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EPIZOIC AND ECTOPARASITIC PROTOZOANS FROM PLANKTONIC
COPEPODS OF THE SOUTHWEST AND SOUTHEAST COASTS OF INDIA
WITH THE DESCRIPTION OF A NEW SPECIES

V. SANTHAKUMARI
National Institute of Oceanograply, Cochin-682 018, Kerala, India

ABSTRACT

The epizoic and the ectoparasitic protozoans were studied from the planktonic copepods of the

southwest and southeast coasts of India.

The species of protozoans viz, Trochilioides trivialis Fenchel,

Zoothamnium adamsi Stokes ; Ephelota gemmipara Hertwig, Acineta euchaeta Sewell, Acineta sajirae
sp. nov., Paracireta pleuromammae Steucr, Paracineta gaetani Sewell, Hallezia scottocalani Sewell,
Ellobiopsis chattoni Caullery, Ellobiopsis elongata Steuer and a few cysts, arc described with

illustrations.

T. trivialis and P. pleuromammae are new records {rom the Indian Ocean.

E, gemmipara as

cpizoic on copepods is recorded for the first time. 4. sajirae is a new species belonging to the

family Acinetidae.

The epizoits and the cctoparasites were found infesting the appendages and the body proper of
different species of planktonic copepods collected from four sectors, off Tuticorin, off Cape comorin,

off Karwar and off Ratnagiri.

The nature of association, host, associate relationship and the raic of infestation are discussed.

INTRODUCTION

STUDIES on the eipzoic and the cctoparasitic
protozoans from copepods have been made
by several authors (Canu, 1892 ; Sand, 1895,
1901 ; Caullery, 1910; Collin, 1911, 1912;
With, 1915; Marshall er «l., 1934 ; Chatton
and Lwoff, 1935 ; Steuer, 1932 ; Jepps, 1937,
Boschma, 1948 ; Scwell, 1951 ; Wickstead,
1963 ; Santhakumari, 1985 ; Santhakumari and
Saraswathy, 1979). Nevertheless very few
studics are there about these forms from Indian
Ocean (Sewell, 1951, Santhakumari, 1985 ;
Santhakumari and Saraswathy, 1979).

The epizoits and the ectoparasites are
important in the sense that they injurc the
host. The host, copepods are not only the
major group both volumetrically and numeri-
cally, in most of the cases in Zooplankton, but
also are ecconomically important as they
directly form the food of small fishes.

The author expresses her gratitude to the

Director, National Iunstitute of Oceanography,
Goa and to the Scientist-in-charge of N.I.O.,
Cochin, for providing facilities. She gratefully
acknowledges Dr. M. Saraswathy, Scientist
N.ILO., Cochin for the identification of the
host, copepods.

MATERIAL AND METHODS

Zooplankton samples were collected with
Bongo 60, made of nylon material of 0.5 mm
mesh, width (60 cm ring diamcter) with calibra-
ted flowmeter, from sections off Tuticorin,
off Capc Comorin, off Karwar and off Ratna-
giri, southwest and cast coasts of India. The
samplcs were preserved in 49 formaldehyde
solution in sca water. Copepods were exami-
ned under the microscope for associates and
were separated for further study. The infected
specimens were studied in detail. Drawings
were made with the aid of camera lucida.

Details of collection, associate, host, place of
attachment etc. are given in Table 1.
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OBSERVATIONS
Ciliata
Order :  Holotricha

Family : Dysteriidac
Trochilioides Kahl

Class :

Genus @

Trochilioides trivialis Fenchel

Body oblong; measures 45-60 p by 30-40
p; two contractile vacuoles. Lateral cdges
of the animal arc kept vertically and inwards,
cspecially on the left side where the rim
ncarly reaches the middle of the animal. The
macronecleus is situated in the left side of the
body (Fig. 1).

This ciliaste was noticed from the ventral
side of Eucalanus sp. from off Cape Comorin.

30 specimens were found on the same host.
It is a herbivore, feeding on algal remnants.

