl 0.0 •• 0.0. 0 0 o •• 00 ••••• 0 0" 0 •••••• 0 •••••••••••••••••••• 0 •••••••••••••• 0 0 ••••••••••••••• 0 0 ••• E. Ilecatrix 

23. Eimeria acervulina Tyzzer 

J929. Eimeria acervulina Tyzzer, Am. J. Hyg., ~O ; 269. 

Material exanlNled : Seve exs., Umsning, Ri-Bhoi district, 23. xi. 1988, coil. A. K. MandaI. 

Diagnosis : Oocyst egg-shaped or oval, smooth walled with uniformly thick double wall 
except at anterior end where wall slightly thin, 18-20 Jlm x 14-16 Jlm in dimensions; micropyle 
present at the narrower end ; oocystic residuum absent. 
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Host: Domestic fowl, Gallus sp., site of infection: intestine. 

Distrib",;oll : India: Meghalaya (Ri-Bhoi district), Madhya Pradesh, Maharastra, Orissa, 

Tamil Nadu and Uttar Pradesh. 

24. Eimeria columbae Mitra and Das Gupta 

1937. Eimeria columbae Mitra and Das Gupta, Proc. Indian Sci. COllgr., p. 29 J. 

Male ria I examined: Seve exs., Tura, West Garo Hills, 25. xi. 1988, coli. A.K. Manda1 ; seve 
eu .• William Nagar. East Garo Hills, 2. xii. 1988, coli. A.K. MandaI. 

Diagnosis: Oocyst subspherical, double walled, outer one being thinner and membranous, 
oocyst measuring 15-17 ~m x 13-t 5 ~m in dimension ; micropyle absent and oocystic' residuum 

present. 

Host; Domestic Pigeon, CO/lInJba internledia ; site of infection : intestine. 

Distribut;Oll : India: Meghalaya (West Garo Hills and East Garo Hills districts), Orissa 
and West Bengal. 

2'5. Eimeria labbeana (Labbe) 

1896. CoccUJium pfeiffer; Labbe, A rchs. zoot. &p. Gen.. 4, p. 517. 

1928. Eimeria labbeana Pinto, C. r. Seance Soc. Bioi., 98, p. 1571. 

Material exanlined : Seve exs., William Nagar, East Garo Hills district, 2. xii. 1988, coIL 
A. K. Mandai. 

Diagnosis: Oocyst in two forms, oval or spherical, double walled, of 'which outer one 
Ihinner. micropyle present and oocystic residuum absent; sporocyst oval and sporozoite elongated 
in shape, sporocystic residuum appearing as a compact mass. 

Host: Domestic Pigeon, Columba intermedia ; site of ' infection : intestine. 

Distribution: India: Meghalaya (East Garo Hills district) and West Bengal. 

26. Eimeria maxima Tyzzer 

1929. Eimeria maxima Tyzzer. Amm. 1. Hyg .. 10, p. 269. 

MQt~rial examined: Seve exs., Jowai, Jaintia Hills, 19. xi. 1988, colI. A. K. MandaI; sev. 
as., Umsningt Ri-Bhoi district, 23. xi. 1988, coli. A. K. MandaI. 

Diagnosis: Sporulated oocysts ovoid or ellipsoidal. double wa)Jed, of which outer one 
thinner. 27-341Jm x J 6-281lm in dimensions, oocystic residuum absent, a prominent 'steida' body 

p~sent ; sporocyst ovoid, sporozoite elongated and provided with a large refractile globule on the 
broader end and small globule towards narrower end. 
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Host : Domestic fowl, Gallus sp; site of infection : intestine. 

Distribution : India : Meghalaya (Jaintia Hills and Ri-Bhoi districts), Madhya Pradesh, 
Maharastra, Orissa, Tamil Nadu and Uttar Pradesh. 

27. Eimeria necatrix Johnson 

1930. Eimeria Ilecatrix Johnson, Ore. Agric. E~7)t. St., p. 119. 

Material exal11illed : Sev. exs., Thadleskein, Jaintia Hills, 21. xi. 1988, coli. A. K. MandaI. 

Diagllosis : Oocyst broad-ovoid with one end less pointed, oocyst wall smooth and double 
contoured, 16-23 ~m x 14-16 ).lm in dimensions, micropyle absent, oocystic residuum present. 

Host: Domestic fowl, Gallus sp. ; site of infection : intestine. 

Distribution : India : Meghalaya (Jaintia Hills district). Tamil Nadu and Uttar Pradesh. 

(2) 

2 (I) 

3 (10) 

4 (9) 

5 (8) 

6 (7) 

7 (6) 

8 (5) 

9 (4) 

10 (3) 

II (12) 

12 (II) 

Eblleria fronl 111al1111Ulliall hosts 

Key to the species 

Oocysts ellipsoidal, entire surface of oocystic wall covered by about I Jlm high spine 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. E. Spil10sa 

Oocysts subspherical or ovoid to ellipsoidal, oocystic wall without any spine 

Micropyle present 

Micropyle with a polar cap present 

Polar cap crescent-shaped 

Oocyst ellipsoidal to ovoid, micropyle large and appearing as a wide gap below the 
crescent shaped polar cap, sporocyst pyramidal in shape ..................... E. intricata 

Oocyst typically ellipsoidal, crescent shaped polar cap lying above the nlicropyle with:St 
showing any gap, sporocyst elongate ovoid ....................................... E. arloingi 

Micropylar cap not crescent shaped ................................................... E. ahsata 

Prominant micropyle present at the narrower end of oocyst but with no cap over it 
................................................................................................ E·f(lurei 

Micropyle absent 

Oocyst ellipsoidal. occasionally ovoid, larger~ 17-26 Jlm x 14-29 Jlnl in dimensions, 
sporocyst broadly ovoid, parasitic in domestic pig ........................... E. neodebliecki 

Oocyst eJlipsoid. ovoidal or subsphericaJ, smaller, 14-19 Jlm x 12-15 Jlm in dimensions, 
mostly parasitic in sheep and goat ...................................................... E. pan'a 

28. Eilneria ahsata Honess 

1942. Eimeria ahsata Honess. Uni". Wyo. Agric. E .... p. Sm., 249, p. 3. 
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Mal~rial uamined : Seve exs., Shillong market, East Khasi Hills, 18. xi. 1988, colI. A. K. 

Mandai. 

Diagnosis: Oocyst ellipsoidal to ovoid, 40-45 J,lm x 22-29 f.1m in dimensions, oocystic 
residuum absent. micropyle with micropylar cap present ; sporocyst elongate ovoid, 'steida' body 

absent. sporo7nite banana-shaped. 

HOII : Domestic Goat, Capra hircus ; site of infection : intestine. 

DUlrib"';OIl : India: Meghalaya (East Khasi Hills district), Orissa, Uttar Pradesh and West 

Bengal. 

29. Eimeria arloingi (Marotel) 

1 90S. Coccidium ar/oingi Marotel, Rec. Med. Vet., 33, p. 243. 

1909. E;".~ria ar/oing; Martin. Rev. Vet. (Toulouse), 34, p. 201. 

Ma/~rial ~xamined : Sev. exs., Shillong market, East Khasi Hills, 18. xi. 1988, coil. A. K. 

Monda I. 

Diagnosis: Oocyst typically ellipsoidal, a prominent crescent shaped polar cap lying just 
above the micropyle: oocystic residuum absent; sporocyst elongate ovoid; 'steida' body absent 
or vesligeal : sporozoite elongated lying lengthwise, head to tail, within the sporocyst. 

Host: Domestic Goat, Capra hircus, site of infection : intestine. 

Distribution: India: Meghalaya (East Khasi Hills district), Andhra Pradesh, Bihar, Madhya 
Pradesh. Maharastra, Orissa, Punjab, Uttar Pradesh and West Bengal. 

30. Eimeria /aure; (Moussu and Marotel) 

1901. Coccidiunl sp. Moussu and Marotel, C. ,.. Seance Soc. Bioi .. Paris, 53, p. 1087. 

1902. Coccidium fau~i Moussu and Marotel. Archr. Parasit, 6, p. 82. 

IU()9. Eimeria faurei Martin. Rev. Vet .. Toulouse. 34. p. 201 . 
. 

Mal~rial examined: Sev. exs., Shillong market, East Khasi Hills, 18. xi. 1988, colI. A. K. 
Mandai. 

Diagnosis: Oocyst egg-shaped, 24-38 f.1m x 19-23 J..Lm in dimensions, micropyle present 
at the narrower end but no micropylar cap present; oocystic residuum absent; sporocyst ellipsoidal 
and sporozoite elongate. 

Hosl : Domestic Goat, Capra hireus : site of infection : intestine. 

Distribution : India : Meghal~ya (East Khasi Hills district), Haryana. Madhya Pradesh, 
Maharastra. Orissa, Punjab, Uttar Pradesh and West Bengal. 
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31. Eimeria intricata (Spiegel) 

1925. Eimeria intricata Spiegel. Z. Injktkankh. L1. Hygiene de Hasstiere, 28,. p. ~2. 

Material examined: Seve exs., Shillong market, East Khasi Hills, 18. xi. 1988, c<:,11. A. K. 

MandaI. 

Diagnosis: Oocyst,: eHipsoidaJ to ovoid, exocysrfc waH of oocyst very thick, micropyJe 

large and appearing as a wide gap below crescent shaped polar cap; sporocyst pyramidal and 

sporozoite elongate. 

