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In the course of investigations on parasitic incidence in Indian fresh 
and bra.ckish-water food fishes, 15 species, with a new genus of Myxos­
poridians, were observed. These are described below. A check list of the 
myxosporidia and other parasitic protozoa so far described from Indian 
fishes is also given including those recorded by Southwell (1915), Southwell 
and Prashad (1918), Halwani .(1930), Ray (1933), Setna and Bana 
(1935), deMello and Vales (1'936), Chakravarty (1939, 1943), Ganapati 
(1941), Setna (1942) and Chakravarty and Basu (1948). 

The fishes were obtained from various ponds and from market samples. 
Occasional collections made from the river Hoogly and Chilka la.ke were 
also examined. The parasites were studied fresh and with the vital 
stains Methylene Blue (0-5 per cent.) and Neutral Red (0·5 per cent.). 
For permanent preparations smears were fixed with Bouin's fluid (aquous), 
methyl alcohol, or by heating sUghtly over the spirit lamp. They 
were stained with De1afield's haematoxylin and eosine, or Heidenhain's 
iron-alum haematoxylin.. Satisfactory results were generally obtained. 
Five per cent. potassium hydroxide solution was used to extrude the polar 
filament. 

The following table shows the incidence of infection- found during the 
investigations. 

Host. 

1. Barbua 6araM 
(Ham.). 

2. Barb1l4 
(Ham.). 

tieto 

TABLE I. 

Number Number Parasite_ 
examined. infected. 

3 3 M yxobolU8 
branchhialis 
ap. nov. 

15 1 MyxobolUil barb'. 
sp. nov. 

lPublished with the permission of the Chief Research Offioer. 
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Habitat. 

Gills. 

Skin. 

1 



64: 

HOlt. 

3. Oi"1&'1I(I mrigala 
(fingerlings). 
(Ham.). 

" 

4. 0,,,11,;''114 reba 
(Ham.). 

•• If 

6. CAelo , .. Ia 
(Bam.). 

6. LaJJ~ ealba.u 
(Ham ). 

,. Lafu CtJlcari/", 
(BL). 

I. Opkice:pkaJ,us 
,acha (B&1D.). 
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TABLE I-contd. 

Number Number Pa.raaite. 
examined. infeoted. Habitat. 

100 

100 

190 

40 

50 

14 

8 

40 OAloromyzum Gall bladder. 
mrigalae, sp. 
nov. 

50 Myzobol'U8 indi. Musoles, skin, 
etam, spa DOV. Liver. 

67 MlI~ tj)Aeri· So ales. 
cum, Spa nov. 

I TWohaneU'UI Skin on the he ad. 
mrigalae, sp. 
nov. 

12 O~m a.u bladder. 
mrigaIGe, sp. 
nov. 

1 T1telo1at,m,eU."" MulO1es. 
ga"'lletk1UJ Spa 
nov. 

1 TMJo1atmdlu Sca1ee. 
calbasui sp. 
nov. 

6 Henneguya lale&i, Gills and mouth 
sp. nov. oamy. 

3 Unicauda O1'hi. Gills. 
cepkali Spa nov. 

9. OdcmMnnblyopua (Ham.) 50 
rubicuMUS. 

15 N eole_taegUga Gills. 
tetraratliata 

10. 8Irongylura 2 
atrongyZura (v. Hass). 

11. Thtrapon. jarbutJ 
(Forsk.). 

12. XemnCodon 
camilli (Ham.). 

4 

1 

gen. d. spa DOT. 

2 K 'IU1,oa chilkaen'is Muscles. 
spa nov. 

1 S~erom1Jxa Gall bladder. 
IMrGpOni, sp. 
nov. 

1 OAlorOmllxu11l sp. 
nov. " 

OhloroJDYmm mrigalae. Spa nov. 
During the months of September and October 1950 the gall bladder 

of Cirrkina reba and O. mrigala obtained from the Research Station 'tank 
No.2 were found to be infeoted with a new species of OhZoromy3;'U~4I 
The size ofinfeoted specimens of O. reba observed ranged from ~ to 8 ems. 
and those of O. mrigala from 5 to 7 cms. The scales and the muscles of 
these fishes also carried a heavy infection of MyzoboZus spherio'Um Bp. nov. 
and M. indicum Spa nov. respectively (See pages 68 and 69). The guts of 
the infected fishes, whioh were comparatively weak and emaciated, were 
found to be empty. 
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Trophozoite.-The young trophoaoite (6-3(1. in diameter) is circular 
and has a few refringent granules in its endoplasm. The ectoplasm is 
hyaline and the endoplasm. is vacuolated. The trophozoite moves with 
the help of the blunt pseudopodia. The matul'6 trophozoite (19-8.23." in 
diameter) is more or les3 globular in shape and has 8·12 spores in vari· 
ous stages of development. 

The spore.-It is spherical with thin and smooth shell valves. The 
Bl1tural line is distinct and slightly curved. The four polaJ: oapsules 
which are spherical, are equal in size and each opens out by a small duct. 
In the front view all the capsules are not seen in the same plane, but one 
of them is slightly below the other three. The sporoplasm fills .. rly 
half of the extra-capsular cavity. There is only one sporoplasm nucleus 
which is situated in the centre of the spore. 

Measurements of the 8por~_-Dja.meter 9-10lL- Diameter of the 
polar capsule 2·7 -3-6lL' 

Okloromyxum sp. The gall bladder of one specimen of Xenentodon 
cancila (11'9 ems. long) obtained from the Belghuria fish farm polld • 0 ' 
on 4th October 1950 carried a mild infection of Okloromyxu,'m sp. UQ­
fortunately permanent preparations could not be ma.de, but the observa­
tions made on the fresh spores are as follows. The spore is spherical, 
7·2 lL in diameter, the shell being smooth and the sutural line slightly 
raised. The polar capsules are spherical and 2-7(1. in diameter. 

Remarks.-There are at present, including the above two additions, " 
species of ckloromyxum besides the two species O. diploxys (Gurley) 
and ckloromyxum sp. Awerinzew (listed by Kudo in 1933). The last two 
species do not appear to deserve recognition because 0_ diploxys has 
two polar capsules situated at two poles (which is not a generic character 
for ohloromyx·um) and is recorded ftom an insect, while the spOre of 
Ohloromyxum sp. Awarinzew ha,s not been described so far. 

Meglitsch (1937) recorded Ohloromyxum sp. from the gall bladders of 
A ploainotus grunniens, H elioperca i'Mi8Of and I ctiobus babalua.' III 1947 
he listed the species of Ohloromy'JiurJf, as follows to supplement bY earlier 
list of Kudo (1933)_ 

80. o. sp. Heglitsoh 1931 1 
~Not o. op'UJcWi uar o. tiontp'tni. 

51. Q. Spa MegUtseh, 1937 J 
31. O. gibboaum Herriok. 1941. 
&1. C. 01la.tWi Meglitfth, 1942% O. ap. M'slitsoh 1997_ 
M. 0_ t1u¥m1l8oni UegUtsoh 1942==0. ap. Meglitaoh 1937. 

It is not olea.r on what basis he retained the two species numbered 50 
&Dd 51, as no description of Ohloromyzum species was given by him in 
1937 In the ,absence of any de3Cription, these two speoies oan Dot be 
Teooped. 

For facilitating the future work these 49 speaies of OltloMI'Itpt/,fI& al'tl 

divided into the following four group3 based on the oharaoters of the shell 
ftlves. It may be stated that due to non·availability of literature 
detailed information oould not be gathered for eleven of thue species ud 
hence they could not be grouped. 
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o. protei 

O. aubium 

.0. -misgurni 

O. trijugum 

O. 8alvelini 

·O.opladeU 

O. cgprini 

O.leydig;' 

O. pri8tiofJlor. 

o. caudatum 

(1. jluttiatile 

O. levigatum 

Records oj tke Indian Museum. 

GROUP I. 

SHELL striated without posterior cilia. 

O. truttae 

O. thymalU 

O·fujitai 

O. catoBtomi 

O. giganteum 

O. sphaericum 

0.8phyrnae 

GROUP II. 

O. cri8tatum 

O.koi 

O. granulo8am 

O. warcli 

O. Q'l.U1J1,riforme. 

O. parariluri 

SHELL STRIATED WITH POSTERIOR OILIA.. 

o. ovatum O. oviforme 

O. 8cyliorhinum 

GROUP III. 

Sma L SMOOTH WITH POSTERIOR CILIA. 

O. magnum 

GROUP IV. 

SHELl, SMOOTH WITHOUT POSTERIOR CILIA. 

O. mucronatum O. chitosens. 

O. mrigalae Ohloromyxum ap. 

[VOL. 10. 

