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INTRODUCTION

Bryozoans are aquatic, colonial, sessile invertebrates which comprises
about 5,000 1living species and about 16,000 fossil species. They are
distributed both in marine and freshwater habitats, almost invariably as

incrustations or as growth on any substratum.

The study of biogeography of an animal group is extremely important in
order to understand their succession and subsistence in a geographical
realm where their distribution is substantially influenced by the
prevailing environmental conditions. The inherent capacity to tolerate a
wide range of abiotic variables has been used in tracing the Llimits of
faunistic distribution in aquatic environs. The tolerance may either be
genetic or nongenetic. Genetic irreversible adaptations result in scanty
distribution of a population whereas genetic reversible adaptations as in
benthic forms, pave way to a wider distribution. Marine bryozoans exhibit a
greater degree of abundance and diversity from the shore down to the
oceanic regions. However, they are plenty in the shallow waters of the
continental shelf. Bryozoan colonies may be encrusting straggling or
foliaceous type. Bathymatrically erect bryozoans are more common along the
continental shelves whereas in the continental slopes, the encrusting forms

dominate.
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Hincks (1887) collected seven species of bryozoans from the Mergui
Archipelago, which might be first report on their systematics from the
Indian subcontinent. Thornely (1907) analysed a collection of bryozoans
kept in the Indian Museum, Calcutta and described 81 species including 4
new species, Though Robertson (1921) succeeded in identifying 95 species of
bryozoans including three new Membraniporid species from the Bay of Bengal ,
she could not describe about 80 species in detail. The other works on
Indian bryozoa include : Kurian (1950); Daniel (1954): Antony Raja (1959);
Menon (1967) Satyanarayana Rao (1975) and Nair (1989). Menon has conducted
extensive studies on the taxonomy and ecology of Indian bryozoans (Menon

and Nair, 1967b, 1969a, b, c, & 1971, 1972a §& c, 1975).

This paper deals with the biogeographical distribution of 108 species

which were collected from Indian waters and Antarctican waters.
MATERIALS AND METHODS

The materials for the present study were obtained from the collections
made from the shore, inter-tidal, sub-tidal regions of southwest and
southeast coasts of India. Specimens were also collected by trawl-net from
the neritic areas; by scrapings from rocks and boulders, from littoral
algae, underwater structures, stilt roots of mangrove trees and dredged
from the sea floor. Glass and wooden test panels employed also provided
material for the present study. Corals, shells and sponges dredged from the
Gulf of Manaar, oyster beds in Tuticorin, Parangipettai and the Gulf of
Kutch were also examined for the collection of materials. A few epizoic
forms were collected from crustaceans like crabs and giant prawns. Some

species were obtained from the anchors of mechanised fishing trawlers.



RESULTS AND DISCUSSION

The tables (1, 2 § 3) give the details of the biogeographical
distribution of 108 species collected from Indian waters. The pattern of
distribution, as inferred from the present study in the light of available
global literature enables one to draw certain interesting inferences. Three

species of bryozoans namely, Electra indica, Alderina arabianesis and

Shizoporella cochinensis are now known new to Science. Sixty nine species

are recorded for the first time from Indian waters, There are 10
Cosmopolitan species represented in the present study which have been
previously collected by various workers usually from the hulls of ships or
such other floating objects and sea weeds. Thus in the artificial and man
influenced agency of dispersal of the bryozoa is further aided by a
favourable milieu of sea water and nature of oceanic currents. Eurythermal
species would exhibit a greater ability to tolerate over a wide range of
sea water temperature enabling them to spread far and wide in the areas of

seas and ocean.

The composition in a biogeographical sense, of 108 species 1is as

follows:

12 species represented Ctenostomata, among which the distribution of 4
species 1is cosmopolitan; Z species, Indo-pacific; 11 species, Arabian sea

and 8 species, Bay of Bengal.

Of the 55 species represented in Cheilostomous anascan bryozoans, the
distribution of 10 species is cosmopolitan; 20 species, Indo-pacific; 32

species, Arabian Sea and 36 species, Bay of Bengal.