Host : Domestic Goat, Capra hircus, site of infection : intestine. 

Distribution : India : M~ghalaya (East Khasi Hil1s district), Bihar, Madhya Pradesh, 
Maharastra, Orissa, Punjab, Uttar Pradesh and West Bengal. 

32. Eimeria neodebliecki Vetterling 

'1965. Eimeria neodebliecki Vitterling, J. Parasit, 5, p. 897. 

Material exanlined : Seve exs., Shillong market, East Khasi Hills, 18. xi. 1988, coIl. A. K. 
Mandai. 

Diagnosis : Oocyst usually ellipsoidal, occasionaHy ovoid, 17-26 Ilm x 14-19 Ilm in 
dimensions; micropyle and oocystic residuum absent, sporocyst ~roadly ovoid, 'steida body' 
present; sporozoite banana-shaped. 

Host: Domestic Pig, Sus scrota; site of infection : intestine. 

Distribution : India : Meghalaya (East Khasi Hills district), Madhya Pradesh and Uttar 
Pradesh. 

33. Eimeria parva KoJtan, Mocsy and Vajda 

1929. Eimeria par"a Kohan. Mocsy and Vaj~a, Allaror" Lapok, 52, p. 304. 

Material exanlined : Sev. exs., Shillong market, East Khasi"Hills, 18. xi. 1988, coli. A. K. 
MandaI. 

Diagnosis: Oocyst ellipsoid, ovoidal or subsphericaJ, 14-191lm x. 12-15 Jlm in dimensions; 
oocystic wall displaying a distinct double-layered contour due to presence of two darker refractile 
lines ; micropyle and polar cap absent ; sporocyst ellipsoidal, steida body present. 

Host: Domestic Goat. Capra hircus " site of infection : intestine. 

Distribution: India: Meghalaya (East Khasi Hills district), Bihar, Haryana. Madhya Pradesh, 
Maharastra, Orissa, Punjab and Uttar Pradesh. 
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34. Eimeria ,pinosa Henry 

1931. EUtwritJ spinosa Henry. Un;v. Calif. Pubis. Zool., 36, p. I 15. 

MGI~riIJI uamiMd : Seve exs., Shillong market, East Khasi Hills, 18. xi. 1988, col1. A. K. 
Mandai. 

Diagnosis: Oocyst ellipsoidal, 16-22 f.1m x 13-16 f.1m in dimensions, oocystic wall brown 
and entitely covered with '1 ~ high spines, oocyst dark coloured, steida body present. 

Host: Domestic Pig, Sus scrota: site of infection : intestine. 

Distributioll : India : MeghaJaya (East Khasi Hills district), Haryana, Madhya Pradesh, 

Orissa and West Bengal. 

35. Eimeria sp. 

Host : Domestic cow; site of infection : intestine. 

Distribution : India: Meghalaya (East Khasi Hills district). 

Renlllrics : Gulati (1926) reported the occurrence of an undetermined species of Einleria in 

the faeces of cows in Shillong. 

Genus Isospora Schneider 

1881. Isospora Schneider. Arch. Zool. Exp. Gen., 9, p. 387. 

Diagnos;s : Each oocyst with two sporocysts and each sporocyst with four sporozoites. 
usually parasitic in vertebrates. 

Four species of Isospora including one undetermined species, one each from amphibian. 
reptilian. avian and mammalian hosts have been collected/reported from this state. These arc 
discussed below host wise. 

Isospora fronl amphibian host 

36. Isospora wenyoni Ray and Das Gupta 

1935. Isospora wenyon; Ray and Das Gupta. Arch. Prolislellk., 86, p. 219. 

Malrrial examined: Seve exs., Shillong, East Khasi Hills, 16. xi. 1988, coli. A. K. MandaI. 

Diag"osis : Oocyst subcylindrical. double layered, 15-20 J,1m x 13-15 J,1m in dimensions, 
micropyle absent. oocyslic residuum present, sporocyst oval at immature stage and becoming 
naviculoid at mature stage. 

Host : Rana tigerilw; site of infection : intestine. 
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Distribution : India : Meghalaya (East Khasi HiHs district) and West Benga1. 

Isospora fronl reptilian host 

Key to the species 

1 (2) Oocyst cylindrical, 14:5-16.5 .Jlm x 6.8-8.5 Jlm, single walled" sporocyst spherical, 

sporozoite elongated ........................................................................... I. nlillll'a 

2 (1) Oocyst spherical, 25.5-27.4 Jlm in diameter, double walJed, sporocyst naviculoid, sporozoite 

bean-shaped ........................... ,. .... , .............................................. 0 ••••••• 0 •• I. ra)'; 

37. Isospora minuta Mitra and Das Gupta 

1937. Isospora mill11ta Mitra and Das Gupta, Proc. Indian Sci. Congr., p. 291. 

Diagnosis: Oocyst cylindrical, 14.5-16.5 Jlm x 6.8-8.5 Jlm in dimension; oocyst single 

walled; micropyle and oocystic residuum not seen; sporocyst spherical; sporozoites elongated, 

tapering at both ends; sporocystic residuum present as compact mass., 

Host: Naja Ilaja and Ophiophagus hannah; site of infection : intestine. 

Distribution :, India: Meghalaya (East Khasi Hills district) 'and West Bengal. 

Re111arks : Mandai (1976) recorded this species from Shillong. 

38. Isospora rayi Mandai 

1966. Isospora rayi Mandai. Sci. and Cult., 32, p. 507. 

Diagnosis: Oocyst spherical. 25.5-27.4 Jlm in diameter. oocyst wall double layered, outer 

waH thin and membranous and inner wall thick, micropyle and oocystic residuunl absent; sporocyst 

naviculoid, tapering at both ends, blackish sporocystic residuum visible as shiny globular material, 

scattering irregularly inside the sporocyst; sporozoite bean-shaped. 

Host: Garden lizard, Pt),ctoiael1l1lS sp.; site of infection : intestine. 

Distribution : India : Meghalaya (East Khasi Hills district). 

Relllarks : MandaI () 966) described this species from the faecal sanlple of the Garden 

Lizard as mentioned above collected in ShiIJong, MeghaJaya. 
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Isospora from avian hosts 

Key to the species 

73 

I (6) Oocyst double walled, both wall equally thick, sporocyst pyriform, sporozoite elongated 

2 (3) Micropyle absent, oocystic residuum present, sporocyst pyriform with a knob at tapering 
anterior end .................................................................................... I. CO"'Cle 

I 

3 (2) Both micropyle and oocystic residuum present, sporocyst pyrifonn with a steids body at its 

anterior end 

4 (5) Steida body of sporocyst in the fonn of a plug, oocyst grayish white with yellowish tinge, 
·t· . B t d T't I . parasl Ie In rowncres e I.................................................... ............ . pClrllSI 

5 (4) Steida body of sporocyst not in ,he form of plug, oocyst grayish, parasitic in Hinlalayan 
Jay .......................................................................................... I. garrtl/uscle 

6 (I) Oocyst double walled, inner wall thicker than the outer one, sporocyst ovoid to pyrifornl, 
sp«>rozoite bean shaped ..................................................................... I. lacazei 

39. Isospora corvae Ray, Shivnani, Oommen and Bhaskaran 

1952. Isospora con'oe Ray. Shivnani. Oommen and Bhaskaran, Proc. zool. Soc., Calc LI tta, 5, p. 141. 

Diagnosis: Oocyst subspherical, double walled, grayish pink in colour; micropyle absent. 
oocystic residuum present; sporocyst pyriform with a knob at the tapering anterior end, posterior 
end being rounded; sporocystic residuum present as a compact mass; sporozoite elongated with 
pointed anterior end. 

Host: Jungle Crow, Corvus macrorhYIlchlls illternledius; site of infection : Intestine. 

Distribution: India: Meghalaya (East Khasi Hills district) and Uttar Pradesh. 

Remarks : Mandai (1976) reported this species from Shillong. 

40. Isospora garrulusae Ray, Shivnani, Dommen and Bhaskaran 

1952. Isospora ge,,.,.,,/usae Ray, Shivnani. Oommen and Bhaskaran. Proc. zoo/ .. Soc., Calcutta. $, 

p. 141. 

Diagnosis: Oocyst ova) to subspherica), double walled, grayish in colour; micropyle and 
oocystic residuum present; sporocyst pear shaped with pointed anterior and rounded posterior 
ends; sporocystic residuum present as a compact mass; sporozoite elongated with pointed anterior 
and rounded posterior ends. 

Host: Himalayan Jay, Garrulus glalldarieus bispeclliaris ; site of infection : intestine. 
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Distribution : India : Meghalaya (East Khasi Hills district) and Uttar Pradesh. 

Renlarks : Mandai (1976) reported this species from Shillong. 

41. Isospora lacazei (Labbe) 

1983. Diplospora lacazii Labbe, C.r. A cad. Sci., Paris, 117, p. 407. 

1899. Isospora Lacazei Labbe, Tierreich Eille Zusammenstelhmg ulld Kennzeic/uutllg der Rezenten 

Tielformell, S~, Fried lander & Sons. Berlin. 

Material exal11;ned : Sev. exs., Shillong, East Khasi Hills, 16. xi. 1988, cotl. A. K. MandaI. 