Spec~es about which no information could be obtained are:-
C • ill certum , o. ep. ofZandt, O. bora, O.legeri, O. sp. of Touraine, O. oncorrhynchi, O. IGnaki 

O. barbi, O. esocinum and O. rutili. 

Thus it will be seen that Ohloromyxum mrigalae sp. nov. and Ohloro­
myxum sp. belong to-the group IV, but they differ from all the desoribed 
species in the shape and size of the spores. In O. chitosenese Fujita 
(1923) the polar capsules _are unequal, in O. leJ)igatum Jameson (1.931)" the 
spore is somewhat oval and the polar capsules are long and narrow while 
in O. mucronatum .Gurley (1893) the spore is sub-globular and mucronate 
anteriorly. In O. fluviatile Thelohan, the spore is spherical with a well 
marked ridge, and the polar capsule is slightly pyriform. In O. mrigalae 
ap. nov. and Ohloromyxum sp. described here the spores are smooth. The 
polar capsules ar.e ~pherical and the sutural ridges are absent. O. mrigalas 
and Ohloromyxum sp. differ in the size of the spores. The other speoies 
of Chloromyxum described from India is O. amphipnoui Ray, 1933 from 
·the gall bladder of Amphipnous cuchia and Heteropne'Ustes jossilis. The 
'spore ofthifl species is circular in front view and ovoidal in side view. The 
shell valve is thin and striated and the dimensions as given :by Ch~~av~rty 
ate, length and breadth S'24-10'31L ; polar capsule 4·1-5·2X3·1-4p.. 
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Kudoa chilkaensis, sp. nov. 

On 11th May 1951 two specimens of Strongylura strongylura (36-5 and 
42·0 ems. in length) were obtained from Chilka lake at Balugaon. On 
examination these fishe3 were found to be infected with small cysts 
(O·6 .. 0·Sm.m. in diameter). These cysts were attached to musoles and the 
peritoneum in the oesophageal region. They were referable to a, new 
species of myxosporida viz., K uaoa okilkaensis sp. nov. 

The smear preparations only showed the mature spores and not the 
vegetative forms. 

The spore.-In the front view the posterior region of the spore is 
convex and the anterior end is attenuated. The lateral sides of the anterior 
half are slightly straight. In the anterior view the spore is rectangular in 
shape with rounded ends. The shell valves are four in number and are 
thin and smooth. On fixation they get distorted very easily. The 
Butural line is indistinct and in some spores does not seem to be complete 
in the anterior view. The nuclei of the shell valva cells are round and 
situated at the four corners. The four polar capsules are long, pyriform 
and convergent. Their anterior ends slightly project out of the shell 
valve as seen in K. funituli (Hahn). The polar capsules are str~.ight 
as in K. funduli and not curved as in the K. clupeidae (Hahn). The 
nucleus of the polar c,apsule cell is situated at the posterior margin of t;he 
polar capsule. The sporoplasm is granular and fills most of the extra. 
capsular cavity. Only one nucleus is seen situated in the centre of the 
sporoplasm. 

Measurements of the spore.-Length, 5·5fl.; breadth 7 ·2tJ.; thickness 
5·SlL ; polar oapsule 3·5 X 1·0-1·5tJ. ~ length of the polar filament IO·OtJ.. 

Remarks.-This species resembles K. clupeidae in the size of the· spore 
but, the polar capsules are of different sizes in the two species. In the 
shape of the spore it resembles K. funduli but in the latter spe~ies· the 
spore is more oval as compared to that of K. ckilkaensis. Meglitsch 
(1948) has listed the points of difference between K. Juniluli and K. 
clupeidae. The present form differs from both of them in the points 
listed above. 

Meglitsch (1947) created the new genus Kudoa for those forms of 
Chloromyxidae which are histozoic and with the spores quadrate or 
stellate in shape in the anterior view. He transferred eight species of 
Ohloromyzum to the new genus K udoa.· The present species is the ninth 
one and the first to be described from India. The other species are described 
from North and South America, South Africa,. Australia and Europe. 

Mrxobolus branchialis, sp. nov. 
(pl.I, figs. 6-7.) 

Three specimens of Barbus sarana (11-3 .. 14·8 ems. in length) bought 
from the local market on 10th November, 1949 had small white cysts 
on their gill filaments, which were brought to my notice by Mr. A David 

. of this Station. On examination, the cysts were found ,to contain a new 
species of Myxobolus described here as Myxobolus branchialis s~. nov. 
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The trophozoite.-It is oiroular and contains only one spore. The 
protoplasm is hely granular and is surxounded by a thin layer of ecto­
plasm. 

Tke ''p<we.--It is nlO~ or less ova.l in front view and fusiform in aide 
Tie~. The shell \T&lve~ are smooth, symmetrical and moderately thick. 
Th. sutural ridge is prominent. The two polar .capsules are convergeui, 
unequal, and oval in shape with the anterior end slightly pointed. The 
polar filaments are also unequal. The nucleus of polar capsule cell. is 
oval and is situa.ted near the posterior end of the polar capsule. The 
sporoplasm fills most of the extra capsular cavity and has one nucleus 
in the centre. The iodinophilous vacuole is oval and posterolateral in 
position. 

Measurements of the 8.fJore.-Length, 6-4-7(.L; breadth, 4·5-5tJ.; thick­
De8S, 3·2-4:·0~; polar capsule, 3·5 X 1·5 .... and 1·5 X 1·0('; length of the 
PQlar nlament, 24·0-27 ·2t-L, and 12·0-14·5~, iodinophiloUB 'Vacuole 1-7 X 
"2·Sp,. 

~e of the cyst 0-27 -o·4:5m.m. Diameter of the trophozoite 13~5fJ.'. 

Remarks.-This species resembles M. inaequalis, M. musculi, M. 
atlreat'Ks, M. mrigaZi and M. calbasui in having unequal polar capsules 
and. the absence of the inter capsular ridge, but it differs from them in ~he 
dimensio.n8 an.d shape of the spore and the relative size of the plo&r 
capsules. 

Myxobolus indicum, sp. nov. 

(pI.!, age. 8-9.) 

The musoles, liver and the intestinal wall of over 50 per cent_ of speci­
meDS of Oi,,.kiM 'IIIlrig"Ut, obtained from the Research Station tank number 
i in &ptember, 1950 were found to be heavily infected with small cysts 
(O .. 5-0-Tmmlt in diruneter) of a species of Myxobolus. At first this was 
ideAtified as M. Mlbasui Chakravarty (1939) but detailed examination 
MOWed. it to be a ditierent species of Myxobolus and is described here as 
M. indicum sp. nov_ 

TheBe fishes were also heavily infected on the under side of their scales 
with Myf«Jbolus sphaericum sp_ nov. (see page 69). 

The smears of the cysts showed only the mature spores &uggestmg that 
the i-meeti()l'} "'as fairly ad'Vanced. The spore is oval in front view &lld 
hmticular in side view. The shell val",es are moderately thick, sym.metDcal 
and smooth. The polar capsules are unequal and divergent. The l~er 
one is pyriform and the smaller one is more or less spherical. The 
posterior ends of the polar capsules are at differ levels and not at the 
same level as in M. calbasui_ The sporoplasm is granular and fills most 
of the extra capsular space. One sporoplasm nucleus is present in the 
'OeJltre of the spore. The iodinophilous vacuole varies from round to oval 
ita ahape &Dd is :situated near the posterior end. 

Measurements oj "":e $prYre.-Length, 9·'5-10-8f:L; breadth, 7-D-8ejfJ. 
throkne:ss .• 0·5 .... ~ polar capsules, '2-1 -S·S X 1-81L and 1·8 X 1-0" ; diMnetter 
of the lodinophilo'llS vacuole 2·5p._ 
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Remarks.-The other species of 1Il,zobolUl described from the muscles 
of mrigala is M. calbasui. Inspite of the same host and the habitat the 
two speoies differ in the shape and size of the spore and the polar capsules. 
The Ulterior end is pointed in M. coJb(lJlvi but is round in M. itiGicum. 
The shell is thicker in M. oalbasui as oompared to the present species. 
This apea r~sembles M. mrigala,e Ohakravarty (1939) in the size of the 
spore but the triangular thickenings on the sutural ridge in M. ~ 
are absent in M. ifUlicum. 

IlJUbolus aphericum. ap. DOT. 

(pI. I, figs. 10-11.) 

The inner side of the scales of over 65 per cent of the speeimeDS or 
OirrniM mriga,la obt~ined from the Research Station tank number 2 
in September 1950 were heavily infected with the cysts of a new species 
of Myzobolus described here as M. sphericum sp. nov. The size of the 
inf~ted fish ranged between 4·8-8·7 CID.S. The largest munber of cysts 
present on a 1ish (5-4 ems.) was sixty. The infected scales were miaetl 
along their posterior margin and in some cases the scales had fallen 0 •• 

The infection was all over the body but absent on the head. The infected 
seales were thinner and devoid of chromatophores but not perforated like 
scales of O. mrigala infected with M. mrigalae as reported by Chakra­
varty (1939). Only mature spores were presen.t in the cysts. 

The Bpore.-It is oval in front view and lenticular in side view. The 
anterior end is wider than the posterior end, unlike in many other species 
wheN the greatest width is in the·middle of the spore. The shell valves 

. are moderately thick, smooth and symmetrical. The Slltara.l ridge is 
prominent and has four thickenings ala.ag its posterior margin but the 
sutural line is not clear. The polar capsules are spheri~ eqaal .and 
convergent. They open outside by small ducts. A small triangular 
intercapsular ridge is present betweea. the openings of the two capsules. 
The nucleus of the polar capsule cell is small, elliptical a~d is situated near 
the posterior end of the capsule. The iodinophtlous vacuole is prominent 
and oval in shape. The sporoplasm is granular. The sporoplasm nucleus 
is situated anterior to the vacuole. 