Fenchel (1965) described this species from
Gammarus sp. from Scandinavian waters.

Order : Peritrichida
Family : Vorticellidac
Genus @ Zeothamnium Bory

Zoothamnium adamsi Stokcs

Primary stalk of colony varies in length from
150-175 pr. The mode of bifurcation appears
to be dichotomous and cach ultimate cnd bears
a single zooid. The zooid is inverted bell-
shaped and in preserved condition it is almost
pyriform in outline and measures 40-60
in length.

In the largest colony the stalk appears to
have undergone about five bifurcations and
carrics upto 14 individuals. Five colonies
were noticed from a single host specimen.  The
zooids were all of the same size and no single
Z0ooids were seein.

V. SANTHAKUMARI

This specics was found on seven specimens
of Eucalanus sp. The colonies were attached
on the postero-dorsal side of cephalothorax
and urosomal segments,

Steucer (1982) described a Zoothamnium sp.
from Pleuromamma gracilis and Sewell (1951)
from Euchaeta marina.

Class : Suctoria
Family : Ephclotidae
Genus : Ephelota Wright

Ephelota gemmipara Hertwig

Body almost cup-shaped with a diameter of
40-70 p+, stalk very long transparent and
measures 400-1300 4« in length. It is trams-
parent aud the proximal end attached to host
by means of disc. Tentacles arisz from the
projections of the tip of the cup as shown in
Fig. 3. The protoplasm is finely granular.

This species infesting copepods, Is recorded
for the first time from the I[ndian Ocean.
Nevertheless, Santhakumari (1985) observed
this species epizoic on crab larvac f{rom
Arabian Sca.

During the present study L. gemmipara
was observed from copzpods, Pontella investi-
goris, Euchacta marina, Candacia tuberculatu,
Labidocera ucuta, L. minima and Undinula
vulgaris. This suctorian was found infesting
chicfly the postero-dorsal region of cephalo-
thorace (Pl. 1 A). A maximum of 12 specimens
were observed from a singlz host.

In cortain cases only the stalks were found on
the host. The zooid portion might have
nipped off from the stelk (Pl [ A).

Even though large number of specimens were
examined, only six species of copepods were
noticed infected by this species. The hosts
were collected from off Tuticorin, off Cape
Comorin, off Karwar and off Ratnagiri.
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Steuer (1932) recorded this species from end of stalk little constructed, striated portion
Pleuromamma borealis and P. gracilis from expanding into a basal plate. At the distal
Labrador stream. . end of stalk is a well developed theca, proximal

Fig. 1. a. Trochiliodes trivialis from Eucalanus sp., b. Zoothaminium adamsi, part of the colony shown,
c. Ephelota gemmipara showing body structure, d, e and f, Acineta euchaeta showing body structure

of different stages.
end of which is folded back over the end of
Family : Acinctidae stalk like a cuf. Theca delicate and wrinkled,
Genus : Acineta Ehrenberg, emend, Collin theca ranges from 275 to 300 x. The animal
(body) measures 150 x in diameter, tentacles
Acineta euchaeta Sewell (Fig. 1 d-f) numerous in the fully matured animal arranged
In fully matured 4. ewchaeta, stalk measures in two fasciculi. Protoplasm finely grannular
about 225 ¢ in length by 25 ¢ in width, proximal  (Fig. 1 d).
3
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lnside body there is an oval mass, the
embryo. An oval shaped nucleus inside the
embryo. A distal margin of body, is a notch
that represents birth pore, through which
embryo passes out from parent. In this stage
nucleus of parent not visible.

In young specimen, stalk measures 100 pn
to 125 u in length, body measures 80 u in dia-
meter. At this stage nucleus is spiral.
Number of tentacles very from 65 to 70 in each
fasciculus. In further developed specimens
nucleus oval and the protoplasm granular.
In young specimens theca not so wrinkled as
that of the matured specimens (Fig. 1 ¢, f).