Diagnosis: Oocyst spherical or subsphericaJ, 24-32 11m x 20-30 ~m in dimensions, oocyst 
waH double-layered of which inner one thicker; micropyle and oocyst residuum absent; sporocyst 
ovoid to pyriform with button-shaped plug at the narrow anterior end; sporozoite bean-shaped. 

Host : Passer domesticus and Pycnonotus jocosus " site of infection : intestine. 
I 

Distribution: India: Meghalaya (East Khasi Hills district) and West Bengal. 

42. Isospora parus; Ray, Shivnani, Oommen and Bhaskaran 

] 952. Isospora parusae Ray. Shivnani, Oommen and Bhaskaran, Proc. zool. Soc., Calcutta, 5, p. 
141. 

1976. Isospora parus; emend MandaI, Rec. 1.001. Surv. India, 70, p. 63. 

Diagnosis: Oocyst oval to subsphericaJ, double wal1ed, grayish-white with yellowish tinge; 
micropyle present, oocystic residuum in the form of one or two granules: sporocyst pyriform, 
tapering at anterior end with a steida body in the form of a plug; sporocystic residuum pres~nt 
in the form of globular mass ; sporozoites elongated with tapering anterior end. 

Host: Browncrested Tit, Parus dichrurus (Hodgson) : site of infection : intestine. 

Distribution : India : Meghalaya (East Khasi Hills district) and Uttar Pradesh. 

Renlarks : Mandal (1976) reported this species from Shillong. 

Isospora from mammal 

43. Isospora sp. 

Host: Domestic cow ; site of infection : intestine. 

Distribution : India : Meghalaya (East Khasi Hills district). 

Renlarks : Cooper and Gulati (1926) reported this undetermined species of Isospora from 
the faecal sample of domestic cow in Shil1ong. 
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Genus Wenyone/ill Hoare 

1933. W~nyon~IIQ Hoare, Parasitology, 25. p. 359. 
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Diagnosis: Each oocyst with four sporocysts and each sporocyst with four sporozoites. 

Two .species of Wellyonella have been reported so far from Meghalaya and both of them 
were recovered from avian hosts. 

Key to the species 

I (2) Oocyst subspherical or ovoid, double layered, both layer equally thick, sporozoite ovoid, 
parasitic in Common Quail ........................................... ~ . . . . . . . . . . . . . . . . . . . . .. W. bahli 

2 (I) Oocyst spherical or ovoid, double layered, inner layer thin and outer layer comparatively 
thick. sporozoite club-shaped, parasitic in Wagtail .............................. W. mackinnoll i 

44. Wenyonella bahli Misra 

1944. Wt'nyonella balrU Misra. Proc. natn. Inst. Sci. India, 10, p. 203. 

Diagnosis : Oocyst subspherical or ovoid, double layered, both layers equally thick ; 
micropyle and oocystic residuum absent ; sporocyst egg··shaped without any knob ; sporocystic 
residuum absent; sporozoite ovoid. 

Distribut;oll : India: Meghalaya (East Khasi Hills district) and Uttar Pradesh. 

Remarks: Mandai (1916) reported this species from Shillong. 

Host : Common Quail, Coturnix communis " site of infection : intestine. 

45. Wenyonella mackinnoni Misra 

1947. Wenyonello mackinnoni Misra. Proc. IndialJ Acad. Sci .. 2S (B). p. 75. 

Diagnosis: Oocyst spherical or ovoid, double layered, outer layer thin and colourless and 
inner layer comparatively thick and brownish; micropyle and oocystic residuum absent; sporozoite 
club-shaped. 

Host: Wagtail, Motacilla alba,. site of infection : intestine. 

Distribution : India : Meghalaya (East Khasi Hills district) and Uttar Pradesh. 

R~nlQrks : Mandai (1916) recorded this species from Shillong. 

Family PLASMODIIDAE 
Genus Plasmodium Marchiafava and Cel1i 

1885. Plasmodium Marchiafava and Celli. Rif. Med., Naples, No. 214. p. 737. 

Diagllosis : Trophozoitcs ring-shaped. amoeboid in erythrocytes, schizonts (merogony) in 
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erythrocytes and also in various other tissues depending on the species; hemozoin pigment visible 
with the light microscope usua11y formed, vectors mosquitoes or phlebotomin flies, parasitic in 
mammals, birds and reptiles. 

Three species of Plaslnodiul11 as discussed below are known to occur in this state as 
mentioned in the introductory part of the present communication. 

Key to the species 

1 (2) Full grown schizonts rounded, nearly filling erythrocytes, merozoites typically arranged in 
circle, schizogony in 72 hours ....... ~ ................................................. P. nUllariae 

2 (1) FuB grown schizonts irregular in form, filJing half to two-third the erythrocyte and irreguJarJy 
arranged, schizogony in about 48 hours 

3 (4) Gametocytes crescent shaped, infected erythrocytes normal or atrophied ..... . P. JaiciparUI11 

4 (3) Gametocytes rounded or oval, infected erythrocytes hypertrophied ............... P. vivax 

46. Plasmodium fakiparum (Welch) 

J897. HaematozoOIl /alciparum Welch. SYSI. Pracl. Med" 1. p. 17. 

1966. Plasmodium /alciparum (Welch) : Gamham, Malarial Parasites and other Haemosporidia, 

Blackwell Scientific Publications, Oxford, p. 357. 

Diagnosis: 'Ring' form relatively small, often two or more in each infecting red cell, with 
double dots of chromatin, some appareritly on edge (acoele forms), usually with crescentric 
gametocytes, macrogametocyte 12-14 fJ.m long ; trophozoite compact, rarely seen in peripheral 
bJood; mature schizont irregular in form, 8-32 merozoites irregularly arranged filling half to two­
third the erythrocyte, with early ~Iumping of coarse dark pigments ; rarely occur in peripheral 
circulation ; host erythrocyte not hypertrophied but accompanied by reddish clefts known as 
Maurer's cleft. 

Host: Man, H0l110 sapiens; site of infection: blood, liver, kidney, spleen, bone-marow, 
brain, etc. 

Distribution : India : Meghalaya (East Gargo Hills district) ; in almost all parts of India 
(Knowles, Senior White and Das Gupta, 1930 ; Bhatia, 1938). 

Rel11arks : This species of PlaSl110diu111 causes Malignant tertian malaria and appears 
significantly fatal to human race over most parts of Africa and elsewhere in the tropics (Garnhan1, 
1966). 

47. Plaslnodiuln malariae (Grassi and Felleti) 

1892. Haemamoeba malariae Grassi and Felleti. Aui Acad. Zioenia Sci. /lal. Catania, Memoir. 5, 
p. 10. 

1900. PlasmodiulIl lIla/ariae Luhe. ZbJ. Bakl., 27, p. 460. 



DAS ~t. 0/.: ProtoZJJQ 77 

Diagnosis: 'Ring' form about one-third diameter of erythrocyte. one in each infecting red 
cell ; trophozoite compact, often band-like, schizont rounded, 7 ~m in diameter, nearly filling the 
erythrocyte, 6-12 merozoites typically aranged in circle, schizogony in 72 hours; gametocyte 
round or ovoid, 9 Jim in diameter with brown black pigments; host erythrocyte not hypertrophied. 

Host: Man, Homo sapiens, Chimpanzee in West Africa (Garnham, 1966) ; site of infection: 
blood, liver, kidney, etc. 

Distribution: India: Meghalaya (East Garo Hills district), almost all over India (Knowles, 
Senior White and Das Gupta, 1930 ; Bhatia, 1938). 

RellJlJrks : This species causes Quartan malaria in man. It is less common than P. vivax and 
not very pathogenic although its chronic infection may lead to a lethal kidney condition. 

48. Plasmodium vivax (Grassi and Feletti) 

1892. Haema~ba V;VClt Grassi and Feletti. Alii Acad. Zioell;a Sci. IUlt. Catania, Memoir. 5, p. 10. 

1900. Plasmodium v;vax Luhe. Zhl. Bakl., 27, p. 460. 

DiagIJos;s: Relatively large 'ring' forms, about ~ne-third diameter of erythrocyte, round or 
oval, usually one in each infecting red cell; a round chromatin dot in thin part of ring; trophozoite 
amoeboid : schizout irregular, filling half to two-third the erythrocyte ; schizogony usually at 
interval of 48 hours; 12-24 merozoites in irregular grape-like cluster, with small pigment granules 
usually collected in a single mass ; gametocyte large, round or ovoid, 10 flm in diameter ; host 
erythrocyte hypertrophied, stippled with red dots known as Schiffner's dots, all erythrocytic stages 
occurring in peripheral blood. 

Host: Man, Homo sapiens: site of infection: blood, liver, kidney etc. 

Distribution : India : Meghalaya (East Garo Hills district), almost in all parts of India 
(Knowles, Senior White and Das Gupta, 1930 ; Bhatia, 1938). 

Remarks: This is the most wide spread human malarial parasites and causes Benign tertian 
malaria in man. 

Family HAEMOPROTEIDAE 

Genus Haemoproteus Kruse 

1980. Haemoproteus Kruse. Arch. Pal/lOl. Allat., 120, p. 541. 

Diagnosis: Trophozoite in erythrocytes; merogony (schizogony) in endothelial cells or 
blood vessels, especially in lungs and in erythrocytes, hemozoin pigments visible with light 
microscope formed; vectors hippoboscid flies (Culicoides or Chrysops), parasitic in birds, reptiles 
and amphibia. 