Measurem,ents ojthe spore.-Length, 9-9·51J.; breadth, 7·2fL ; thiaknass 
5·0-5-5(.£; polar capsule 2·S-3·6fL in diameter; iodinophilous vacuole 
2·0-2·7 (.L in diat:neter. 

Remarks.-In the shape of the spore this species resembles M. elon­
gatus Fujita (1924) but the two species clitmr·jn the size of tbB apoms, 
shape of the polar capsules as also the habjtate. A' rim' is present in the 
posterior region upto·the polar capsule in M. elongatus which. is abseDt 
in M. spkericum. The other species of Myxobolus described from the 
scales of O. mrigala is M. mrigalae but it differs from the present DeW 

species in the absence of the inter-capsular ridge and in the shape and 
size of the spore. The polar capsules are unequal in M. mrig.a.~ but 
they are equal in M. spkericum. 
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ltInobolus barbi, sp. nov. 
(pI.I, figs. 12-18.) 

[VOL. '0, 

Small white cysts were present on the skin of one out of 15 specimens 
.of Baroos ticto obtajned from tank 'F' at the Belghuria fish farm in 
June 1950. The cysts, whitish in colour, were covered by thin fibrous 
tissue. Only mature spores were present in the cysts. 

The spore.-It is perfectly oval jn front view and lenticular in side 
and anterior view. The shell valves are thick. The sutural ridge is 
prominent but the sutural line is indistinct. The polar capsules are 
pyriform, equal and convergent and their ducts open out close together. 
A small inter-capsular ridge is present between the openings of the polar 
capsules. The sporoplasm fills most of the extra-capsular cavity. The 
iodjnophilous vacuole is round. The capsulogenous nuclei are very small 
and situated near the posterior end of the capsule. One abnormal spore 
had a small prolongation on one side near the posterior end. The size 
of this spore was similar to that of the normal spore. 

Measurements of the spore.-Length, 12·6-13·5fL; breadth, 9·01', 
thickness 5·5-6·3 fL polar capsules 3·6-4·5lL X 2-7 (1.. Thickness of the shell 
0·8(1.. 

Remarks.-In the shape of the spore this species resembles M. gigas 
Auerbach but differs from it in the size of the spore and character of the 
sutural ridge. In size the new species resembles M. catostomi Fantham 
et ale (1939) but the two species differ in the character of the sutural ridge. 
The slltural ridge of M. catostomi has folds, where as, it is smooth in 
M. barbi. sp. nov. 

There are at present 112 species of Myxobolus of which only ten are 
described from India. These species of Myxobolus can be divided into 
·the following four groups based on the characters of the spores and the 
polar capsules. . 

GROUP I. 

POLAR CAPSULES EQUAL, WITH INTlm-OAPSULAB RIDG'I. 

M. mullen M. 'PleiJleri M. exiguUB 

M.obufJ4 M.oycloidu M. gigru 

M. ,cardinil M. bramae M.oyprinicoltJ 

M. baUer. M. squamae M. pleuronectidae 

M. tliscrepan8 M. notropiB M. calo8tomi 

M. elongalUB M. 8guamo8U8 M.8pkericum 

M. barb, 
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Group II. 
POLAR OAPSULJDS EQUAL, INTlDB-OAPSULAB BlDG'! NOT lIBBSlINT. 

M. ellipMJidu M. OtJi/ormis M. linton; 

M. glob08U8 M. 'ranso11alis M.G1I.urus 

M. ap. Gurley 1894 M. cypri1l.i M. neurobius 

M. aegleji1l.' M. physophilua M. c'horulrophiZuB 

M. macrocap81tlaris M. sandrac 14. cordis. 

M. ap. Wagner .M. permagn'U8 14. rotuM'U8 

/4. minul'U8 M. minul'UB M. magnus 

M. caruaii M./undul' M. notlularia 

M."'ylat M. millairii M. koi 

M. orbic'UlatU8 M. mesenteric'U8 M. cunha' 

M. 1'1Igocentris .M. noguchii M. stokeri 

M. peocilicAthUia M. dentium M. percae 

M. rhinic""'hidis M. coueBii M. hllborhyn,c"" 

M. subcircularis M. nemackili M. subepithelialis 

M.08bum' M. cona:picU'UB M. granailJ 

M. Q,8sociat'U8 M. teres M. OtJat'U8 

M. angustus M. fJastaB M. gravidus 

M. comprUSUlJ M. mutabilis M. mutabilis 

M. nodos1t8 M.obliquus M. belZ'UB 

M.lutzi M. 'ntestinalis M. congesticius 

M. Iransovalis M. capsulat'U8 M. moxostomi 

M. bengalemis M. cZarii M. catUu. 

Group III. 
POLAR OAPSULES UNEQUAL INTER-OAPSULAR BIDGm NOT PRESENT 

M. '1UWJ1UZlilJ M. musculi M. aureal'U8 

M.ovoidalilJ 

M. mrigali 

M. unipCWUlJ 

M. tlestruent 

M. braneAialiB 

Group IV, 

M. calbasu; 

M. i1UlicUl. 

POLAR OAPSULBS UNBQUAL INTBB-OAPSULAB RIDGE PRESENT. 

M. di&pa.r. 

No detailed information could be obtained due to the non­
availability of literature on the following species: 

M. gu,yen.oti, M. ktuloi, M. gibbosU8 M. biZineatum, M. fJariabil;", 

M. Aungaric1u M. ~UlJ, M.lobatus, M. kubanicum and M. koB,iri. 
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Information for the following species is incomplete and it has not been 
possible to classify them in any of the above groups. 

M. Spa Gurley, M. ap. Gurley, M. Spa Lebzelter, M., ap. Miyairi, M. sphaerali8, ¥. 
sp. Southwell, K. spa Splenodre, M. sp. Kudo. 

The species under the above groups can further be divided into sub­
groups on the basis of the characters of the shell valves and the sutural 
ridge. 

TABLE II. 
Measurements in microns of the spores of Myxobolus species d~or'ib8d 

from I tttdia. 

Length. Breadth. Thiokness. Polar oapsule. 

M. dati; Chakravarty (1948) 11·3·12'4 10-3 

M. catku Chakra,ariy (1M3) 14·5.16·5 .18 

M. calbasui Chalaavarty (1939) 12,45-15 8'2-10 

M. mrigalae Chakravarty 7·2·8'4 7·2·8-4 
(1939). 

M. bengalensis Chakravarty 8·56·9·36 6·42·6·8 
and Buu (194&). 

M. nodularis Southwell and 9 7·2 
Prashad (1918). 

M. branchialis sp. nov. 6'4· 7 4·5·5 

M. barbi sp. nov. 12·6·13·5 9 

M. indicum sp. nOT 9·5·10·S 1·5-8·5 

M. splwicu'm ap. nov. 9-9·5 7·2 

6·1S 6·1S X 3·09 eqltal. 

5·15 lO·S·12·S6X 2-01-3·1 
equal. 

6·IS 6·1SX4·12 and 4·12-
3·09 unequal. 

6·IS 5·15 X 3·09 and 8-09 
X 2·06 unequal. 

4·28 4·28·5·S X 2·5·3·2 
equal 

3·4 long equal. 

3,2·4 3·5x 1·5 and 1·4xl 
unequal. 

6·3 3·6·4·5 X 2·7 equaL 

5·S 2·7 -3·6 X I·S and 1·8 
X 1·2 unequal. 

5,5·5 Diameter 2·S·3·6 equal. 

Benaegu,a lateli, sp. nov. 

(pI.I, figs. 14-15.) 

The gills and the wall of the mouth cavity of Lates calcarifer, were 
infected with small cysts of Myxosp&ridia. The infected fishes (20-4.--
48 ems. long) were apparently healthy and the protozoan infection did 
not seem to harm the fishes to any appreciable extent. The only other 
Myxosporidian desoribed from L. calcarifer is Leptotheca lates.i Chackra­
varty, (1943) from the gall bladder. The fishes were obtained from the 
Chilka Lake and the local ma,rket. 

The cysts contained only mature spores and no v'8getative stages 
were observed. 

·The spore.-In the £root view it is pyriform- and pointed posteriorly 
the a~terior ~nd being broad and more or less llatte~ed. ~n the. sutural 
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view the spore is fusiform. The shell valves are thin and symmetricaL 
Fosteriorly there are two very thin prolongations, which are fused for 
some distance from the base. The polar capsules are pyriform and 
slightly convergent. The polar filament is seen coiled within them but 
eouId not be extruded on the application of 5 per oont. KOH solution. 
The nuclei of the polar capsule cells are elliptical and situated near the 
posterior margin of the polar capsule. The sporoplasm is granular. and 
fills most of the extra-capsular cavity. The iodinophilous vacuole is 
situated n.ear the posterior end, in front of which one or two sporoplasm 
nuclei can be seen. 

Mea,surements oftke 81Jore.-Length (excluding the posterior proloup­
tion) 9'0-10-8 ~; breadth, 6·3--8·2 tJ.; thicknes~, 5·4 IL; polar capsuleJ 

S·6X2 t'; length of the posterior prolongations, 17·2-25·4 V-; diameter 
of the iodinophilous vaeuole" 1·5 ~; ratio of the length of the spore to 
the length of the posterior prolongation nearly 1 : 2. 

