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First record of association of planktonic diatom Chaetoceros coarctatus
Lauder, 1864 with a peritrich ciliate epibiont Vorticella oceanica Zacharias,
1906 (Ciliophora: Peritricha) from the Indian Ocean region
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Vorticella oceanica Zacharias, 1906%, a peritrich ciliate was found on the marine planktonic diatom Chaetoceros coarctatus Lauder,
18642 from the coastal waters of southwestern Bay of Bengal. The present report can be considered as the first report of the epibiont
Vorticella oceanica from the Indian coastal water as well as from Indian Ocean.
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Introduction

Chaetoceros Ehrenberg, 1844 was first
identified from Antarctic Ocean specimens. The
worldwide distribution of this genus often dominates
the marine diatom population®®. Although ~400
species are found worldwide under this genus* & ®,
work by Ferrario et al.,” explained ~ 175 species in

this genus.

The genus Chaetoceros is found to be well
diversified in Indian coastal waters as well as in
Indian Ocean region, by representing ~ 30-35 species.
Among these species of Chaetoceros, some of the
very common species in the Indian waters are
Chaetoceros lorenzianus, C. decipiens, C. coarctatus,
C. compressus, C.messanensis, C.contortus etc.
Among these Chaetoceros species some of the
species have association with different ciliates as
epibionts, as in the present study many Chaetoceros
coarctatus chains were found to be associated with
the peritrich ciliate Vorticella oceanica. The present

study was carried out in the coastal waters of
Kalpakkam, southwestern Bay of Bengal (SW-BOB),
east coast of India.

Most of the organism associations found
from Indian waters are either between ciliate
protozoans (as epibiont) and copepods/ other
crustaceans (as host) or between photosynthetic
micro-organisms (as epibiont) and copepods (as
host). However, ciliate protozoan epibiont in
association with marine planktonic diatoms was
found from this coast, which to the best of our
knowledge is the first report from the Indian waters
as well as Indian Ocean. Among different ciliate
protozoan epibionts, Vorticella oceanica is one of the
important one and was confirmed from our sample by
detailed morphological investigations by the help of
previous literature®, Though, this study on the
epibiont was not carried out with an objective, we
observed this phenomenon during our routine
phytoplankton monitoring program.



INDIAN J. MAR. SCI., VOL. 46, NO. 09, SEPTEMBER 2017 1807

Materials and Methods

Samples were collected from the coastal
waters of Kalpakkam (~500m away from seashore
inside the sea), SW-BOB. Phytoplankton samples
were collected using plankton nets of 55 pm mesh
size. After collection, phytoplankton samples were
preserved with 1% Lugol’s Iodine solution (for
staining and preserving) and 5% buffered formalin (to
avoid the interference of zooplankton in
phytoplankton analysis). Preserved samples were
transferred to laboratory for qualitative and
guantitative analyses. Each sample was screened
under stereo binocular microscope (Zeiss Axiovert 40
CFL). Phytoplanktons were identified up to species
level using standard literature®. Our samples
yielded a good number of C. coarctatus with attached
Vorticella ciliates as epibiont and were photographed
individually in vivo under the light microscope.
Permanent slides were prepared using DPX
(Refractive index = 1.52) as a mounting medium.
Specimens were measured and photographed under
Zeiss Axio Observer Al microscope with Jenoptik
ProgRes CF Scan Camera and CapturePro image
analysis software.

Results and Discussion

Phytoplankton samples collected from the
coastal waters of SW-BOB constituted ~7-10% of
Chaetoceros spp. (in surface water). Except
Chaetoceros coarctatus, other species were not
observed with epibionts. As Chaetoceros coarctatus
was classified as an oceanic warm water species® 2, it
was found in moderate density in our coastal water
samples.

Taxonomic remarks of Chaetoceros coarctatus

Chaetoceros coarctatus forms straight chains
attached to Vorticella species®®. The diatom has two
terminal setae forms, based on the chain position,
shape and direction. The setae on the anterior valve
are “anterior terminal setae, and on the posterior
valve are “posterior terminal setac”***°, The anterior
terminal setae are less robust than posterior one and
interestingly, the special intercalary setae possess
longer and robust spines compared to other setae
found in other species of this genus.

Classification
Class: BACILLARIOPHYCEAE Haeckel 1878

Order: CENTRALES Hustedt 1930
Sub-order: BIDDULPHIINEAE Simonsen 1872
Family: CHAETOCERACEAE Smith 1872
Genus: Chaetoceros Ehrenberg 1844
Species: coarctatus Lauder 1864

The peritrich ciliate epibiont Vorticella
oceanica was first described by Zacharias in 1906
from Sargasso Sea, where they found it attached to
Chaetoceros®. According to Nagasawa & Warren®,
Zacharias' did not provide the diagram for
V.oceanica, but he explained the bell dimension (28
pm long, 22 pm diam. with oral cilia 12 um in
length). In 1943, Cupp™ provided the diagram for V.
oceanica and the dimensions almost matched with
that of Zacharias’s™ description.