Key to the speciej' 

I (2) Parasite causing marked displacement of host cell nucleus, (mean number of pigment 

granules 17. macrogametocytes 14.4 flm x 3.6 J.1m in dimensions and 53.5 Jlm2 in area) 
............................................................ : ................................. H. ol)'zivorae 
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2 (I) Parasite not causing marked displacement of host cell nucleus 

3 (4) Mean number of pigment granules more than twenty, (mean number of such granul~s 33, 
parasitic in Columbae) ................................................................. . H. colunlbae 

4 (3) Mean number of P!gment granules fifteen 

5 (6) Parastic in Dicruridae, macrogametocyte 12.6 J,lm x 2.5 J,lm in dimensions and 36 Jlm2 in 
area ............................................................................................. H. dicruri 

6 (5) Parastic in ~ooteropidae, macrogametocyte 15.8 J.lm x 3 J.lm in dimensions and 50.5 J,lm2 
in area .................................................................................... H. zosteropis 

49. Haemoproteus columbae Kruse 

J 890. Haemoproteus columebae Kruse, Arch. Pathol. Anat., 120, p. 359. 

Material examined: Seve exs., Shillong, East Khasi Hills, 16.xi. 1988, colI. A. K. MandaI; 

seve exs., William Nagar, East Garo Hills, 2.xii. 1988, coIl. A. K. MandaI. 

Diagnosis: Macrogametocyte halteridial, inner and polar margin amoeboid, outer margin 

entire, occupying about 60 per cent of the host cel1 - parastic complex; pigment yel1owish-black, 

discrete, round, scattered, 30 granules per parasite in average; nucleus round-oval, median to 

submedian, host cell relatively unchanged, host cell nucleus atrophied 25.8 per cent in ·area. 

Host : Columba Livia; site of infection : blood. 

Distribution: India: MeghaJaya (East Khasi Hills and East Garo Hins districts), Delhi, 

Maharastra and West Bengal. 

50. Haemoproteus dicruri de Mello 

1935. Haemoproteus dicruri de Mello, Pl'oc. Indian A cad. Sci., 2B, p. 469. 

Material examined: Seve exs., Shillong, East Khasi Hills, ] 6. xi. ] 988, coIl. A. K. MandaI. 

Diagnosis : Macrogametocyte halteridial, margins entire, occupying about 60 per cent of 
the host cell - parasite complex, nucleus submedian, round oval ;pigments yellowish brown, ] 5 
granules in average; host cell hypertrophied by 19.2 per cent in area, host cell nucleus atrophied 
3.4 per cent in area. 

Host : Dicrurus adsbnilis; site of infection : blood. 

Distribution : India : MeghaJaya (East Khasi HilJs district), Goa, Jammu and Kashmir, 
Orissa and West Bengal. 
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5 I. Humoprot,us oryzivorae Anschutz 

1909. Hannoprol~us ory<ivora~ Anschutz, antra/hi. Bakterio/. Parasitkelld. In/ektionskr. Hyg. I. 

Orig ... 51 ; p. 654. 

Mal,rial umnined: Sev. exs., ShilJong, East Khasi Hills, 16. xi. 1988, coli. A. K. MandaI. 

Diognos;s : Macrogametocyte halteridial, rarely broadly sausage-shaped, margins entire 
occupying about 70 per cent of the host cell-parasite complex; nucleus round, ovoid or broadly 
triangular, median to subterminal. usually located at the outer margin of the parasite, occupying 
about 9 per cent of the area of the macrogametocyte; pigment granules sma)), ovoid. yellow to 
dark-yellow brown, scattered, ) 2 granules in average~ host cell hypertrophid in area by 34.6 per 
cent and host cell nucleus atrophied 10.4 per cent in area and markedlly displaced to periphery. 

Host : Copsychus saularis; site of infection : blood. 

Distribution: India: Meghalaya (East Khasi Hills district), Andhra Pradesh. Goa, Orissa 
and West Bengal. 

52. Haemoproteus l.osteropis Chakravarty and Kar 

1909. Hae,"oprol~lu zosteropis Chakravarty and Kar, Proc. Indian A cad. Sci., 22B, p. 63. 

Material exan,ilJed : Sev. exs., Shillong, East Khasi Hills, 16. xi. 1988, coil. A. K. MandaI. 

Diagllosis : Macrogametocyte halteridiaJ, margins entire, occupying 66 per cent of the host 
cen-parasite complex. nucleus ovoid, median to submedian, pigments usually scattered, occasionally 
clumping in various parts of the cytoplasm, 15 granules in average;host cell hypertrophied by J 2 
per cent in area and host cell nucleus slightly atrophied (2 per cent) in area. 

Host: Zosterops pa/pebrosa; site of infection : blood. 

Distribution: India: Meghalaya (East Khasi Hills district), and West Bengal. 

Order 

Family 

PIROPLASMIDA 

BABESllDAE 

DilJgnos;s : Pyrifonn, round or oval, arranged in pairs, schizogony occurring in erythrocytes 
of vertebrates; ticks acting as vector. 

Genus : Babesia Starcovici 

1893. Babesia Slarcovici. antra/hI. Bakterial. Parasitenkd. IIl/ektionstr. Abt .. 1, p. 14. 

Diagnosis: Apical complex reduced to a polar ring, rhoptries and subpel1icular microtubules; 
filaments not present on parasitized erythrocytes. 
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53. Babesia mota'Si Wenyon 

1926. Babesia motas; Wenyon, Protozoology, 2 Bailliere, Tindal and Cox, London, p. 1006. 

Material exanlined : Sev. exs., Shillong, East Khasi Hills, 16. xi. 1988, coli. A. K. Manda1. 

Diagnosis: Parasites mostly pyriform, occasionally round or irregular, 2.5 f..lm x 1.2-3 J.Lm, 
occurring singly or in pairs and the pairs always lying at an acute angle at their narrower ends; 

chromatin often appeared as double; host cell hypertrophied. 

Host : Sheep, Ovis sp.; site of infection : blood. 

Distribution : India : Meghalaya (East Khasi Hills district), and West Bengal. 

Phylum 

Class 

Order 

Family 

CILIOPHORA 

KINETOFRAGMINOPHOREA 

TRICHOSTOMATIDA 

BALANTIDAE 

Diagnosis: Vestibulum ant~riorly located, cytostome located at the base of vestibulum; 
somatic ciliation uniform, parasite in invertebrate 'and vertebrate hosts. 

Genus Balantidium Claparede and Lachmann 

J 858. Balantidium Claparede and Lachmann, Eludes sur les· ilifusoires et des rhizopodes, Geneve, 
p.247 

Diagnosis: Body oval, ellipsoid to subcylindrical, uniformly ciliated; peristome starting at 
or near anterior end, cytopharynx not weJJ developed, contractile vacuole and cytopyge terminal. 

Key to the species 

) (2) Body elongated, egg-shaped, peristome not reaching the middle of the body, macronucleus 
kidney shaped .............................................................................. B. helenae 

2 (I) Body round or broadly oval, peristome slit-Hke and reaching below the middle of the body, 
macronucleus elongated .. e ••••••••••• e •••••••••••••••• e. e ••••••••••••••••••••••••••••• B. rotundunl 

54. Balantidium helenae Bezzenberger 

J 904. Balantidium helellae Bezzenberger, A rell. Protistellk., 3 ; p. 151. 

Material exanlil1ed : 2 exs., WilHam Nagar, East Garo HiHs, 26.iii. ) 991, coB. A. K. Das. 

Diagnosis: Body ovoid, anterior end narrower than the posterior, ] 10-) 45 11m x 46-54 11m; 
peristome not reaching up to the middle of the body, macronucleus kidney shaped, nlicronuc1eus 
rounded. lying at the notch of macronucleus, contractile vacuole usually singJe. 



DAS e,. aL: ProlOUJ(J 

Host: RantJ cyanophlyclis. Rana tigerina; site of ' infection : intestine and rectunl. 

Distribution : India : Meghalaya (East Garo Hills district) and West Bengal. 

55. Balantidium rotundum Bezzenberger 

1904. Balantidium rolundum Bezzenberger. Arch. Prot;stenk., 3 ; p. 153. 
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Material uamined : 3 exs., William Nagar, East Garo HiUs, 26.iii. 1991, col1. A. K. Das. 

Diagnosis : Body round or completely egg-shaped, strongly compressed dorsoventral1y, 
with a marked buldging on the ventral surface, 60 fJ.m x 45 fJ.m; peristome slit-like, anteriorly 
located, extending along the right margin, a little in front of the middle, mcronucleus oval or 
slightly kidney-shaped, macronucleus distinct and located at the notch lying on the middle or at 
one end of macronucleus; contractile vacuole single. 

Host: Rana t;ger;na; site of infection: intestine. 

Distribution : India : Meghalaya (East Garo Hills district) and West Bengal. 