Remarks.-In the size of the spore this speeies resembles H.zsMo1chi 
(length 10 l.L and breadth 7 IL) and H.salmonis (length 10-11·6 t-L and 
breadth 5-7·7 ~) but differs from them in the length of the posterior 
prolongation and size of the polar capsules. It resembles H.Qlolit"ki 
and H.nigris in the shape of the spore but differs from them ill the size 
of the spore and the posterior prolongations. 

So far only three species of Henneguya have been described from 
Indian fishes. 

TAl3LE III. 
Measuremenls in microns oJ tne spore of Henneguya species describe4 

from India. 

Total length Thick- Polar Posterior 
(including Length. Breadth. ness. oapsule. prolonga-
the tail). tiD. 

S.. :t",tce,AaU. 41·5-52·5 •• 6·8-7·21 4·12 6·18-9·21 20-32 
C il a !' a varty xB·06-(1_. a Slid 0·15 

-8·24 X 
2·08-3 

B. ~ Gab- a • 10-12 6-8·5 4·5 3·4X 35-40 
pati (194:1). 2-2·5 

11. ldIui ap •. aov. 'f1 .. J-N·S J-le.s W·II-V·2 54 3-ex! 17·.9-IG·, 

At present 56 species are included under Henneguya. It has not 
beeu possible to divide these species into groups as bas been d.one f-or 
other .genera in this paper. M.ore information about spore character 
of va:cio\1S species is required before any grouping can be sucoesafuIly 

. attempted. 

Ullicauc1a ophicephali, Spa nov. 

The gins of 'Op_ephalus gflO1l.tut, obtained from the local market ill 
September 1948 and July 1949 were found to be infected with Whiie 
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spherical cysts 1-1·5 mm. in diameter. The highest number of the 
cysts present in one fish (13·7 ems. long) was five. The fishes were 
apparently in good health. 

The cysts had only the mature spores and no young trophozoites 
were seen. 

The spore.-It is long, conical and tapering posteriorly and round 
anteriorly. The shell valves are thick and smooth, and the sutural line 
and the sutural ridge are prominent and straight. The nuclei of the 
shell valve cells are elliptical and situated near the middle of the spore. 
The caudal prolongation is long, thick and tapering posteriorly. The 
polar capsules are pyriform, convergent and slightly unequal. The 
nuclei of the polar capsule cells are oval and Jituated near the inner 
margin of the polar capsule. The sporoplasm is granular and fills most 
of the extra-capsular cavity. One or two sporoplasm nuclei are present 
anterior to the iodinophilous vacuole. 

Measurements of the spore.-Length, 19·8-26·4 (J.; breadth, 5·4-
7.2 (L; thickness, 4·5-5 (L; length of the polar capsules, 7·2-8·1 IL, 
and 5·5-7·2 (L respectively; breadth of the polar capsule, 2-3 (L; 

length of the caudal prolongation 20·5-23·8 (L; diameter of the iodino­
philous vacuole 0·8 JL. 

Remarks.-This species resembles U. oviperda (Cohn) in the shape of 
the spore, but in the latter species the posterior prolongation is shorter. 
The length of the spore is similar in U. ophicq,pkali and U. acerinae 
(Schroeder) of Nemeczek (1911) but the form of the spore differs in these 
two species. 

Chakravarty (1939) described Henneguya opkicephali from the gills 
and muscles of Ophiocephalus punctatus and therein he described two 
types of spores. "In the spores obtained from the gills, the tail was 
found bifurcated and devaricated (PI. 9 Fig. 25 and PI. 10 Fig. 26) while 
in those from the muscles the bifurcations are approximated (PI. 10 
Fig. 29-30) " (Chakravarty 1939, p. 175). In 1944 Davis divided the 
genus Henneguya in thre3 genera Henneguya, Unicauaa and Myxobilatus. 
The form described by Chakravarty from the mU3cles conas under 
Unicauda. The species described herein from the gills of O. gackua is 
similar to that described by Chakravarty (1939) from the muscles, so 
Hennguya ophicephali Chakravarty becomes synonym (in part) .of 
U. opkicephali Spa nov. 

Davis (1944) has listed ten species under Unicauaa. But the review 
of the literature shows that the following species can also be transferred 
to Unicauda. Henneguya acerinae (Schroeder) described by Nemeczek 
in 1911 and by Jirovec (1942) have one posterior prolongation only. 
The measuremenbs of the spore given by these two authors are very 
much similar. It is proposed that this species be transferred to Unicaurla 
as U. nemeczeki nom. nov. H. oviperda (Cohn), and H. limatula Maglitsch, 
(1937) are also transferred to Unicauda because the spores have single 
caudal prolongation. 
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At present there are 14 species of Unicauaa which can be divided 
into the following three groups : 

GROUP I. 
POSTEBIOB PROLONGATION NEARLY AS LONG AS THE MAIN BODY 

011' THE SPORE. 

U .. ,'ronggl'Ura and U. opkicepkali. 

GROUP II. 
POSTlmIOB PROLONGA.TION SHORTER TKAN THE MAIN BODY 

OF THE SPORE. 

U. omperida, U. eras8ii and U./ontinaZis. 

GROUP III. 
POSTERIOR PROLONGA.TION LONGER THA.N THE M:AIN BODY 

OF TlllD SPORE. 

U. ckivicauda, U. craaaicauda, U. monura, U. brachura, U. spatulata, U. Umalu1,a 
U. nemeczeTci, U. plasmodia and U. macrura. 

Neahenneguya tetraradiata, gen. et. sp. nov. 

The gills of 15 out of 50 Odontamblyopus 'fubicunaus obtained from 
the river Hooghly on 1st February 1950 were found to be infected with 
small cysts (diameter 0·5 rom.), which could be easily removed. There 
was no pathological effect on the gills to any appreciable extent. On 
close examination the cysts were found to belong to a new genus and 
species of myxosporidia designated as Neokenneguya tetraraaiata. gen. 
et sp. nov. 

The tropkozoite.-The young trophozoite is irregular in shape and 
has one developing spore in it. The protoplasm is not properly differen­
ciated into the ecto and endo-plasm. 

The spore.-It is fusiform with two long thin prolongations at either 
end. The prolongations are equal in length. The shell valves are thin, 
smooth and slightly unequal in size. The sutural line is thin and the 
Butural ridge is not distinct. The polar capsules are spherical and 
tendem in position in the front view. They are situated a little posterior 
to the anterior end of the spore. The openjngs of the capsules are in 
different directions. The anterior capsule opens on the front side and 
post~rior capsule opens on the sutural side. The polar filament is long 
and thin. The iodinophilous vacuole is situated near the end, opposite 
to the polar capsule end. The sporoplasm between the polar oapsule 
and the vacuole is granular and has one or two nuclei. The polar capsule 
cell nucleus is not seen. 

Measurements of the spore.-Length (exoluding the prolongations), 
16·2-21·6 (J.; breadth and t~ickness 5·4 (J.; diameter of the polar 
cap'sule 2-2·7 (J.; diameter of the iodinophilous' vacuc.lle 1·5-2·5 (J. ; 

le~g~h of the prolong.ations 63-: 72 Il. 
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The present form belongs to the family Myxobolidae 8S it possessus 
the iodinophilous vacuole and two polar oapsules. The caudal prolonga­
tions indicate its affinity to Henneguya Thelohan but the presence of 
the prolongations at the anteriox end also, and the opening of the polar 
capsules at the sides instead of at the anterior end show that it is different 
from this genus. The aforesaid characters justify the creation of a new 
genus for the reception of the present form. The generic diagnosis is 
given below. 

Neohenneguya nov. gen. Myxobolidae in which the spore is fusiform 
with two equal prolongations at eaoh of its anterior and posterior end. 
The polar capsules aTe spherical with their openings in different direc .. 
tions. Histozoic, on the gill of estuarine fish. Type species: N. tetra­
radiata sp. nov. 

Theiohanellul mriplae, ap. nov. 

Out of four Cirrhino, m,iga,lfJ fingerlings (8-4 oms. long) obtained 
from the fry market one had three oysts (0-75 mm. in diameter) on its 
head. two between the eyes and Qne near the snout. The infected. fish 
was kept under observation for 12 days along with others in the labora­
tory aquarium. but no additional specimen was observed to be infeoted. 
Smears of the cysts showed only the spores. 

The spore.-In the front view the spore is ova.l with the lateral sides 
more or less parallel, and a slight knob like projeotion at the anterior 
end. In the sutural view the spore is pyriform. The shell-valves are 
thick, symmetrical and smooth. The sutural line is prominent. The 
polar capsule is oval and occupies nearly half of the spore oavity. Th. 
polar capsule eell is elliptical and situated just pos.terior to the polar 
capsule. The sporoplasm fills nearly the whole of the extra.-oapsular 
cavity. It has only one nucleus, behind which the iodinophilous v8C1lo1e 
is situated. 

M8(J,suremtmts oftlts spore.-Langth, 10·8-12 f.I.; breadth., 6-3-7·2 fA i: 
thickness, 4·5-5-4 ~; polar capsule, 5·~7·2 ~X3·6--O·0 fl.. 

Remaru.-In size it resembles the spore of T. octdikucisoi but di~ers 
from it in shape. The shape of the spore is somewhat like that of T. 
ostlaB Chakravarty and Basu (1948) but differs from it in the Bile of the 
spore and shape of the polar capsule. 

Thelehanenas oalbausi, ap. nov. 