Classification
Kingdom: PROTISTA Ernst Haeckel, 1886

Phylum: CILIOPHORA Doflein, 1901
Class: OLIGOHYMENOPHOREA de Puytorac et al., 1974
Sub-class: PERITRICHIA Stein, 1859
Order: SESSILIDA Kahl, 1933
Family: VORTICELLIDAE Ehrenberg, 1838
Genus: Vorticella Linnaeus, 1767

Species: oceanica Zacharias, 1906

Vorticella oceanica was conspecific with V.
striata Dujardin, 1841 according to Noland and
Finley'” and Warren®®. Later it was redescribed as a
separate species by Nagasawa and Warren®,

Morphology

Body conical to bell-shaped. Peristomial disc
flat. Pellicle with 25-34 closely spaced striations. One
macronucleus vermiform and J-shaped, sometimes
elongate bean-shaped. One micronucleus. Single
contractile vacuole at ventral wall of vestibulum.
Mostly epibiotic on the diatom Chaetoceros
coarctatus. Size of zooid 18-34 x 22-44
pm. Stalk about 80-200 pm long, distally widened (3-
5 pm across).
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Fig.1 (A-B): Photographs of ciliiate epibiont Vorticella oceanica
showing attachment throughout the chain of diatom Chaetoceros
coarctatus cells

Fig. 2: Photograph of a single cell of Vorticella oceanica

Distribution and host specificity

Reports on the relationship between
V.oceanica and C.coaratatus (Fig.1 & 2) indicated
that the relation is either epibiosis or phoresis®.
According to Lincoln et al."® ‘Epibiosis’ is a
symbiotic relationship in which one organism gets
attached to the outer surface of another organism.
And Kinne® described the phenomenon of phoresis
as the provision of shelter, transportation and other
facilities to one organism by another one without any
effect on metabolic activity. According to Herman &
Mihursky? and Nagasawa? % phoresis seems to be
species specific. Vorticella oceanica has been found
earlier from Sargasso Sea’, off the Pacific coast of
North America®, off the pacific coast of Japan®* & %,
off the western African coast of Sierra Leone?, from
the Caribbean Sea’’ and off the coat of Amami-
Oshima Island, Japan®.

This is evident from the earlier studies that
solely V. oceanica is recorded as an epibiont of C.
coarctatus ** 2 % 27 There is a single report of V.
oceanica in association with another basibiont (host-
Chaetoceros tetrastichon) other than C. coarctatus %.
However, later with ample of evidences the host was
confirmed as C. coarctatus, which was misidentified
as Chaetoceros tetrasticho®

Remarks

Although Chaetoceros coarctatus is an
oceanic warm water species, it was observed in the
coastal waters of SW-BOB in a few occasions with
good numbers during the present study, with epibiont
V. oceanica. The epibiont V. oceanica was found
attached to the whole length of the host C. coarctatus.
This could be attributed to the specialized cell and
setae structure of C. coarctatus, which attract the
Vorticellids to attach on it.

Acknowledgement

Authors would like to thank Dr. Alan
Warren, who provided his own literature (authored by
him), which helped us a lot in preparing this
manuscript. Secondly, authors are also very grateful
to Station Director, Madras Atomic Power Station
(MAPS) for giving permission to collect plankton
samples from the vicinity of MAPS



INDIAN J. MAR. SCI., VOL. 46, NO. 09, SEPTEMBER 2017

References

1.

10.

11.

12.

13.

Zacharias, O., Hidrobiologische und fischereiwirtschaflitche
Beobachtungen an einigen Seen der Schweiz und Italien.
Ploner Forschungsber, 12 (1906) 169-302.

Lauder, H.S., Remarks on the marine Diatomaceae found at
Hong Kong, with description of new species. Transactions of
the Microscopical Society of London, New Series, 12 (1864)
75-79.

Evensen, D. L. & Hasle, G. R., The morphology of some
Chaetoceros (Bacillariophyceae) species as seen in the
electron microscope. Nova Hedwigia, Beiheft, 53 (1975)
153-174.

Rines J E B & Hargraves P E (1986), Considerations of the
taxonomy and biogeography of Chaetoceros ceratosporus
Ost. and Chaetoceros rigidus Ost. In: Proceedings of the 8th
Diatom Symposium (M. Ricard, ed.), Koeltz Scientific
Books, Koenigstein, 97-111.

Hernandez-Becerril, D. U., A morphological study of
Chaetoceros species (Bacillariophyta) from the plankton of
the Pacific Ocean of Mexico, Bull. Nat. Hist. Mus. London
(Botany), 26 (1996) 1-73.

Hasle G R & Syvertsen E E (1997), Marine diatoms. In:
Identifying Marine Phytoplankton (C.R. Tomas, ed.),
Academic Press, San Diego, 5-385.

Ferrario, M., Hernandez-Becerril, D. U. & Garibotti, I.,
Morphological study of the marine planktonic diatom
Chaetoceros castracanei Karsten (Bacillariophyceae) from
Antarctic waters, with a discussion on its possible taxonomic
relationships, Bot. Mar., 47 (2004) 349-355.