Class 

Order 

POLYHYMENOPHOREA 

HETEROTRICHIDA 

Key to the !anJi!ies 

J (2) Body ovoid to slightly renifonn, plump, suJker on ventral side lacking ....................... . 
.................................................................................... Fanlily Nyctotheridae 

2 (I) Body plump-ovoid to ellipsoida), occasionally tailed, sucker typically present on concave 
side of the body ............................................................... Family Sicuophoridae 

Family NYCTOTHERIDAE 

Key to the genera 

I (2) Body generally less flat, micronucleus most often located above macronucleus, commensal 
of both invertebrates and vertebrates .......................................... Genus Nyctotherus 

2 (I) Body ovoid. pyriform or reniform, left margin convex, right. margin more or Jess flat, 
micronucleus always below macronucleus, com mensa] of anurans ...... Genus N),ctotheroides 

Genus Nyctotherus Leidy 

1849. Nyctotherus Leidy. Proc. A cad. Nat. Sci .• Philadelphia, 4, p. 233. 

Diagnosis: As in the key to the genera. 

56. Nyctotherus ovalis Leidy 

1949. N.vctotherus ova/is Leidy. Proc. A cad. Nat. Sci .• Philadelphia. 4 ; p. 233 
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Material exanlined : 3 exs., Tura, West Garo HiBs, 19.iii. 199], coIl. A. K. Das; 2 exs., 

William Nagar, East Garo Hills, 26.iii. 1991, coli. A. K. Das. 

Diagnosis: Body broadly oval, 100-270 11m in length, divisible into two parts by caryophore 
diaphragm, out of which anterior part sma11er and transparent and, posterior part larger and alveolar; 
infranuc1ear portion possessing large aJveoJe and numerous inclusions; macronucleus egg-shaped, 
curved; cytopharynx slightly bent and reaching up to the middle; contraCtile vacuole single and 

subterminal. 

Host: Periplaneta americana; site of infection : mid gut and hind gut. 

Distribution: India: Meghalaya (West Garo Hills and East Garo Hills districts), Punjab, 
Goa and West Bengal. 

Genus Nyctotheroides Grasse 

] 928. Nyctotheroides Grasse, Ann. Protistol., 1, p. 55-68. 

Diagnosis: As in the key to the genera. 

57. NyctotIJeroides cordiformis (Ehrenberg) 

l838. Bursaria cordi/ormis Ehrenberg, Die /1l/lISiOnSllzierchen als Vollkolnmelle Organismen, 

Leipzig. p. 328. 

) 867. Nyctotherus cordiformis Stein. Del' Organism us der Infusionsthiere Ilach eigellell Forsc/lUngell 

ill Systematischer Reibenfolge Bearbeitel. II. p. 338-344. 

1928. Nyctotlzeroides cordiformis Grasse. Ann. Parasitol., 1, p. 55-68. 

Material exanlifled : 1 exs., Tura, West Garo Hills, 19.iii. 1991, coIl. A. K. Das; 2 exs., 
William Nagar, East Garo Hills, 26.iii. 1991, coli. A. K. Das. 

Diagnosis: Body reniform, somewhat pointed anteriorly, 95-200 11m in length; cytopharynx 
broadly curved, reaching beyond the middle of the body; macronucleus kidney-shaped, micronucleus 
located below macronucleus and centrally attached to it. 

Host : Bufo 111elanostictus; site of infection : intestine and cloaca. 

Distribution : India : Meghalaya (West Garo and East Garo Hills districts) Goa, 
Karnatak,Rajasthan and West Bengal. 

Family SICUOPHORIDAE. 

Genus Sicuophora de Puytorac and Grain 

1969. SicuopllOra de Puytorac and Grain, Protistologica.4, ]968 p.405-4]4. 

Diagnosis: Body ovoid, highly complex along inferior surface, provided with polysaccharide 
skeJetaJ armature, commensal in annurans. 
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58. Sicuophortl maeropharyngea (Bezzenberger) 

1904. NyclOlMrul macropharyngeul Bezzenberger, Arch. Protistellk .. 3, p. J 38. 

1973. Sicuophora macropharyngea Albert, J. Proto:.ool .. 20, pp. 51-57. 
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Material examined: 2 exs., William Nagar, East Garo Hills, 26. iii. 1991, coIl. A. K. Das. 

Diagnosis : Body oval, posterior part of the body distinctly thicker than the anterior part 
; 12()"130 ~m in length, at anterior end a thinner portion appearing to project like a frill, cytopharynx 
large. funnel shaped, posterior portion of which forming a coil in two to two and a half spiral 
turns; macronucleus of diverse shape (pentagonal, oval or cone-shaped), micronucleus single and 
placed over macronucleus ; macronucleus two to three, located near posterior end. 

Host: RaIla tigerilla : site of infection : cloaca. 

Distribution: India: Meghalaya (East Garo Hills district), Maharastra, Karnataka, Rajasthan 
and West Bengal. 

1. 

2. 

3. 

4. 

5. 

SYMBIOTIC PROTOZOA 

SYSTEMATIC LIST 

Phylum SARCOMASTIGOPHORA 

Subphylum MASTIGOPHORA 

Class ZOOMASTIGOPHOREA 

Order OXYMONADIDA 

Family PYRSONYMPHIDAE 

Genus Dinenympha Leidy 

D. axilis Koidzumi Reticuliternles assanlellsis 

D. leidy Koidzumi R. assamens;s 

D. nobilis Koidzumi R. assanlensis 

D. parva Koidzumi R. assanlells;s 

D. rugosa Koidzumi R. assanlellsis 

Genus Pyrsonympha Leidy 

6. P. grandis Koidzumi R. assamens;s 

7. P. modesta Koidzumi R. aSSanlellS;S 

Order HYPERMASTIGIDA 

Family SPIROTRICHONYMPHIDAE 
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Genus Holomastigotes Grassi 

8. H. indica sp. nov. R. assamensis 

Genus Spirotrichonympha Grassi and Foa 

9. S. poneri (Koidzumi) R. assall1ellsis 

FAMILY TERANYMPHIDAE 

Genus Teranympha Koidzumi 

J O. T. I1lirabilis Koidzumi 

FAMILY 

R. assalnensis 

TRICHONYMPHIDAE 

Genus Trichonympha Leidy 

II. T. agilis Leidy 

12. T. nleghalayensis sp. nov. 

R. assamellsis 

R. assalnensis 

TAXONOMIC ACCOUNT 

Phylum 

Class 

Order 

Family 

SARCOMASTIGOPHORA 

ZOOMASTIGOPHOREA 

OXYMONADIDA 

PYRSON YMPHIDAE 

Diagnosis: Large or small forms ; axostyle of variable thickness running longitudinally 
down the body ; four to eight flagellar cords starting from the anterior tip of the body running 

spiralJy backward and becoming free fl~ge])a at posterior end. 

Key to the species 

I (2) Body slender, club-shaped or lanceolate, sometimes spirally twisted. end of axostyle fixed 
at posterior tip of the body or indistinct except at anterior end ............ Genus Dinell)'111.pha 

2 ()) Body pyriform, club-shaped,.spindlc-shaped or screw-Hke, spira1Jy twisted, axostyle hanging 

in the endoplasm and its posterior ~nd is free from the body wall ...... Genus Pyrsoll),l1lpha 

Gent" [Jillenympha Leidy 

1877. Dinellympha Leidy, Proc. Anul. Nat. Sci. Phila .. 29, p. 149. 

Diagnosis : As in the key to the genus. 

Key to the species 

I (6) Body surface almost smooth 

2 (3) Body long and slender, tapering gradually at extremities, axostyle thick but becoming 
slightly thinner towards posterior end ................................................... D. exilis 
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3 (2) Body slender or club-shaped. anterior portion of the body bend back, axostyle indistinct 

4 (S) Body club-shaped, gradually thickenned towards posterior end. anterior portion usually 
turned back assuming commonly the shape of a hook ................................. D. nobilis 

S (4) Body slender. anterior portion usually bend back and rest of the p~rtion of the body 
8plJC8ring almost straight .................................................................. D. paIVa 

6 ( I ) Body surface ridged 

7 (8) Body slender. flat and ribbon-like, tapering more abrupt1y at posterior end, course of flagellar 
cords markedly wavy, free ends of flagellar cords not very long ............... D. rugosa 

8 (7) Body lanceolate and fairly thick at posterior portion, course of flagellar cords straight, free 
ends of flagellar cords conspicuously long, almost half the length of the body 
................................................................................................... D. leid)'i 

J. Dinenympha exilis Koidzumi 

1921. Dinenymplw e.,"i/is Koidzumi. Parasit%g.v. 13, p. 291. 

Ma/~rial uam;n~d : Sev. exs., Dawki, Jaintia Hills, 18. xi. 1988, coIl. D: N. Tiwari. 

Diagnosis : Body large, slender and gradually tapering at extremities, 50-110 Jlm x 4-10 
JlI11 in dimensions; number of complete spiral turns two or two and a half; body surface almost 
smooth: axostyle distinct and thick, but becoming thinner towards posterior end of the body; 
nucleus oval, situated at anterior extremity. 

Host : R~/iculi'ernles assanJensis : location : gut. 

Distributioll : India: Meghalaya (Jaintia Hills district) ; first record from India. 

2. Dinenympha leidyi Koidzumi 

1921. D;n~n.vmIJIItl I~;dyi Koidzumi. Parasitology. 13. p. 292. 

Material exan,ined : 4 exs., Tura, West Garo Hills, 22. xi. 1988, coIl. D. N. Tiwari. 