One Labeo co,lbasu (18·6 cms.) obtained from Sheora,phtlili market in 
February 1949 had two white cysts (1·5 and 2 mm. in diameter) on the 
scales on the lateral sides of the fish. At the place of attachment of the 
cyst the scale was perforated. In mrigala also the scale be~()me8 
perforated when infected by Myxobolus mriga},a,e Chakravarty. WIlelt 
the smears of the cysts were prepared, only the ma.ture spores were 
SeeD. 

The spore.-I t is more or less oval, the anterior end is less broad titan' 
the posterior end. In the side view it is pyriform. The ehell is t1dt1 
smooth and the sutural valves are equal. The sutural line is distiaet 
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but there is no sutural ridge. The polar capsule is oval with the anterior 
e~d drawn into a small duct. The capsulogenous cell nucleus is elliptical 
i..nd is situated near the posterior end. The sporoplasm is granular and 
has two big round nuclei in the middle of the spore. The nuclei of the 
shell valve cells are also seen along the lateral margin in the region of the 
polQZ ~psule. 

Measurements dj the spore.-Length 9-10,8 ll.; breadth 7·2 (J. ; 

thickness 5·5 (J.; polaJ: capsule 5-4 X 3-4: (.' diameter of the sporoplasm 
nucleus 1·2 (1-. 

RemMks.-This species resembles T. mrigalae ap. nov. in the 8~ 
but differs from it in the shape of the spore. In shape of the spore it 
resembles T . .eni Southwell and Prashad (1918) except that the spore of 
the latter species has a thickened sutural ridge. 

Thelohanellus gangetious- sp. nov. 

During the course of studies of the spawning grounds, of the carps ill 
the Ganges river near Nimtita one small specimen of Ohela bacaila 
(4-6 cms. long) was obtained which showed a tumorous growth on the 
body in its pectoral region. This specimen was kindly handed over to 
me by Sri S. J. Karamchandani of this Station for study. Other 
specimens examined at the Research Station from the local ponds were 
free from the infection. 

A piece of this tumour was examined under the mioroscope which 
showed many spores of Tkelokanellus, described here as T. gangetictts 
ap. nov. 

No vegetative stages of the parasite· were seen in the smear prepara­
tion. The spore is elongated and thin and the two lateral sides nearly 
straight. The posterior end is slightly flattened with rounded ends. 
The anterior end is truncated, and from the side the spore appears 
pyriform. A sutural ridge is present but the sutural line is not olea!'. 
The polar capsule is pyriform with a thin neck. The sporoplasm fills 
nearly half of the extra-capsular cavity. The iodinophilous vacuole is 
small and varies in position. In some spores it is in the oentre of the 
spore whereas in others it is near the posterior end. There is only one 
sporoplasm nucleus and the protoplasm around it is dense. Some 
spores are arched at the anterior end in the front view, but in other 
~espeots they aTe simlar to the typical spores described above. 

MetHtI,ements oj the spO'fe.-Length, 16·2-17-5 lAo; breadth 5·4 fA. ; 
thickness 3·5 (1-; size of the polar capsule 7·2 X 2·5 lAo. 

Remarks.-This species resembles T. pyriformis in the shape and 
the length of the spore to a certain extent, but the two species differ in 
the breadth of the spore. The present species is characteristio in having 
its posterior end slightly flattened and not round or oval as in other 
.species. 

So far 15 species of Tkelokalltelltts have been described. Of thMe 
'six species are from India. Eleven species have the length of the spore 
more than 15 I' except the four-T. 86ni, T. oO'Ulil6tu;isci, T. m,igoJ4I, 
'and T. calbaBui in which the spore length is between 10-15 11. 
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TABLE IV. 

Measurements in microns of the spore of Thelohanellus species described 
from India. 

Length. Breadth. Thiokness. Polar capsule. 

'1'. ,eni, (Southwell and 12·48-14:·94: 8·56 •• 6·42 x 4·0 
Prashad 1918). 

'1'. rohitae (Southwell and 30-33 10-13 .. 16·2 X 7-8·24: 
Prashad 1918). 

'1'. catlae (Chakravartyand 19·26-21·4 10·7-12·4 12·48 10·71-13·9 X 
Basu 1948.) 9·63-11·77 

'1'. mrigalaei ap. nov. • 10·8-12 6·3-7·2 4·5 5·4-7·2 X 
3·6-5 

P. calbas-ui ap. nov. 10·5-11 6·3 3·6 5·4xS·6 

'1'. gangeticus sp. nov. • 16·2-17 5·4 2,7-3 7·2X2·S 

Sphaerymyxa pultai, sp. nov. 

Twelve out of 50 specimens of Odontamblyopus rubicundus caught 
from the river Hooghly near the Research Station showed infection in 
the gall bladder by a new species of Splw,eromyxa which is described 
here as S. pultai sp. nov. The fishes were obtained during the months 
of October and December, 1950 and March 1951. No appreciable 
difference was noticed in the seasonal intensity of the infection. The 
bile in all the infected fishes was viscous and whitish in colour. 

Vegetative stage.-The young trophozoite is circular (4'5 ll. in diameter) 
with two big circular nuclei (l'S f.L in diameter). The protoplasm is 
clear and hyaline. The mature trophozoite is mono or di-sporous. 
The endoplasm is vacoulated surrounded by a thin layer of ectoplasm. 
The monosporous form measures 12·6-13·9 lL and the di-sporous 
trophozoite measures 19-27·3 lL. There are 6-8 nuclei in the mature 
trophozoite. 

The spore.-It is long with truncate ends. The two sides are slightly 
curved in the front and the sutural views. The shell is thin and smooth. 
The sutural line is more or less parallel to the long axis of the spore. 
There is no sutural ridge. The polar capsules are long, pyriform and 
with truncate ends. The nucleus of the polar capsule cell is round and 
situated just behind the polar capsule. The sporoplasm is granular 
and does not fill the whole of the extra-capsular cavity. Two round 
sporoplasm nuclei are situated in the middle of the spore. 

Measurements of the spore.-Length, 28·8-30·0 lL; breadth and 
thickness 5-5·5; diameter of the sporoplasm nucleus 1-1·3 ~. 

Remarks.-This species resembles 8. gibbonsia Noble in the size of 
the spore, but the spore in the latter species is more arched in the front 
view. In the shape of the spore S. pultai ap. nov. resembles S. balbianii 
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TheloMtt, {l,llt in the latter ~eies fttte s11ell Taw" is -striate! and. also 
the size of the spores in the two .apecies are different. In 8. ovale the 
spore is oval in shape and smaller in size than the present species. 

Sphaeromyxa theraponi, ap. nov. 

One out of 4 specimens of Tkerapon iarbua obtained fmm Port 
Canning QIl 4;th D~em8er 1950, showe<l:an iB£ectioo is tM . .u 1:Jladder 
by a new ~ Q{ 8,maero1nyxa which is descriW Aere as .8 .. ,t_aponi 
sp. nov. tile bile was slightly viscolls &D.d the oo~u of tile ,bile was 
yellowish. The iDtewDty of infection was not v.y heavy. Oaly mature 
spores were fow:acl. 

The spo1'e.-It is arched in the front view, one side'breing mMe 'arohed 
than the other. Some spores, abnormal in shape are deepty 1tfdhed and 
appeM ' V '~h.d. Ill. the slltlftftl ~ the spore is more 'M' less'S ' 
shaped and litte ~ polM capsules opmt )ft ~~~. The 
shell valve is thin and smoo~. The Mltttralline is'S' shaped, thin and 
distinct. The sutural ridge is absent. '& peilar ~~ are small and 
pyriform, with truncate ends. The sporoplasm filk too!ft ~ ttte ft.tftJ,­

oapsular cavity. 

MeaSU1'ements of the spore.-Length (dista1lee betweett the ends of 
the two polar capsules in the front view) 19·8'(1.; breadth 31ft! thie-kness 
5·4 (L; polar capmtes 142 X 2·7 1-'. 

Remar1cs.-This species has its spore arched in the front view and 
sutural line is'S' shaped. In this ~haracter it resembles S. inc-urvata. 
8. }I,ellanili, S. eXtneri and S. reinhardti' but it differs from them in the 
size of the spo.re. 

There are li .speM of SphtJeromyza deaa.ibeti .. W. O:a •. basis 
of the shape of ~ ~ these are dWi&e& _. the fOlllewq. fa .. pm,ps : 

GB,OUP I. 

~ST"". 

8. btilbianii 

GROUP III. 

SHELL SMOOTH, SPORE OURv:mn 

IN FRONT VIBW AND THE SUTUBAJ ... 

LINE '8' SHAPlDf'I. 

S. incuffJata, S. iltu..tt4i., 8. exneri, 
8. reink4rd,ti, aDd 8. t1er.aponi. 

~II.· 

SHELL SMOOTH, SPORE ELONGATED IN 

FRONT VIBW. 

8. ovale, 8. arouata, 8. peltai, and ll. longG 
8. grutero8tei. 

g·BOIJP IV. 

SaELL 8Moom, SPOB':I COKnm 

IN 'ftfB m~~'! 'ftlDW', mD !'JUg 
SlWBa- YlfJl '!D._ •. 

s. sabraze.6i, 8. 1eMrali& .-.l 
8. gibbcm8ia. 