40 species represented the Cheilostomous ascophoran bryozoans in which

the distribution of 5 species is cosmopolitan; 23 species, Indo-pacific; 2

species, Antarctic; 28 species, Arabian sea and 17 species, Bay of Bengal.

Of the 29 species from Antarctica (Table 4) 7% of species represented

the Red Sea, 14%, the Atlantic. The occurrence of 85% of species in regions

outside the Atlantic is a significant information which clearly supports
that the Indian Ocean bryozoans are distinctly distributed mainly in the

Indian waters.

Only a single species Crisia elongata represented Cyclostomata which

has a distribution in Indo-pacific and in the Bay of Bengal.

Generally, the distribution of bryozoans is achieved either through
larval dispersal or by transport by their attachment to the hulls of ships
or through other drift objects, Transporfation is also possible through
epizoic forms such as algae, shells and other floating materials as on
"flotsam and jetsam'. As the larvae of Membraniporid and Electrid bryozoans
are planktonic, surface water currents would play a major role in the
dispersal of the species so as to distribute them far and wide to different

regions.

Farlier studies indicated that no remarkable similarity exist between
the fauna of the Red sea and Indian waters. It is noteworthy that the
Gymnolaemates are capable of widespread distribution owing to their
greater adaptability. Of the 108 species collected, 90% are Gymnolaemates.
Among the whole collection, the distribution of only two ascophoran

species, Rhynchozoon tubulosum and Fenestrulina malusi are represented in

the Antarctica.
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The similarity in species composition between the Indo-Australian

Archipelago, the Pacific Ocean and the Red sea on the one hand and the main
Indian region on the other hand is worth mentioniﬁg. It has been also
earlier commented wupon for Bryozoa (Menon, 1972). The reason for this
similarity can be explained owing to the greater diversity of tropical
species and mixing of waters between the Pacific and the Indian Ocean
through the Malay region and the straits of Malacca (Swell, 1948}, and
through the Arabian sea with the Red sea of the sub surface waters and due
to the seasonal upwelling. A degree of bryozoan faunal resemblance between
these regions (inclusive of the Indian forms) can naturally be expected.
This leads to greater changes of dispersal and spread of planktonic larvae
as well as the adult bryozoan colonies through the water currents besides
their transport through hulls of ships, sea weeds, drift material or as
epizoic forms on gastropods, etc. Despite these successful means of
'migration' of species, their very survival in the new environs would
primarly depend upon encountering favourable temperature and salinity

regime of sea water.

The bryozoan species recorded from Cochin and Parangipettai area
showed ~ their peaks of settlement during the summer and premonsoonal
seasons. The prevailing circulation pattern during the premonsoon (July-
August) in Parangipettai together the southwest drift current associated
with the easterly flowing monsoon current (from Africa) washing this coast
line and the seasonal upwelling cumulatively play an important role for the
recruitment and seasonal transportation of Plankton including bryozoan
larvae for their effective settlement during these seasons (Naidu §&

Krishnamurthy, 1985, Lafond, 1957, 1961).



The meeting of the warm current flowing westwardly, the Mozambique and
the cold Atlantic current of the westwind drift, current off the south-west
coast of Africa, bring about abrupt changes in, particularly in the sea

water temperature (Sewell, 1984}, which could affect the distribution of

bryozoan larvae in the Arabian sea of India.

Among 29 species of Antarctic bryozoans only 2 were found in Indian
Ocean. This clearly supports the view of Winston (1983). She remarked that
the bryozoans appeaf to have had a long history of isolation in the
Antarctica. Rogick (1965) recorded 321 species from the Antarctic and sub

Antarctic of which 179 are confined to Antarctic waters.