Diagllosis : Body lanceolate and fairly thick at posterior portion, dimensions 22-65 J.1m x 
8-18 J1m ; body surface distinctly ridged ; these ridges arranged. regularly ; axostyle indistinct ; 
free ends of flagellar cords conspicuousLY long, almost half the length of the body. 

Host : Rf!ticulitemres assanrensis : location : gut. 

Distribution : India : MeghaJaya (West Garo HiBs district) ; first record from India. 

3. Dinenympha nobilis Koidzumi 

1921. D;n~n.vmphn leidyi Koidzumi. Parasitology. 13, p. 292. 
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Material exalllined : 6 exs., Dawki, laintia Hills, 18. xi. 1988, coil. D. N. Tiwari. 

Diagnosis : Body club-shaped, gradually thickened towards posterior end, dimensions 30-
50 11m x 5- ) 5 11m ; anterior portion of the body usually turned back assuming comnl0nly the shape 
of a hook; axostyle indistinct; body surface smooth; nucleus round, located towards anterior end. 

Host : Reticuliternles assanlens;s ; location : gut. 

Distribution : India : Meghalaya (Jaintia HiBs district) ; first report from India. 

4. Dillenympha parva Koidzumi 

1921. DinenympllCl pal11a Koidzumi, Parasitology, 13, p. 294. 

Material eX{lIllined : Sev. exs., Balat, West Khasi Hills, 11. xi. 1988, col1. D. N. Tiwari. 

Diag,~osis : Body slender, anterior portion curved or bend back, rest of the body appearing 
almost straight, dimensions 18-44 11m x 4-6 11m ; body surface almost smooth ;. axostyle slender 
and indistinct ; nucleus spherical and located at anterior extremity. 

Host : Reticutitennes assanlellsis " location : gut. 

Distribution : India: Meghalaya (West Khasi Hills district) ; first record from India. 

5. DinenYlnpha rugosa Koidzumi 

1921. Dinenympha rugosa Koidzumi. Parasitology, 13, p. 292. 

Material e.ranlined : 4 exs., Nongpoh, Ri-Bhoi district, 6. xi. 1988, coil. D. N. Tiwari. 

Diagnosis: Body long, slender but flat and ribbon 1ike. tapering more abruptly at posterior 
end; dinlensions 40-100 11m x 5-10 11m ; body surface distinctly ridged; course of llageJlar cords 
markedly wavy ; nucleus round and located at anterior end of the body. 

Host: Reticulitennes assanlellsis " location : gut. 

Distrihutio/l : India : Meghalaya (Ri-Bhoi district) ; first record fronl India. 

Renlarks : In D. rugosa flagel1ar cords are markedly wavy in their course where as in its 
other congeners these cords run straight towards posterior end of the body. 

Genus Prysonympha"'Leidy 

J 877. Pyrsollymplw Leidy, Pro!.'. A cad. Nat. Sci. Phi/a., 29, p. 148. 

Diagnosis : As in the key to this genus. 

Key to the species 

I (2) Body pear-shaped, often conspicuously twisted resenlhJing a screw. axostyJe slender 
........... " ................................................................................... P. 1110{/esfa 
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2 (I) Body club-shaped, not twisted as above. axostyle comparatively thick ......... P. grandis 

6. Pyrsonympha grandis Koidzumi 

1921. Pyrson.vmpha grandis Koidzumi, Parasitology. 13 : p. 281. 

MQt~rial ~xamined : 3 exs., Balat, West Khasi Hills. II. xi. 1988, coil. D. N. Tiwari. 

DiGgllos;s : Body club-shaped, slightly curved with pointed anterior and round posterior 
ends; dimensions 67.2-83.2 J.1m x 19-22 J.1m ; axostyle thick, well developed and hanging free 
in the endoplasm ; nucleus ovoidal and situated at anterior end of the body. 

Host : Reticulitern.es assan,ens;s : location : gut. 

Distributioll : India: Meghalaya (West Khasi Hills district); new record fronl India. 

7. Pyrsonympha modesta Koidzumi 

1921. Pynonymp"ll modesto Koidzumi, Parasitology. 13, p. 289. 

Material exan,illed : 4 exs., Cherrapunjee, East Khasi Hills, 8. xi. 1988, coIl. D. N. Tiwari. 

Diagnosis: Body pear shaped with slightly pointed anterior and oval posterior ends; body 

often conspicuously twisted resembling a screw; dimensions 40.7-59.3 J.1m x 24-37 flnl ; axostyle 
more slender than that of the preceeding species and always single, hanging freely in the 
endoplasm ; nucleus round and located at anterior end of the body. 

Host : Reticuliternles assanlensis : location : gut. 

Distribution : India : Meghalaya (East Khasi Hills district) ~ new record from India. 

Order HYPERMASTIGIDA 

Key to the /an,ilies 

I (2) Body regularly ridged transversely, giving its segmented appearance, each ridge provided 
with single row of flagella ................................................ Family Teranymphidae 

2 (1) Body not ridged as above 

3 (4) Spiral flagellar hands arising from a common point near anterior end of the body, 
axostyles may he separate or joining to form closely adhering bundle 
........................................................................... Family Spirotrichonymphidae 

4 (3) Spiral fllagelar hands ~l' ahove lacking. axoslyles absent, posterior portion of the hody not 
flagellated .................................................................. Family Trichonytnphidae 
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Family SPIROTRICHONYMPHIDAE 

Key to the genera 

J (2) Body spindle shaped, nucleus located very c10se to rostrum, being'embedded in a mass of 
dense cytoplasm, which is not conical ................................. Genus H%nlastigotes 

2 (1) Body elongate, pyriform, nucleus considerably away from rostrum and appearing to be 

suspended in a mass of dense conical shaped cytoplasm whose base ind.istinct 
.............................................................................. Genus Spirotric/l0n)'nlpha 

Genus Hoiomastigotes Grassi 

Diagnosis: Body spindle shaped, a few spiral flagellar bands arisin.g from a common point 
near anterior end of the body and reaching up to posterior end ; flagella arising f~om the bands 
lining up c10sely in rows and forming fasciculi after reaching the surface of the body ; nucleus 

located very. close to the rostrum, embedding in a mass of dense protoplasm. 

Rel11arks : Koidzumi (1921) noted the characteristic features of the genus Holonzastigotes 
Grassi as follows : body spindle shaped, its surface spirally ridged and flagella arising in the 

groove behind the ridge. He (op. cit.) placed this genus under the family Holomastigotidae. This 
classification was followed by many subsequent Protozoologists including Kudo (1966). While 
dealing with the taxonomic features of Holomastigotes he (op. cit.), however, did not mention the 
occurrence of any spiral ridge on its body surface. This genus is at present treated as illcertae sedis 
(Yamin, 1979) may be due to its ambiguously stated taxonomic features. 

From the careful and critical examination of the present species of Holol11astigotes it is 
quite evident that this genus belongs to the family Spirotrichonymphidae. Because, it possesses 
few spiral bands (4 pairs or 8) arising from a common point near anterior end of the body and 

nucleus anchored to rostrum by a nuclear sleeve. (see Cle~eland and Dey, 1958). It needs mention 
here that the present material of Ho[onlastigotes does not possess any spiral ridge on the body 
surface and flagella arise from flagellar bands which encircle the body spirally from anterior to 
posteror end. 

8. Hoiomastigotes indica sp. nov. 

(PI. 8, fig. 2) 

Diagnosis : Body more or less spindle shaped with rounded posterior end, measuring 
43.2-65.5 (51.7).J.lm in body Itngth and 12.8-25.6 (20.4) J.lm in maximum width; anterior end 
with we]} 11larked rostrunl ; tlageUar bands 8 in number, arising from a conlmon point near anterior 
end of the body; these bands spiralling slightly in rostrunl but markedly in body portion reaching 
up to the posterior end of the body; flagella arising from bands lining up c10sely in rows, reachig 
the surface of the body and forming fasciculi; nucleus oval, 3.6-9.6 (7.7) J.lm in length and 3.0-
6.2 (5.8) J.ltn in width, situated very close to the rostrum and embedded in a mass of dense 
protoplasm ~ endoplsm containing small fragments of ingested wooden particles. 
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T)'p~ nllll~rial : Holol),pe : 1 ex., on slide (Reg. No. PI. 3027), Nongpoh, Ri-Bhoi district, 
Meghalaya. India. 6. xi. 1988, coli. D. N. Tiwari. 

Parat),pf!s : 5 exs. on one slide (Reg. No. Pt. 3028) ; other data as for the holotype. 

Typ~ host : Reticulitermes assanlensis ; location : gut. 

Remarks: Five species of Holomast;gotes, namely, H. crassunl, H. elol1gafll II I, H. 11f~tliJ1{/l1i. 

H. nIDgnum and H. rose; as well as one undetermined species of this genus have been described 
so far from the globe. All these species excepting H. elongatunl were recovered from the gut of 
tennites belonging to the genus Allacanthotern,es. On the other hand, H. elollgatunl was first 
described from the termite. Hodotern.es by Grassi (1982) and subsequently from two termite 
genera. AlltlCallthotem,es and Reticuliternles by Grassi (] 9] 7) and Koidzumi (1921) respecti vely . 