The we .... ~s ()f Spkearomyxa desecibeG1 .... are Ithe- -only 
6118&. Rleeor4eca fIGal India. They can ear ~ dietiaguis~d fronl 
others by Q.e. -sitape and size of the spore. 
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CnOK LIST Oli' P 4BASITIO PROTOZOA DESCRlBBD FaOB INDIAN FIsBlllS. 

SPOROZOA. 

PEL08PORIDIA. 

COOOIDIA 
EnmBIIDAB. 

Bimeria 
E. harpodoni, Setna & Bana., 1935 
E. 80utkwelli Ralwani, 1930 
lfJimer;,a sp. Setna & Bana, 1935 
Eim,eria, sp; Setna & Bana, 1935 
Eimeria sp. Setna & Bana, 1935 
Haem~gregerinide. 

H~mogregarina 

. ' 
• 

H. thyr80ideae deMelIo & Vales, 1936 • 
Haemogregarina sp. Plinner, 1914 • 

ONlD08POBID1A. 
Myxosporidi~ Butscbli, 1881. 

U nipolaria Tripathi, 1948. 

CERATOMYXOIDEA Tripathi, 1948. 
ClmATOMYXIDAB Doflein, 1899. 

Oeratomyza Thelohan, 1892 •. 
O. 'i18ae Chakravarty, 1939 
O. gobioideri Chakravarty, 1939 

• • 
• 

o. ~catopkagi Chakravarty, 1943.. • • 
LeptotAeca Thelohan, 1895. 
L. latesi Chakravarty, 1943 • •• 
L. m,actCme8i Chakravs-rty, 1943 •• 
Sphaerospora' sp. Southwell & Prashad, 1918 • 
Cm.OROMYXIDAlil Thelohan, 1892. 
OAloromywm Mingaz1ini, 1890. 
O. ampkipnoui Ray, 1933 • 

O. mrigalae ap. n~v • • 
Okloromyx'Um sp. • • • 
K 'UCloa Meglitsoh, 1947. 
K. ckilkae1lt&8 sp. nov. • • • 

MYXOBOLOIDEA Tripathi, 1948. 
M~XOBOLIDA1iI Thelohan, 1892. 

)!1J~~b.olus ~:u~schl~, 1~8~. 
.ill. ~~gt!Je,!~" .. Gllakr~:varty & Basu, 1948 • 
M. branekialis Bp. nov. • 
M. barbi sp. nov. 
M. calbasui Chakravarty, 1939 • 

.}([. cl-arii "Chtikl'a varty,. 1948 •. 

.J1. eatlal! Chaktavarty, "1943 

• Harpodon ~kere'U-8. 
Aetobatis narinari. 

• PrieAu"" 8allaZa. 
• PlalosU8 cannius • 
• SiUago Bikama. 

• Pkyr8oi,d,ea macrurus. 
• OoliBa /a8ciat'U8. 

• JI i18a .. Zilka. 
• Otlontamblgopus rubi-cund'U8. 

Oolisa /asciatus. 
• Bcatopka{ru8 argus. 

• Late8 calcari/er. 
• MlIst'U8 gulio. 
• BariliUB hama. 

• A m,phipnoU8 cuohia-. 
H eteropne'U8te-8 j088ilis. 
Amhlypkaryngodon nwla. 
Oirr16ina mrigala, O. reba. 

• Xenentoclon cancila. 

• ~t1'()ng1/l'U'ra 8trongyl'Ure. 

• Gatla calla • 
• BtJf'bus sarana. 
• iJralJuB ticta. 
• LabeiJ calbasu, L. ro/&ita, Oirt­

hina mrigala. 
• Olarius batra;ch'fU.· 
• Oatla calla, Labeo foliiea a.nd 

Oi'lrhina mrigala • . ~ 
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M. indicum sp. nov. 
M. mrigalae Chakravarty, 1939 
M. nodulari8 Southwell & Prashad, 1918 
M. apherieum' ap. nov. 

Henneguya The!ahan, 1892. 
B. late8i ap. nov. 
H. ophicepkaJi Chakravarty, 1939 
H. otolithi Ganapati, 1941 

Unicauda Dav~, 1944. 
U. opkicephali sp. nov. 

N eohenneguya gen. nov. 
N. tetraradiata sp. nov. 

TBELORANELLIDAE Tripathi, 1948. 
Pkelohanellu8 Kudo, 1933. 
P. calbasui sp. nov. 
P. catlae Chakravarty & Basu, 1948 
P. gangeticUB sp. nov. 
P. mrigalae sp. nov. 

• 

P. rokitae (Southwell & Pl'ashad, 1918) • 
P. 8eni (Southwell & Prashad, 1918) 

Bipolaria Tripathi, 1948. 
MYXIDIIDAE Thelohan, 1892. 

Myxidium Butschli, 1882~ 
M. heteropneU8tesi Chakravarty, 1943 
M.leiberlcukni Butsohll, 1881 

Oirrhina mrigala. 
Girrkina mrigala. 
Baabora daniconiU8. 
Oirrhina mrigala. 

• Lates calcfJJrifer. 
~phicel)halU8 punctatu8. 
OtoU,tkus ruber, O. maeulat'U8. 

• OphicephaZu8 gachua. o. 
punctat'U8. 

• Odontamblyopua rubicundus. 

• Labeo calbQ,8u. 
• Gatla catla • 
• Chela "bacaila. 
• Oirrhina mrigala. 

Labeo roll,ita. 
Oatla catla. 
Labeo rohita. 

• H eteropneustes /o8silis. 
A nabas testudineu8. 

M. procerum yare calcariJeri Chakravarty, 1943 
M. gl08s0gobi Chakravarty, 1939 

• LateB calcarifer. 
• Gl08S0gobiu8 giUri8. 

Sphaeromyxa Thelohan, 1892. 
8. puZtai sp. nov. 
8. tkeraponi sp. nov. 
Zsckokkella Auerbaoh, 1910 

otZontamblyopus ,ubicunaU8. 
Therapon jarbu,a. 

Z./os8ilae Chakravarty, 1943 • Heteropne'uste8 fos8ilia. 
Z. iZishae'Chakravarty, 1943 • Hilaa i,Usha. 
Note.-Setna (1942) has given a list of 18 speoies of Elasmobranch fishes which are 

infected by Myxosporidian parasites and in order to oomplete this list the table given 
by Setna is queted below. 

Number 
of 

Host species Genus Seat of infeotion 
from 

each host 

1. Oarckarinu8 pleurotaenia 1 Oeratomyxa Gall bladder 

2. Outraction bZochU • 2 Oeralomyxa do. 
Ohloromyxum 

3. Oestracion zygaena • • 3 Oeratomyxa do. 
Oeratomyxa 
Ohloromyxum 

9 
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Number 
of 

S'eat of infection Host species Genus 
from 

each host 

4. Ohitoscylli'lt'm rJriseum 1 Ohloro my x um Gall bladdeT 

5. Oarcharinu8 menisorrah . 2 Oeratornyxa do. 
Oeratomyxa 

ft. OarcharinU8limbatu8 5 Leptotheca do. 
Ohloromyxum 
Oeratomyxa 
Oeratomyxa 

7. H emi(JaleU8 balfourf, • 3 Oeratomyxa do. 
Oeratomyxa 
OhlorO'lnyxum 

8. Pri8tia cuapidatus • 2 Ohloromyxum do. 
Oeratomyxa 

9. Rhynchobatu8 djeddensiB • 2 Ohloro1nyxum do. 
Oeratomyxa 

10. Scoliodon aorrakowak 3 Ol"loromyxum do. 
Oeratomyxa 
Leptotheca !{idney 

11. Scolioaon s p • 2 Oltloromyxu'l1l. Gall bi&dder 
Oeraeomyxa 

12. Scoliodon walbeekmi 3 Oeratomyxa do. 
Oeratomy:ca 
()hloromllX1lm 

13. Bcoliodon palasorrah 2 Oeratomyxa 
Ohloromyxiim 

do. 

14. Oarcharinua bleekeri a OeratO'lnyxa do. 
Oeratomyxa 
Ohloromyxum 

15. Hypoprion macloti . • 2 Oeratomyxa do • 
Oeratomyxa 

Ht. drtrchai'inua metanopter·u8 2 Oeratomyxct do. 
Ohloromyxum 

17. Try(Jon bleekeri I Ohloromyxum do. 

18. Rhynoptera javanica I Ohloromyxu·m do. 

ALPHABETICAL LIST OF THE HOSTC;. 

1. Aetobatia narinari (Enphrasen) 
Emeria Southwelli (Intestine) 

• My no hatidae. 