A. euchaeta specimens of the present study
are little bigger than that of Sewell’s. The
stalk of the matured specimen of Sewell varied
from 210 to 250 x. The body measured upto
125 p in diameter. Except for the small size
all the characters are similar. He observed
it from Euchaeta marina and E. wolfendeni.

During the prescat study the A. euchaeta
was obscrved from E. marina, E. wolfendeni,
Calanopia eliptica, Labidocera acuta Eucalarnus
sp. and Acineta sajirae sp. nov.

Body is clongated cup-shaped with exten-
sions of two arms as shown in Fig. 2a-c, arms
equal in height. Body measures upto 58
in diameter. Tentacles arranged in two fasci-
culi at end of each arm. Number of tentacles
vary from 8 to 10 in each arm. Each tentacle
ends in knob. Protoplasm finely grasular,
intermingled with coarser granules. Body is
straw coloured. Shape of macro-nucleus vary
from oval to globular.

Stalk visible in all specimen even in very
small individuals, transparent and measures
from 30 to 75 p in length, proximal end of
stalk constricted and ends in a basal disc with
which animal attaches to host.

Inside body of the developed, mature speci-
nen, cmbryos could be seen, embedded in a
cover as seen in Fig. 2a.

Several specimens of A. sajirae were observed
from the caudal cirrii and the urosome (Pl. I B,
II A). Upto 13 specimens were noticed from a
single host.

This species shows some rescmblance to
A. tuberosa Ehrenberg in shape of the body,
But the presence of two well developed arms
is a marked difference. More over the present
specimen is larger in size than 4. twberosa.
This specics was observed from Labidocera
acuta, Euchaeta marina, E. wolfendeni and
Calanopia eliptica. Type specimens on cope-
pod host were deposited in the reference
collection of the Indian Ocean Biological Centre
wita the Catalogue numbers 10 BC 0393-02-15-
1986.

Family : Podophryidae
Genus : Paracineta Collin

Paracineta pleuromamma Steuer (Fig. 2 d, ¢)

Body somewhat rounded and measures
30-45 p in diameter. Protoplasm granular
with rounded structurcs. An outer membra-
neous cover which vares from 50-110 x in
length. Stalk is alwdys smaller than outer
cover. Tentacles arisc from plasma cone.
Macronucleus rounded.

Steuer (1932) described this species from
Plewromamma  xiphias, P. abnormalis, P.
gracilis and P. borealis. All of them were
from the area of Bengula current.

The present finding is & new record from the
Arabian Sea and also from the hosts Euchaeta
marina and E. wolfendeni.

Paracineta gaetani Sewell (Fig. 2f, g)

Body usually spherical having a diameter of
30-42 u. Protoplasm of the body frequently
includes a number of refractile particles as
well as  coarse  granules.  Macronucleus
rounded or oval. Tentacles in some cases are
as long or longer than diamcter of body and
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PLate . A. Ephelota gemmipara on the cephalothorax, stalks without zooid can be seen and B. Acineta safirag
sp. nov, attached on caudal cirri of copepods, .
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Puate 1. A. Ephelota gemmipara on the cephalothorax, stalks without zooid can be seen and B. Acineta sajirag
sp. nov. attached on caudal cirri of copepods.
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arranged on one side omly. Each tentack  P. gaetani is observed from the urosome of
appears to be minute knob. Euchaeta wolfendent, E. marina and Labidocera

) v acuta.
Cover of the cup very delicate and in most

specimens smooth., But in some cases irregu-  Sewell (1951) described this species from the

Fig. 2. a, b & c. Acineta sajirae 0. sp. showing different stages ; d, ¢. Paracineta pleuromammae two stages
f and g. Paracineta gaetani, two stages.

larly crenulated on sides. Length of cup anterior appendages of Gaetanus antarcticus
measures about 38 p, length of stalk varied and on the posterior thoracic margin of
from 23 u to 30 p, stalk attached by a basal G. curvicornis.

plate.
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Genus : Hallezia Sand
Hallezia scottocalani Sewell (Fig. 3 a, b)

Body pyriform, body diameter 31 p in antero-
posterior axis and 25 in transeverse. Macro-
nucleus oval. Tentacles arranged in two
fasciculi on almost opposite sides of body and
14-18 in each fasciculus. Protoplasm gra-
nular with coarse particles. In stalk also
protoplasmic granules found as that of body.