Nagasawa, S. & Warren, A., Redescription of Vorticella
oceanica Zacharias, 1906 (Ciliophora: Peritrichia) with notes
on its host, the marine planktonic diatom Chaetoceros
coarctatum Lauder, 1864, Hydrobiologia, 337 (1996) 27-36.

Subramanyan, R., The Diatoms of Madras Coast. Proc.
Indian Acad. Sci., 24(1946) 1-197.

Desikachary, T. V., Atlas of Diatoms, Fascicles — Il and IV.
Madras Science Foundation, Madras. 222 — 400 Plates
(1987).

Tomas, C. R., ldentifying Marine Diatoms and
Dinoflagellates, (Academic Press Inc., New York)
1996, 598 pp.

Kawarada, Y., Kuroshio no keisourui, Inf. Bull. Planktol.
Japan [Diatoms in the Kuroshio waters neighbouring Japan]
12 (1965) 8-16.

Cupp, E. E., Marine plankton diatoms of the west coast of
North America, Bull. Scripps Inst. Oceanogr., University of
California, La Jolla, 5 (1943) 1-238.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25

26.

27.

28.

29.

1809

Hernandez-Becerril, D. U., The morphology and taxonomy of
the planktonic diatom Chaetoceros coarctatum Lauder,
Diatom Res., 6 (1991) 281 -287.

Lee, S.D. & Lee, J.H., Morphology and taxonomy of the
planktonic diatom Chaetoceros species (Bacillariophyceae)
with special intercalary setae in Korean coastal waters, Algae,
26 (2011) 153-165.

Dujardin, F. (1841), Histoire naturelle des Zoophytes,
Infusoires, comprenant la physiologie et la clasification de
ces animaux et la maniere de les étudier a l'aide du
microscope: Librarie Encyclopédique de Roret, pp. i-xii, 1-
684. Paris

Noland, L.E. & Finley, H.E., Studies on the taxonomy of the
genus Vorticella, Trans. Am. micro. Soc., 50 (1931) 81-123.
Warren, A., A revision of the genus Vorticella (Ciliophora:
Peritrichida), Bull. Br. Mus nat. Hist. (Zool.), 50 (1986) 1-57.
Lincoln RJ, Boxshall GA & Clark PF (1982) “A Dictionary
of Ecology, Evolution and Systematics”, Cambridge
University Press, London, 298 pp.

Kinne O, Diseases of marine animals: general aspects, in:
Diseases of Marine Animals I, edited by O.Kinne, (J. Wiley
& Sons, New York) 1980, pp 13-73.

Herman, S. S. & Mihursky, J.A., Infestation of the copepod
Acartia tonsa with the stalked ciliate Zoothamnium, Science,
146 (1964) 543-544.

Nagasawa, S., The peritrich ciliate Zoothamnium attached to
the copepod Centropages abdominalis in Tokyo Bay waters,
Bull. Mar. Sci., 38 (1986) 553-558.

Nagasawa, S., The copepod Centropages abdominalis as a
carrier of the stalked ciliate Zoothamnium, Hydrobiologia,
167/ 168 (1988) 255 — 258.

Yamaji I (1962) “Nihon plankton zukan”, Hoikusha Pub. Co.
Ltd., Osaka, Japan, 238 pp. (The plankton of Japanese
waters).

. Yamaji I (1966) “Nihon kaiyo plankton zukan”, Hoikusha

Pub. Co. Ltd., Osaka, Japan, 369 pp. (Illustrations of the
marine plankton of Japan).

Aleem, A. A., Marine microplankton from Sierra Leone
(West Africa), Indian J. Mar. Sci., 8 (1979) 73-89.

Navaro, J. N., A survey of the marine diatoms of Puerto Rico
I1l. Sub-order Biddulphiineae: Family Chaetoceraceae, Bot.
Mar., 25 (1982) 305-319.

Fujioka, S., (1990). Kuroshio no plankton zokan, Amami-
oshima hen. Nagasaki-ken Culture Publishing Union,
Nagasaki Japan (lllustrations of the plankton of the Kuroshio-
waters, Plankton in Amami-oshima Island Coastal waters),
170 pp.

Kokubo S (1960) Fuyu-keisouri, Koseisha-koseikaku, Tokyo,
330 pp. (Plankton diatoms).


http://www.szn.it/SZNWeb/cmd/ShowArchiveItem?TYPE_ID=REFERENCE&ITEM_ID=21376&LANGUAGE_ID=2
http://www.szn.it/SZNWeb/cmd/ShowArchiveItem?TYPE_ID=REFERENCE&ITEM_ID=21376&LANGUAGE_ID=2
http://www.szn.it/SZNWeb/cmd/ShowArchiveItem?TYPE_ID=REFERENCE&ITEM_ID=21376&LANGUAGE_ID=2
http://www.szn.it/SZNWeb/cmd/ShowArchiveItem?TYPE_ID=REFERENCE&ITEM_ID=21376&LANGUAGE_ID=2