2. Amblypharyngodon mola (Ham).. . • • Cyprinidae • 
Ohloromyxum amphipnoui (Gall bladder) 

3. Amphipnoua cuchia (Ham.) ~ •..• 
Ohloromyxum amphipnoui (GBtli bladder) 

Amphipnoidae. 
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4. A nabaB te8l~¥-ine~ (;m.) • • 
.M yxidiiim -leiberkukni (Gall hladder) 

5. Barbu8 (P:~£nti~) aarana, (Ham.) 
M yxobolua branchiali8 (Gills) 

6. Barb-u8 (Puntiua) ticto (Ham.) 
Myzobolua barbi (Skin) 

7. Bariliu8 barM (l!am.). • • 
Bphaerospora' sp"'(Under t.he scale) 

8. Oatla catla (Ham.) • 
Myxobol'U8 cattae (Gills) 
M. bengalensis (Gills) 
Thelohanellu8 catlae (Gills) 
P. seni (Gills) 

9. Ohela bacaila .CI;£amr). .' 
PhelohanellU8 gangetic'U8 (Skin and muscles) 

10. Oirrhina mrigala.(;a~m.) . • 
Ohloromuxum mrigalae (Gall bladdor) 
Myxobolua calbaaui (Gills) 
M. catlae (Gills) 
M. indic'Um (Muscles) 
M. mrigalae (Scales) 
M. Bpheric~~,(~cl\leB) 

11. Oirrhina reba (Ham.). • . 
Ohloro,n,J/zum mrig~lae (Gall bladder) 

12. Olaria8 batrachua (L.). . . 
Myxobol1.t8 cl~/f;~i (Gall bladder, liver, ovary 

(BI. schn.) testis, and fat bodies) 

13. Ooilia /asciatu,s (BI. Sohn.) • 
Haemogregarina Spa (Blooq) 

14. Glo88ogobius giuris.(lI:am.). • 
Myxidium glossogobi (Gall bladder) 

15. Harpodon nMereus (Ham.) . 
Eimeria harpodoni (Intestine) 

16. H eteropneu8tes /o8sili8 (BI.). . • 
OhWrom1l;J;Um ampkipnoui (Gall bladder) 
14 y%idi?J,m Ae(eropne1lsteJJi (Gall bl~der) 
,ZachokkeZla,/oS8f,1ae (Gall bladder) 

:17. Qilsa.~(i8ha (~ftm.) • • • 
o.er~torrw~(!, .hil8ae. (GBtll bladd~r) 
Zsckook"kella iliahae (GIJ.Il bladder) 

)~. Labeo calb~,(Ham.). . • 
M.1Ixobolu,8 'calb~i (q~ll ~ladder) 
PhelohanellU6 c~lba8Ui (Skin) 

19. Labeo rohita (Ham.) • . • 
My~obolus calbasui (Gall bladder) 
Myxobolus catlae (Gills) 
'l'helohanellus rohit~ (Gills) 
T. Beni (Median & caudal fin) 

• Anabantidae • 

• Cyprinidae. 

• Cyprinidae. 

,Cypri¢dae. 

Cyprinidae. 

Cyprinidae. 

• Cyprinidae. 

• Clariidae. 

• OsphroueIl1idae. 

. GobIida •• 

Synodidae. 

Heteropneustidae. 

• Clupeidae. 

. Cyprinidao. 

20. Latu cakari/er (BI.) • . • Percidae. 
Leptotheca latesi (Gall bladder) 
My~idi'Um procerum var calCariferi -(Gall bladder) 
Hennellguya latesi (Gills and skin) 

21. M1I8tUS gulio-(Ham.). .. • Bagridae. 
Leptotkeca macronesi (Gall bladder) 
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22. OphicephaZus gachua (Ham:) • 
Unicauda ophicephali (Gills) 

23. OpkicephaZus punctat'lt8 (Bl.) • 
Henneguya opll,icephaU (GillB) 
Unicauda ophicephali (Muscles) 

• 

24. Otolitkutl maculatua (Kuhl. & Hass.) and 

25. Otolithus rubber (BI. Schn.) • 
Henneguya otolithi (Heart) 

26. OdontamblyopUB rubicund-us (Ham.) • 
Oeratomyxa gobioidesi (Gall bladder) 
N eokenneguya tetraradiata (Gills) 
Spkaeromyxa pultai (Gall bladder) 

27. Plotosus cani'U8 (Ham.) 
Eimeria Spa (Intestine) 

Rasbora daniconius (Ham.) • 
M yxobolus nodularis (Muscles) 

29. Scatophagus argus (BI.) • • 
Oeratomyxa scatophagi (Gall bladder) 

30. Sillago 8ihama (Forsk.) 
Eimeria sp. (Intestin~) 

31. StrOJl,gylura strongylura (v. Haqs.) • 
Kudoa chilkaensis (l\:luscle) 

32. Pkerapon jarbua (Forsk.) • • 
Sphaeromyxa theraponi (Gall bladder) 

33. Pkyrsoidea macrurus (Blkr.) • 
Haemogregarina tkyrsoideae (Blood) 

34. Xenentodon cancila (Ham.) • 
Okloromyxu·Jn Spa (Gall bladder) 

• 

• 

• Ophicephalidae • 

• Ophicephalidae. 

• Scieanidae • 

• Gobiidae. 

• Plotossidae. 

• Cyprinidae. 

• Peroidae. 

• Trachinidae. 

• Seombresocedae. 

• Percidae. 

• Muraenidae • 

• Scombresocidae. 

[VOL. 60, 

So far only 39 species of M:yx03poriQ.ia a~e described from 29 species 
of Indian fishes excluding the list of 18 species of Elasmobranch fishes 
given by Setna in 1942. Of these 29 species, 11 species are from Cypri .. 
mdae, which are mostly cultured in ponds specially in Bengal. Among 
the Clupeids, myxosporidja have been-described only from one species 
i.e., Hilsa ilisha. It may be added here that our knowledge of the 
incidence of myxosporidian infection in riverine and marine fishes is 
very poor. Again, in the case of'recorded species there is a vast field 
for the study of systematics, geographical and seasonal distribution 
of the parasites and their effect on the hosts, so that their full significance 
in relation to fish and fishery may be elucidated. 

SUMMARY. 

Fifteen new species and one new genus of Myxosporidian parasites 
ate described from fresh-water and estuarine fishes of India. 

A check list of the Protozoan par~sites from Indian fishes is also . 
gIven. 



.1951.J Y. R. TBIPATH[ : Ptotozoan Parasites oj I",dian Fishes 1. 85 

ACKNOWLEDGEMENTS. 

My sincere thanks are due to Dr. T. J. Job, Chief Research Officer 
for going through the manuscript and for encouragement at every stage 
during the progress of this work. My thanks are also due to my collegtles 
Sri A. David and Sri S. J. Karamchandani for giving me the infected 
fishes for examination. 

REFERENCES. 

BHATIA, B. L., 1938.-Faun. Brit. Ind., Sporozoa, p. 336. London 
Tylor and Fra~cis. 

;BOND, F. F.'-1939.-Myxosporidia from the fishes of the genus Esox. 
J ourn. Parasitol. 25, pp. 377-381. 

---, 1939.-The seasonal incidence of Myxosporidian parasites infect­
ing Fundulus heteroclitus (Linn.) Trans. Amer. Micr. Soc. 68, 
pp. 156-163. 

*BYCHOWASKY, I. & BYCHOWASKY, B., 1940.-The parasitic fauna 
of the fishes' of the Akhtarinskie Limans (Delta of the Kuban, 
Sea of Azov) Mag. Parasite Moscow 8, pp. 131-161. 

CUAKRAVARTY, M. M.,1939.-Studies on Myxosporidia from the fishes 
of Bengal, with a note on the myxosporidian infection in "aquaria 
fishes A'J'chiv. Protistenk 92, pp. 169-178. 

--, 1943.-Studies on Myxosporidia from common food fishes of 
Bengal. ProD. Ind. Acad. Sci. B. 18, pp. 21-35. 

CHAKRAVARTY, M. M., & BAsu, S.. P., 1948.-0bservations on 
some myxosporidians parasitic in ilshes, with an account of 
nuclear cycle in one of them. Proc. Zool. Soc. Bengal I, pp. 23-33. 

DAVIS, H.S., 1922.-A new myxosporidian parasite of the channel 
catfish, Ictalurus punctatus. Journ. Parasitol8, pp. 118-122. 

---, 1944.-A revision of the genus Henneguya (Myxosporidia) with 
description of two new species. Trans. Amer. Micr. Soc. 63, Pl'. 
311-320. 

---, 1947.-Studies on Protozoan" parasjtes of Freshwater Fishes. 
Fishery Bull. Fish and Wildlife service 51, No. 41, pp. 1-29. 

DEMELLO, I. F. & VALES, 'C., 1936.-0n a Trypnosome found in the 
blood of the Indian freshwater fish Glarias batrackus Linn. Proc. 
Ind. Acad. Sci. B. 3, pp. 120-124. 

---, 1936.-Haemogregarina thyrsoideae n. sp. parasite of the Indian 
eel Thyrsoidea macrurua Bleeker. Proc. Ind. Acad. Sci. B. 6, 
pp. 403-404. 

*DOGIEL, V. & BYCHOWASKY, B., 1933.-Die Fischparasiten des Aral 
Sees (Russian with English summary) Mag. Parasite Moscow, 4, 
pp. 241-346. 

*DOGIEL, V. & PETRUSCHEWS~Y, G. K., 1933.-Die Parasitare Fauna, 
der Fisc~e aus der New8ibucht Trav. Soc. Nat. Leningrad (Sect. 
Zool.) 62, pp. 366-434. 



'86 .. Records .of the l'llitian M t/,SeAJ,m. 

DUNKERLEY, J. S., 1920.-Fish Myxosporidia from Plymouth. Para­
sitol. 12. pp. 328-333. 

FANTHAM, H. B.t, 19,30.-Some pa;ra.sitic Proto~oa found,in Sou~.h ~~,iC8 
13. South Air. J Sci. 26, pp. 376-390. 