The separation of Australian region and Antarctica by the deep water
band and the existence of strong Circum Antarctic current systems hindered
the possibility of faunistic resemblance between these regions. Evaluating
the fossil record of bryozoa, it is found that there existed a linkage
between Australia and Antarctica during the Cretaceous period. Since the
bryozoan evolution starts well in advance, it is quite likely that during
Cretaceous, the presence of shallow seas existed between Australia and
Antarctica would have helped in bryozoan faunal contiguity (Frakes, 1979).
The Teritiary deposits ranging from Palaeocene to pliocene in age were rich
in bryozoans. The shifting of Australia and New Zealand into the middle
latitudes and opening of Circum Antarctic circulation culminated in the
elimination of many bryozoans owing to the impact of Indo-Pacific
immigrants and physicochemical variations in the environment. This process
ultimately affected the bryozoan population in Southern Indian Ocean and

Australian region.



Table 1. Geographical distribution of Indian bryozoans: Ctenostomata and
Cyclostomata
No. Species ENDEMIC C.P. I.P. ANT
A.S B.B
CTENOSTOMATA
1. Alcyonidium erectum +
2. Alcyonidium polyoum + o+ +
3. Victorella pavida + 4+ +
4. Nolella papuensis + +
5. Vesicularia papuensis + o+ +
6. Amathia distans + 4
7. Amathia convoluta + 4 +
8.  Zoobotryon verticillatum +
9. Bowerbankia gracilis + o+ +
10. Triticella korenii +
11. Triticella pedicellate +
12. Aeverrillia setigera + 4+
CYCLOSTOMATA
1. Crisia elongata + +
A.S = Arabian Sea; B.B = Bay of Bengal; C.P = Cosmopolitan
1.P = Indo-Pacific; ANT = Antarctic



Table 2 Geographical distribution of Indian bryozocans : Cheilostomata
Anasca
No. Species ENDEMIC C.P. I.P. ANT
A.S B.B
1. Aetea anguina + +
2. Aetea ligulata + +
3. Membrainpora amoyensis +
4. Membrainpora savartii + o+ +
5. Membrainpora perfragilis +
6. Membranipora tuberculata +
7. Membrainpoora villosa +
8. Electra crustulenta + 4 +
9. Electra bengalensis + 4 +
10. Electra indica +
11. Electra bellula +
12. Electra pilosa + +
13. Electra tenella + +
14. Electra crustulenta +
arctica
15. Conopeum reticulum + * +
16. Conopeum commensale + o+
17. Conopeum eriophorum + +
A.S = Arabian Sea; B.B = Bay of Bengal; C.P = Cosmopolitan
1.P = Indo-pacific;ANT = Antarctic



Table 2 {Contd.)

No. Species ENDEMIC C.P. T.P. ANT
A.S B.B

18. Conopeum seurati +
19. Caleschara levensenii + +
20. Caleschara mexicana +
Zl. Crassimarginatella +

kumatae
22. Cupuladria indica + +
23. Antropora erecta + +
Z4. Antropora granulifera + +
25. Alderina arabianesis + o+
26. Parellisina curvirostris + o+ +
27. Thalamoporella rozierii + 4+ +
Z8. Thalamoporella hamata + +
29. Thalamoporella gothica var, + +
30. Thalamoporella stapifera +
31. Labioporeila sinuosa +
3Z. Smittipora abyssicola + +
33. Nellia oculata + o+ +
34, Nellia tenella + +
35. Spiralaria serrata +
A.S = Arabian Sea; B.B = Bay of Bengal; C.P = Cosmopolitan

I.P Antarctic

Indo-pacific;ANT
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Table 2 (Contd.)

No. Species ENDEMIC C.P. 1.P. ANT
A.S B.B

36. Tricellaria peachii +

37. Scrupocellaria maderensis + +

38. Scrupocellaria obtecta +

39. Scrupocellaria mansueta + +

40. Scrupocellaria diadema + o+ +

41. Scrupocellaria scruposa + +

42. Scrupocellaria spatulata + +

43. Scrupocellaria delilii +

44. Scrupocellaria bertholetii + +

45. Scrupocellaria talonis +

46. Synnotum aegyptiacum + +

47. Bugula neritina + o+ +

48. Bugula robusta + 4+

49. Bugula flabellata +

50. Bugula plumosa +

51, Bugula cucullata +

52. Bugula crosslandi + o+

53. Bugulella clavata + +

5>4. Crepis verticillata + +

55. Reginella mattoides +

A.5 = Arabian Sea; B.B = Bay of Bengal; C.P = Cosmopolitan

I.P = Indo-pacific;ANT = Antarctic
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Table 3. Geographical distribution of Indian Bryozoans : Cheilostomata:
Ascophora
No. Species ENDEMIC C.P. I.P. ANT
A.S B.B