The present species of H%nUlstigotes distinctly differs from al1 the earlier described 
congeners in body shape and dimensions and in having prominent rostrum. However, H. Inagllum 
resembles the present species to some extent in body shape only. But, its posterior portion of the 
body is drawn out and rostral part is quite different from the present species. Moreover, f!. 
magnun. has been recorded from 4 species of Allacallthoternles belonging to the family 
Hodotennitidae while the present one has been found in the gut of an endemic Indian species of 
tennite. Ret;culilermes assan.ensis belonging to the family Reticulitermitidae. 

It is wonh mentioning that H. e/ollgatun,. the only species of Holonlastigotes recovered so 
far (rom the termite genus, Reticulitemles differs considerably from H. indica sp. nov., in having 
fusifonn or lanceolate body (vs. spindle shaped body with rounded posterior end in the present 
species). smaller dimensions, i.e .. 15-45 Jl.m x 10-]5 Jl.m (liS. 43.2-65.5 J..lm x 12.X-2S.6 Jllll in the 
present species) and dintinct ridges found on the body surface (vs. body surfm:\.' without any ridge 
in the present species) 

Genus Spirotrichonympha Grassi and Foa 

1911. Spirotriclwnympha Grassi and Foa. Rend. R. Acad.Lincei (5). 20 : 727. 

D;gnos;s : Body elongate, pyriform, flagella deeply embedded in cytoplasm in anterior 
region arising from flagellar bands, mass of dense cytoplasm conkal and its base indistinct. 

9. Spirotriclionympha porteri- (Koidzumi) 

1917. S,Jironym/Jha porteri Koidzumi, Alln. Rep. Insl. Sci. GOl'I. FOl1llosa, 6 : 93. 

1921. M;crosp;ro~.\'mpha porler; Koidzumi. Paras;tology. 13 : 268. 

Material exanli"ed: 10 exs., Dawki, West Khasi Hills, ) 8. xi. 1988, coli. D. N. Tiwari. 

Diag"osis : Anterior end of the body cone-shaped and posterior end roun~ with finger-like 
prolongation; dimensions 14.4-35.2, (23.4) Jl.m x 11.2-27.2 (17) tJ.m ; number of spi~al flagellar 
hand 6-8. hinder portion of the body free from any flagella; nucleus oval, situated at about anterior 
third of the body ; nucleus not suspended freely but connected with anterior tip of body by means 
of rostral tube of uniform thickness. 
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Host : Reticulitermes assanlensis ; location : gut. 

Distribution : India: MeghaJaya (West Khasi HiIJs district) ; new record frool India. 

Relllarks : Fronl Reticulitennes Koidzumi (1921) recorded some specitnens of S. porter;, 
having rounded body and without any finger-like projection at posterior end. Such forms are not 

observed in the present material. 

Family TERANYMPHIDAE 

Genus Teranympha Koidzulni 

1917. Ter(mymplUl Koidzumi ; AIlIl. Rep. III st. Sci. Govt. F0I7110S(l, 6 : 93. 

Diagnosis: Large, elongate, body ridged regularly and transversely, presenting a metmneric 

appearance, each ridge provided with a single row of flagella; nucleus single, vesicular, enclosed 

in nuclear sac, fixed to the body waIJ and base of head, lying on the first apparent segnlent of the 

body. 

10. Teranympha mirabilis Koidzumi 

1917. Teranymplza mirabilis Koidzumi, Ann. Rep. Inst. Sci. Formosa, 6: 93. 

Material exal1lined : 6 exs., Cherrapunjee, East Khasi Hills, 8. xi. 1988, colI. D. N. Tiwari. 

Diagnosis: Body wider at anterior and gradually tapering towards posterior end. dinlensions 

150-233 Jlm x 21.6-70 flm, body ridged regularly and transversely. number of ridges varying fr01TI 

18-30 and sometimes even more; sl)ape and location of nucleus as in the genus. 

Host : Reticuliterl11eS assal11ensis ; location : gut. 

Distribution : India : Meghalaya (East Khasi Hills district) ; new record from India. 

Family TRICHONYMPHIDAE 

Genus Trichonympha Leidy 

1877. Trichonymp/ta Leidy. Proc. Acad. Nat. Sci. Pltil., 29 : 147. 

Diagnosis: Relatively large, hody subdivided into three regions-rostrunl, flagella hearing 

region behind rostrum and nontlagellatcd posterior regioll II~l~clla arising at the posterior limit 

of flagellated region longest, extending beyond the posterior end of the body; parabasaJ apparatus 

composed of nunlerous cords in endoplasm of posterior region. 
\ 

K l'Y 10 the species. 

1 (2) Body lnore or less oval or spindk ~hapcd with widest portion ti'om anterior to middle of 

the body ....................................................................................... T. agilis 

2 (1) Body with truncated posterior end, widest portion being in the posterior part of the body, 

usually possessing a notch near anterior one-third of the body ......... T. 111eghalayensis 
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II. Trichonympha agilis Leidy 

1877. Trichon.vmpha agilis Leidy. Proc. A cad. Nat. Sci. Phil., 29 : 147. 

Mat~r;al uan,ined : 2 exs., Ba1at, West Khasi Hills, 11. xi. 1988, coli. D. N. Tiwari. 

Diagnosis: Body more or less spindle-shaped or oval, measuring 40-110 (75) flm in length 
and 20-46 (31) J,Lm in width; flagellated region occupying about one-third the length of the body, 
parabasal apparatus basket like comprising numerous slender separate cords, these ~ords usually 
meeting just behind the nucleus and occasiona1ly beyond the nucleus; nucleus spheroidal or 
ellipsoidal. situated near or just beyond .IJlC posterior end of the flagellated' zone of the body. 

Host : R~ticulitem.es assan.ellsis .. location : gut. 

Distribution : India : Mcghalaya (West Khasi Hills district) : new record from India. 

12. Trichonympha meghalayensis sp. nov. 

(PI. 9) 

Diagllosis : Body morc or less elongated with truncall'" ", 1,1l.'rior end, usually possessing 
a notch just behind the flagellated zone of the body ; mCa~lIl ~~ 1- I-lR.7 (133.8) fltTI in length 
and 29.6-59.2 (45.2) flm in width, maximum width being ncar till' p",tcrior end of the body; body 
divisible into three distinct zones, viz., rostrum. flagellated zone and non flagc))ated zone; tlage)]a 
on the rostrum of uniform length excepting just posterior to the cap where few shorter flagella 
present: posterior to the rostrum flagella increase in length and those arising at the posterior linlit 
of the flagellated region longest, extending beyond the posterior en9 of the body ; flagellated zone 
occupying less than one-third the length of the body; parabasal apparatus distinct, forming a bow)­
shaped structure within which nucleus located; parabasal cords separate and numerous, extending 
up to or above nucleus ; nucleus ovoidal, measuring 8.1-14.8 (1.2.6) flm in length and 7.2-) 2.9 
(9.2) ~m in width. situated near the posterior end of the flagellated zone; endoplasm containing 
small fragments of ingested wooden particles. 

Type nraterial .. Holotype : 1 ex., on slide (Reg. No. Pt. 2129), WilHam Nagar, East Garo 
Hills district. Meghalaya. India, 28. xi. 1988, coil. D. N. Tiwari. 

Paratypes : ~ exs., on one slide (Reg. No. PI. 2130), other data as for the holotype. 

Type hosl : Rel;culiternJes assame1ls;s ; location : gut. 

R~n,arks : The present species in having characteristic features, namely ,(i) elongated body 
usually with a notch just behind the flagellated zone of the body and (ii) bowl-shaped parabasal 
apparatus holding the nucleus achieves a separate identity from all other described species of 
Trichonynlpha. However. it resembles T. agilis to some extent in the structure of parabasal 
apparatus arid in having numerous separate parabasal cords reaching upto the nucleus. But, T. 
n,~ghalaye"s;s sp. nov. differs from T. agilis by its characteristic shape and larger dimensions 
(133.8 ~m )( 45.2 flm in average vs 82.3 flm x 34.2 flm in average in T. agilis) and in flagellated 
10 non-flagellated zone ratio (average 0.32 : ) vs 0.64 : 1 in T. agilis). 
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Mention is to be made here that T. agilis has been recovered from the gut of all the spec'ies 

of Reticuliternles studied so far for their symbiotes including the present termite species, R. 

assamensis. The average dimention of T. agilis collected from Meghalaya is 75 Ilm x 31 Ilm ~s 
mentioned earlier. 

GENERAL REMARKS ON DISTRIBUTION 

The district-wise distribution of each protozoan species reported from Meghalaya has already 
been stated during its respective tax.onomic treatment. In Table 1 and Map 2 number of species 
of freeliving, parasitic and symbiotic protozoa recorded so far from each of seven districts of this 

state is presented for quick perusal. 

Table-I. District-wise distribution of Protozoan species in Meghalaya. 

Name of district 

West Garo Hills 

East Oaro Hills 

South Garo Hills 

East Khasi Hills 

West Khasi Hills 

laintia Hills 

Ri-Bhoi 

No. of species of Protozoa 

Freeliving 

42 

13 

13 

41 

7 

8 

6 

Parasitic 

14 

15 

40 

5 

3 

Symbiotic 

2 

4 

2 

2 

Total 

57 

30 

13 

82 

11 

15 

11 

From the table it is quite evident that maximum number of protozoan species is reported 
from East Khasi Hills district followed by West Garo Hills and East Garo Hills districts. After 

analysing the distribution list of all the species given in the taxonomic account it is revealed that 
only two species, viz., Centropyxis ecornis and Trillema lineare have been collected from all the 
districts of this state. Interestingly, both are freelving rhizopods. The first one was collected from 
freshwater while the second one from ground and rock moss. The list of cosmopolitan species of 
Meghalaya will be certainly long if more intensive survey of Protozoa in this state is done in 
future. 