FANTBAM, H. B., PORTER, A. & RICARDSON, L. R., 1939.--Some Myxos­
poridia found in certain freshwater fishes in -Quebec provi·nce, 
Canada. Parasitol 31, pp. 1-77. 

---, 1940.-Some Myxosporidia obseryed in Canadian fishes. Para­
sitol 32, pp. 333-353. 

FUJITA, T., 1913.-0n a new species of Okloro.mgWUlJ11, .I:':O)l;l ·the gall 
bladder of the carp. Ann. Zool. Japan, 8, pp. 2Q7-259,. 

FUJITA, T., 1923.-Studies on Myxosporidia o,f ,J~paJ;l. ,,Journ. Ooll. 
Agric. Sapporo. 10, pp. 192-248. 

--, 1924.-Studies on Myxosporidi~ .in.f~ctio~ o£ CxuQ~~ carp 
J ape J. Zool. I, pp. 45-57. 

--, 1925.-0n two new sp®ies of OAlO1":o1f!,y~um f9und ~Jl. £reshlY~ter 
fishes in Sapporo. Ann. Zool. Japan. 19, pp. 278-280. 

--, 1927.-Studies on My~osPQridia~ ~p4l-ra.~ites,.of .Japan. J. Goll. 
Agric. Sapporo. 16, pp. 229-243. 

- --, 1936.-N otes on some MYJ:osporidia .~n freshw.~ter fis~~s (J apanese 
with English summary). Zaol. Mag. :r~kyo. 48" pp .. 5~5-601 . 

. GANAPATI, P .. N~, 1941.-o.n ·a new my-xosporidian liennegruya otolithi 
n.sp. A tissue parasite from the :bulbus ar.teriosus of ;two species 
of fish of the genus Otolof4us. Proc. ['(Iil. .4004 . .sci. B.. .18, 
pp. 135 .. 150. 

~G~LORMINI, N., 194:4.-Un n~ev9 para.~ito Qe .l~ _me.~~1;lza. Univ. 
Buenos Airs. Rev. Fac. Agron. v. Vet. 10, pp. 458-463. 

*GUN~HER, HANS., 194:0.-Myxobo1id~n *"8 Gewabs.p~~asiten ~es Zan­
ders. (Leucioperca sandra). .Zei~$ckr F,isOk u. Helfsw. 38. pp. 
261-268. 

HALWANI, A., 1930.-0n a new species of Eimeria (B. 80'Uthw~lZi) from 
A.etobatis narinari. Ann. Trop. },fed. Paras.i~ol ~, pp. 1-3. 

*HE~RICK, J. A., 1936.-Two new species of MYfPobal1+S jI:Q~ ~~hes of 
Lake Erie. Trans. A'mer. Micr .. SQo,. 55" pp. 194-198. 

--, 1941.--Some Myxosporidian PBtr$sites of Lalre ~ie. Transl. 
Amer. Micr. Soc. 60, pp. 163-170. 

*JAcoz, I., 1940.-Beitrage zur kenntni~ der ~y~ospqricUan der B~l~~on 
~ische. I. Arb. Ung. Biol. Fo.rsck. l~ .12, pp. 277-288 (Hun­
garian with English summary). 

JAMESON, A. P., ~929.-Myxosp~ridia~fram CaUfQrnian ~hes. J. P.Rr~~oZ 
14, pp. 59-68. 

--, 1931.-Notes on Californian Myxosporidia •. /. Parasitol 
18, pp. 59-68. 

(1) *The papers have not been seen in original by the autbor. 
(2) The referelloes printed in the bold type refer to IndiaJl .~pecjes. 



19fil.} Y. R. TRIPATHI: Protozoan Parasites of Indian Fishes I. 87 

J111eV'lIO, 0., 1942.-Myxosporidia eizopasici v nasich rybach. Vestnik 
kraZ. ceske. Spolecnosti. Nauk. Praha. 22, pp. 1-10. (In Czech.) 

KUDO, R. R., 1920.-Studies on Myxosporidia. A synopsis of genera 
ami species of Myxosporidia. 8. Biol. Monogr. V; pp. 1-265. 

---, 1929.-His'tazoic Myxosporidia found in freshwater fishes of 
Illin:ois. Arc"'. Protistenk. 65, pp. 364-378. 

--, 1933.-Taxonomic consideration of Myxosporidia. Trans. 
Amer. Mior. Soc. 52, pp. 195-216. 

---, 1934.-Stttdies Oli some Protozoan parasites of Fishes of Illinois. 
III. Biol. Monogr. 13, pp. 7-44. 

LAiRD, M., 1950.-HB'lVtieguyfJ; vitiennsis n.sp., a myxosporidian from 
a Fijian marine fish,. Leiognathus fasciatus (Lacepede 1803). 
Jour. Parasitol. 36, pp. 285-292. 

MEGLITSCH, P. A.,. 1937.-0n some new and known Myxosporidia af the 
fishes of Illinois. Jour. Parasitol 23, pp. 83-89. 

---, 1942.-0n two new species of Myxosporidia from Illinois fishes. 
Jour. Parasitol 28 pp. 83-89. 

---, 1947.-Stu:dies on the Myxosporidia of the Beaufort region. I. 
Obsatyation~ of Ohloromyxum renalis n.sp., and Ohloromyxum 
granulosum Davis. Jour. Pa1'asitol 33; pp. 265-270. 

---, 1947.-Studies on Myxosporidia from the Beaufort region II. 
Observations on K'Ililoa clupeidae ('Hahn). Gen. Nov. Jour. ParOtsitol 
33, pp. 271-277. 

--, 1948.-0n KuMa junduli (Hahn). Trans. Amer. Micr. Soc. 
87, pp. 271-274. 

NEMECZEK, A., 1926.,-Beitrs.ge zur keI1ntnis der Myxosporidian fauna 
Brasiliens, Arch.f. Protistenk. 54, pp. 137-149. 

NIGRELLI, R. F. & SMITH, G.M., 1940.-A papillary cystic disease affecting 
the barbles of Amieurus nebulosus (Le Sueur) caused by the 
Myxosporidian Henneguya ameiurensis n.sp. Zoologica 2Jl, 
pp.89-96. 

NIGR.ELLI. R. F., 1948.-Prickle cell hyperplasia in the snout of Red 
horse sucker Moxostoma aureobus associated with an infection 
by the Myxosporidian Myxobolus moxostomi sp. nov. Zoologica 
33, pp. 43-46. 

NOBLE, E. R., 1938.-Two new myxosporidia from the pool fishes of 
California. Jour. Parasitol 24, pp. 441-444. 

---, 1939.-Myxosporidian from the tide pool fishes of California 
Jour. Parasitol 25, pp. 359-364. 

--, 1948.-A new myxosporidian (Protozoan) parasite from Scy­
liorhinus torazame. Trans. Amer. Micr. Soc. 51, pp. 254-256. 

PINTO, e., 1928.-Myxosporideos e outros Protozoarios intestines de 
peixes observados na America do SuI. Arch. Inst. BioI. Sao Paulo. 
1, pp. 101-130. 

RAY, H. N., 1938.-Preliminary observations on Myxosporidia from 
India. Ourr. Sci. 1, pp. 349-350. 



·88 Records of the Indian M 'Useum. [VOL .. 50, 

SARKAR, H. L., 1946.-0n a protozoan parasite Myxobolus mrigalae. 
Chakravarty, infecting the fry of Oirrhina mrigala (Ham.). Ourr. 
Sci. 15, pp. 111-112. 

SCHAFERNA, K. & JIROVEC, 0., 1931.-Uber eine neue Myxobolus ... ~ 
aus dem Zander. Zsohr. Parasitenk. 3. pp. 148-159. 

SETNA, S. B., 1942 .. -Preliminary observations on Myxosporidia from 
sharks. Ourr. Sci. 11, pp. 469-470. 

SETNA, S. B. & BANA, R. H., 1935.-Eimeria harpodoni, n.sp., a new 
coccidian from Harpodon nehereus (Ham. Buch.). Journ. Roy. 
Mior. Soo. 55, pp. 165-169 .. 

*SIKAMA, Y., 1938.-0n a new species ',of Henneguya found in freshwater 
fish in China. J ourn. Shanghai Soia I nst. 4, pp. 135-138. 

SOUTHWELL, T., 1915.-Notes from Bengal Fisheries laboratory, No. 
2, Indian Museum~ On. some Indian parasjtes of fish with a note 
on the carcinoma in trout. Reo. Ind. Mus., 11. pp. 311-330. 

SOUTHWELL, T. & PRASHAD, B., 1918.-Notes from, the Bengal Fishe­
ries laboratory , No.5. Parasites of ~ndian fishes with, a note on 
carcinoma in the climbing perch. Roo. Ind. Mus. 15. pp. 341-35~. 

T'RIPATHI, YR., 1949.-Some new Myxosporidia from PlYmouth with 
a proposed new classification of the Order. Parasitol 39, 
pp. 110-118. 

WEISER, J., 1949.-Parasites of freshwater fish. II. Vestnik Osl. Zoolo .. 
gicke Spolecnosti. Sv. 13, pp. 364-371. 

~ANDT, F~, 1923.-Uber ein Myxosporid des Seesaiblings (Salmo sal .. 
velinus L.) Zool. Anz. 57, pp. 21-24. 

--, 1924:.-Fischparasiten des Bo4ensees. Oe~tralbl. Bakt. Abt. I. 
92, pp. 225-271. 