1. Celleporaria aperta + +

2. Celleporaria pilaefera + +

3. Celleporaria granulosa + +

4. Tremogasterina granulata +

5. Tremogasterina +
lanceolata

6. Tremogasterina +
ventricosa

7. Mucropetraliella + +
philippinensis

8. Savignyella lafontii + 4+ +

9. Adeona foliacea + +

10. Lagenicella punctualata + +

il. Turbicellipora + o+ +
redoutel

12. Parasmittina signata +

13. Parasmittina tubula +
14. Parasmittina elongata +
15. Parasmittina parsevalii + + +

16. Parasmittina aviculata +

A.S

Arabian Sea; B.B = Bay of Bengal; C.P = Cosmopolitan

I.P Indo-pacific;ANT = Antarctic



Table 3 (Contd ...)
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No. Species ENDEMIC C.P. I.P. ANT
A.S B.B
17. Parasmittina egyptiaca + +
18. Parasmittina tropica + +
19. Parasmittina +
californica
20. Parasmittina projecta +
21. Microporella orientalis + + +
22. Microporella ciliata + +
23, Fenestrulina malusii + + +
24. Hippopodina feegeensis + +
25, HiEBogodina +
calitornica
26. Shizoporella unicornis + +
27. Shizoporella +
cochinensis
28. Cleidochasma + +
biavicularium
29. Cleidochasma flallax + +
30. Shizomavella inclusa + +
31. Shizomavella linearis +
var, inarmata
32. Clayptotheca tenuata + +
33. Claypotheca parcimunita + +
A.S = Arabian Sea; B.B = Bay of Bengal; C.P = Cosmopolitan
L.P = Indo-pacific;ANT = Antarctic
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Table 3 (Contd..... )
No. Species ENDEMIC C.P. 1.P. ANT
A.S B.B
34, Cadonellina +
montferrandii
35. Watersipora subovoidea + + +
36. Triphyllozoon tubulatum + +

+
<+
+

37. Rhynchozoon compactum

38. Rhynchozoon tubulosum + + +
39. Rhynchozoon larreyi + +
40. Rhynchozoon globosum + +

A.S

H
H

Arabian Sea; B.B = Bay of Bengal; C.P = Cosmopolitan

L.P

Indo-pacific;ANT = Antarctic

i
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Table 4 : Bryozoa from Antarctican waters

ANTARCTIC BRYOZOANS

1.
2.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19,
20.
21.
22.
23.

24.

ELLISINA LEVATA

COPIDOZOUM SPINATUM

ONYCHOCELLA SP

STEGANOPORELLA MANDIBULATA

CELLARIA PUNCTATA

CELLARIA PRAELONGA

CELLARIA SP a
CELLARIA SP b

MELICERITA OBLIQUA

BUGULA sp
BEANTA MAGELLANICA

COLLETOSIA RADIATA

FIGULARIA sp.
HINCKSIPORA sp.

HIPPODIPLOSIA PERTUSA

ARTHROPOMA CECILI

REPTADEONELLA PLAGIPORA

CELLARINELLA LAYTONI

CELLARINELLA sp

FENESTRULINA MALUSII

SMITTINA ARCTICA

SMITTINA sp
PARASMITTINA sp

MUCRONELLA LABIATA




25.
26.
27.
28.

29,

15

RHYNCHOZOON TUBULOSUM

PHIDOLOPORA AVICULATUM sp. nov.

TUBULIPORA FLEXUOSA

HORNERA PINNATA

PLAGIOQECIA PATINA
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