At distal end of body therc a slight notch
and probably through this porc embryo may
escape.

Staked specimens of H. scottocalani were
noticed on the sccond antenna of the female of

Rhincalanus sp.

Sewell described several stages including very
small without having a stalk.

Class : Flagellata

Family : Ellobiopsidac
Genus : Ellobiopsis Caullery

Eliobiopsis chattoni Caullery (PL. 11 B)

E. chattoni is an ecctoparasite living on
appendages of Copepods. Body  pyriform
in shape and largest specimen measvres 700 u
in length and 350 g in diameter. It absorbs
nourishment from host through ‘root’. This
species was described in detail by Santha-
kumari and Saraswathy (1979).

The specics was observed in large numbers
from copepods Undinula vulgaris, Euchaeta
marina and Cosmocalanus darwinii.

Iillobiopsis elongata Steuer (Fig. 36)

Body clongate and cylindircal, measuring
196 u in length by 79 p in breadth. Pellicle
clearly wrinkled transverse in its disral two-
thirds. Stalk 155 ¢ in length.

V. SANTHAKUMARI

50 p

o
Qe

Fig. 3. a. Haliezia scotrocalani, two stages ; b. Ellobiopsi
elongata  showing structure, c¢. Cyst from Undinul
vulgaris and d. Cyst from Rhincalanus sp.

E. elongata is smaller than E. chattoni.
I'his parasite also absorbs nourishment from
the host.
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It was noticed from the second antcnna o!
Undinula vulgaris.

Cysis

A number of copepods were recorded with
cysts on their appendages (With, 1915 ; Steuer
1932 ; Chatton and Lwoff, 1935 ; Sewell, 1951).

During the present study a few cysts were
observed from Euchaeta inarina, Undinula
vulgaris and Rhincalanus sp.

Cyst No. 1

Globular cysts were noticed from the dorsal
side of Cephalothorax of E. marina (Pl. 1[ C).
Cyst wall thick and protoplasm granular and
dense. Body measures 105 p in diameter.

Cyst No. 2 (Fig. 3C)

Cyst wall very think delicate and completcly
filled by body of cell. Cell protoplasm finelly
granular. Stalk stout and not too long.
Body measurcs 65 p in length and stalk not too
long. Body mecasures 65 p in length and 38 »
in breadth and stalk 10 long. Itis found from
U. vulgaris.

Cyst No. 3 (Fig. 3d)

37

refractile granules in protoplasm. It mzasures
46 1 in length and 23 g in width. Stalk of
moderate length, 14 . [t was found attached
on Rhincalanus sp.

It could be scen from the Table that Fuchaeta
marina and E. wolfendeni were infected by
more number of associates. Perhaps it may
be due to the presence of their long cirri and
other appendages which facilitate the casy
attachment of thesc associates,

Acineta cuchaeta rank first among epizoits
in infesting more number of hosts and also in
rate of infestation.  E. gemmipara com:s nzxt
to A. euchaeta.

E. chattoni stands first in the case of number
of specimens.

Deterioration of exoskeleton due to over-
crowding of associates might serve as portals
for other harmful organisms such as bacteria
and fungi capablc of causing serious shell
discascs as has been observed by Rosen (1970).
In the case of ectopapasintic forms like E.
chationi and E. elongata their ‘ roots > not only
penctrate into the appendages of the host
serving as an organ of attachment, bu! also as
an organ of absorption and heace the harmful

Body of cyst an elongate oval ; protoplasm effects are much more than that of an
finely granular and vacuolated. A number of epibiont.
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