The symbiotic Protozoa has been recovered from a single termite host species, namely, 
Reticulitennes assamensis. Incidentally, this host species has .never been studied for their symbiotes 
earlier. In all 12 species of flagellates were collected from its gut, out of which two species are 
new to science and the remaining ten constitute new records from Indian subcontinent. 

Another aspect needs mention here. Two species of parasitic Protozoa, viz., Lankesteria 
nlackiei and PlasmodiunJ semnopitheci were reported from erstwhile Assam (see Bhatia, 1938), 



DAS ~t. aL: Protozoa 93 

the exact collecting localities of which are not indicated. The first one was recovered from the 
pupa and adull of (he sand fly Phlebotonlus argelltipes and the second one from the blood of 
MlllltopitheclU ellltllus in 'Assam' and Presbytes pileatus in the Zoological Garden, London but 
brought from 'Assam' (Bhatia, op. cit.). These two species are excluded from the present taxonomic 
list and taxonomic treatment of parasitic protozoa of Meghalaya for obvious reason. 

SUMMARY 

A consolidated taxonomic account of an the freeliving, parasitic and syrnbiotic Protozoa 
reported and collected so far from Meghalaya has been presented. This includes ) 28 species 
belonging to 3 phyla. 9 classes. 21 orders. 46 families and 57 genera. Among these 58 sp~cies are 
fn-:eliving, S8 Parasitic and 12 symbiotic. 

Two species of symbiotic protozoa, viz., Holonlastigotes indica sp. nov. and Trichol1ynlpha 
n.eghaloyilJsis sp. nov. are new to science, 22 species (12 frccliving and 10 symbiotic) constitute 
new records from India and 91 species (46 freeliving and 45 parasitic) .are reported for the first 

lime from MeghaJaya. 

The termite hosl species. ReticuJitermes assal11ensis is studied for the first tinle in the gJohc 

for their symbiotic protozoa. 
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Fig\. I-JJ Showing .1\'ruCfUre and sculpture of tests of different rhizopods 

Fig. \. uJqu(!reusia spiralis (Ehrenberg); Fig. 2. Diffiugia a\'ellalla Penard; Fig. 3. DijJlugia /ob().\'/olll({ 

Leidy: Fig. 4. DijJlllgialilllOplliia (Penard); Fig. 5.Difflugia globu/oJ(l Dujardjn~ Fig. 6. D~rflLlgi(/ 

(lc1I11Iiflala Ehrenberg: Fig. 7. DifJlilgja fJyri[on,ds Per(y~ Fig. 8. Eugf),l'lw (leunt/wp/wni 

(EhrenbeTg)~ Fig. 9. CClltrolJyxis spillosa (Cash and Hopkinson); Fig. 10. Cellfropyxis aClllell/(I 

(Ehrenberg)~ Fig. II. Eugl.\1J/l(1 lubercli/ata Dujardin; Fig. 12, Trillema ellcllelys (Ehrenherg): 

Fig. f 3. A.I'C~"(l discoides Ehrenberg 
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Plate 2 

Figs. 1-5 Showing external ciliary structures of Ciliophora 

Figs. 1.4. ElIp/OfS sp. (hyportrich ciliate): Fig. 2. Cydic/ium Spa (scuticociliate); Fig. 3. f..)JiSfy/is Spa 

(peritrich ciliate); Fig. 5. Didiniul1l Spa (gymnostome) 



DAS ~,. al.: Protozoa 

,2. 

: ... " 

:., ' .. 
t5 16· :: 

Plate 3 

13 t4 
_-" ..... ..bo , 

.. \ .. -~~-bc 
; . .. , \ 

.:. .. : " 
:: .. :. : 

Figs. I-H. Showing diversjfied shape of nucleus jn freeJivjng ciliates 
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I. Di/I'l'tll.f sp. : 2. Vorticella sp. ; 3. Sl'athidilll1l sp. ; 4. DitiiniuI11 sp. : 5. Paranleciul11 

sp.; 6. Euplotes sp. ; 7. Urotriclw sp. : 8. Spirosto11luI11 sp. 

Figs. 9-10. Showing infmciliature in Eup/ofes sp. (a hypotrich ciliate) by silver impregnation method 
after Chatton-Lwoff. 9. Ventral view: 10. Dorsal view 

Fi~s. 1'-Ut Showing oral areas in postulated phylogenetic sequence (after Corliss) 

(at-atrium: bc-buccaJ cavity: no-buccal overture; ci---cirrus ; cp-cyto-pharynx ; cl­

cytostome : cvp--conlractile vacuole pore: rna-macronucleus: mi-micronucleus ; pm­
paroral membrane: prb--prcbuccal area: sb-sensory bristle; ve-vestibulum) 
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PlaIt' -I 
Figs. 1--4. Showing general structures of parasitic flagellates helonging to the g~nera Trypallosoma 

(fig. I), Giardia (figs. 2A, B), MOllocercol1lona.\· (fig. 3), Trichomonas (fig. 4). 
(AX-Axostyle; AF-Anterior tlagellum ; BL-Blepharoplast ; C-Costa ; CR-Chromatic 
ring ; CY -Cytostome ; FF-Free flagellum ; FL-Flagellum ; KL-KfnetoplaSl ; NU­
Nucleus ; PB-Parabasal body ; PE-Pelta ; PF-Parabasal filament ; TF-Trailing 
flagellum; UM-Undulating .membrane) 
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h~,o '-10. Showing general structures and life cyde stages 01 some gregarines parasitising invertehrak 

hosts. 
I. An aseplate gregarine of earthworms ; 2. Septate gregarine of coccinellid beetle : 
.1 Septate gregarine of psocopteran insect; 4-10. Life cycle stages of a cephaline gregarine. 
Grt'garina bi/obosa from coleopteran insect (4. young trophozoite attached to the host gut 
epithelium; 5. fully grown trophozoite; 6. sporadin; 7. sporadins in syzygy: 8. a freshly 
formed gametocyst with two equal sized gametocytes; 9. a mature gametocysts with three 
sporoducts: 19. a barrel shaped spore showing linearly arranged sporozoites. 
(EP-Epimerile ; PR-Protomerite : DE-Deutomerite) 
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ISOSPORA OOCYST 
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L eucocl/ozoon It' 

4 PLASMODIUM IN ERYTHROCYTES 

Plate 6 
Figs. 1-4. Showing general structures and life cycle stages of some genera of EmerinQ and HaemO!l1)oril1o 

1. General structures of sporulated oocyst of Eimeria ~ 2. Sporulated oocyst of Isosporll (A. 
Isospora revo/ta; B. Isospora felis). ~ 3. General shape of a microgametocyte of 
Le{/cocytozooll" 4. A-D. Some life cycle ~ges of Plasmodium in blood (A-Ring stage 
~ B. Growing schizont; C. Segmenter; D. Macrogametocyte) 
(lOW-Inner layer of oocyst wall ; M-Micropyle ~ Me-Micropylar cap ~ OOW-outer 
layer of oocyst wall ; OR-Oocyst residuum ; PG-Polar granule ~ S-Sporozoite ; SB~ 
Steida body; SN-Sporozoite nucleus; SP-Sporocyst : SR-Sporocyst residuum) 
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PI£lI(~ 7 
1-3, Showing shape and morphological structures of three species of cndocommcnsal heterotrichid 

ciliates inhabiting the gut of cockroach (fig, I) and, toad and frog (figs. 2. 3) 
I. Nyclolhrrus o.'oJis Leidy; 2, Nyctotheroides cordiformis (Ehrenberg)' 3. SicuopllOra 

macropharyngeus (Bezzenberger) 
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Fig. I. 
Fig. 2. 

State Fauna Series 4 : F{/J/lltl (~l Megha/aya 
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Plate 8 
Showing general structure of a hypermastigid flagellate. Trichol1ymplw sp. 
/-I%lll<lsligoles indica sp. nov. 
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Map. J. Shuwing cullecling lOCC1liltcs of prolozoa in ~kghaJaya 

2S 

I. Tura : 2. Rongram ; 3. William Nagar; 4. Rongrengri ; 5. Bojengdoba : -6. Ransak Bazar ; 7. Bagmara ; X. Nongstoin ~ 9. Bulat; J O. Shillong 

II. Cherrapunjee ; 12. Mawsmai : 13. Jowai ; 14. T~adJeskejn ; 15. Dawki ; 16. Nongpoh ; 17. Umsning. 
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Map. 2. Showing district-wise distribution of freeliving, parasitic and symbiotic protu/oa (in number of specie",) in \1eghalaya, 
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\ LIp. 3. Showing group-wise distribution of parasitic protozoa. ri:. tlagcllmes. opalinids, apicomplexa and ciljalc~ in numoer of species in Meghalaya. 
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Map. -1-. Showing genus-wise distrihution of Ilagdlak' symhiolcs in calli Jistrict of \ kghalaya. 
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