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ABSTRACT 

This paper on sponges deals mainly with 1) systematics, 2) 
as pests oj molluscs and agents oj bioerosion and 3) as a source of 
bioactive compounds. Sponges have many physical and physi
ological peculiarilies not seen in other animal groups, and hence 
they can be used in the study oJ cellular biology, evolution of ner-' 
vous system, reproduction, bioerosion, btoactiuity, symbiosis, etc. 
Many of the lower invertebrates are considered to possess cliemical 
compounds with proven btodynamic potentials. But, in India, such 
studies, except in a few groups, have not progressed satisfactorily 
for want of sufficient expertise on the 'source material', their avail
ability and tcuyonomic position. Hence, basic tCLXonomic studies will 
have to be initiated on all lower invertebrate groups as priority ar
eas for a belter management of any project aimed at synthesising 
'wonder drugs' from marine animals and also to meet the 
biodiversity - linked mandate endorsed by the recent CATT 
Agreement. 

Introduction 

Sponges consti tute a group of primitive, diploblastic animals with sev
eral physical and physiological peculiarities not seen in any other animal 
groups. The history of spongology of the Indian Ocean is ra ther a short one. 
The area which received some attention in the 19th Century was Ceylon (= Sri 
Lanka) as works on sponges made by pioneers like Ehlers, Gray, Bowerbank, 
Haeckel, Carter, Sollas, etc. made either direct or indirect reference to the 
sponge fauna of Sri Lanka and /o r of the Gulf of Mannar. 
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Comparatively very little work has been carried out on the sponge fauna 
of peninsular India during the earlier decades of the present Century by work
ers like Burton, Dendy, and Rao. Considering the dearth of knowledge on the 
sponge fauna of the Indian seas , Dr. S. J o n e s , the former Director of 
C.M.F.R.Institute entrusted the study on the systematlcs of Indian sponges 
with the present author , in 1964. Detailed s tudies on the systematlcs of 
sponges belonging to 135 species of the class demospongiae (siliceous sponges) 
referable to its 8 families collected from 15 sites (7 along the west coast, 6 
along the east coast and one each from the Lakshadweep and Andaman group 
of is lands) dur ing 1964- '67 were ca r r i es out . Inc identa l ly , the c lass 
Demospongiae Sollas forms the dominant class among 4 classes of the Phylum 
Porifera comprising about 88.8% of the total extant species. 

Systematlcs of sponges 

In this section sponges collected from the following areas are consid
ered: (a) Indian coasts, (b) the oceanic islands, (c) southeast coast of Africa, 
(d) Papua and New Guinea and (e) the Antarctic. 

Sponges of the Indian coasts 

Taxonomy of 135 species with 8 new species and 20 new records from 
15 centres along the Indian coasts were classified under 84 genera and 33 
families of the Class Demospongiae (Thomas, 1968). Various new species 
and new records, thus collected, were subsequently published in a series 
entitled "Studies on Indian sponges" by Thomas 

The Indo-Norwegian Fishing Vessel 'Klaus Sunnana' made a collection 
of deep water sponges from the Gulf of Mannar and out of 9 species collected 
three were new to science (Thomas, 1970). The presence of the 'Bath-sponge' 
Spongia ofJicinaUs Lin. var. ceylonensis, in fishable magnitude in and around 
Rameswaram was highlighted during the 'Symposium on the living resource 
of the seas around India' (Thomas, 1973 b). Thus, the sponge, which were 
hitherto a neglected group, got a position in the resource map of India. While 
analysing more samples from the Gulf of Mannar and Palk Bay some more 
new species and new records could be obtained. Of these special mention 
may be made to an Ophlitasponglid species, Qasimella indica (Thomas, 1974) 
and a Raspailiid, Endectyon lamellosa (Thomas, 1976 c). There were two gen
eral papers, one on 'The history of spongology of the Indian Ocean (Thomas, 



Sponges - syatematlca, as pests of molluscs, agentg ofbioeroBlon and a source of bioactive compounds 

1976) and the other on 'Distribution and affinities of the sponge fauna of the 

Indian region". Affinity-wise the Indian sponge fauna comprising of 481 

species, Is closely related to that of Australia, Pacific Ocean and the Red Sea. 

Extensive survey along the southeas t coast at a depth of 50 m, using 
the CM.F.R.I, owned Research Vessel 'Skipjack', revealed the presence of 8 
species of sponges, including three new to science {Thomas, 1984). 

Considering the r ichness of sponge species in the Gulf of Manner, a 
monograph was prepared. This work enumerated about 275 species under 
38 families and 136 genera. The total number of species collected from the 
Palk Bay was 94 and since no documentation of the sponge fauna of this Bay 
has taken place in the past the scope of the above monograph was enlarged to 
include the Palk Bay species also (Thomas, 1986). 

The Zoological Survey of India, Calcutta, while celebrating Its Platinum 
Jubilee, released a State of the Art Report entitled 'Animal Resources of India-
Protozoa to Mammalia' in 1991. The present author was invited to contribute 
an article on'Marlne Porifera' (Thomas, 1991). The Government of India initi
ated some steps to assess the existing biological assets of India under GATT 
Agreement through the help of active workers in the respective fields, and 
accordingly an account on the sponge fauna of India was prepared and for
warded to the Ministry of Environment and Forests, New Delhi, 

The extensive collection of sponges made by the au thor from different 
parts of the Indian coasts as also those sent to him by various expedition 
t e a m s from the Seyche l les Bank , Mozambique C h a n n e l e tc . led to a 
considerable increase in the number of species, including types, in the Refer
ence Collection of CM.F.R.I. , Mandapam Camp, and this . In turn , resulted 
in the establ ishment of a separate section for Porifera in the Reference Collec
tion Museum. A total of 152 species referable to 34 families and 90 genera 
was deposited and a Catalogue was published in 1969 (Thomas, 1969a). Some 
types were later transferred to the Indian Museum, Calcutta, on request . 

During a reconnaissance survey carried out in the Gulf of Kutch (1978) 
a total of 25 species of sponges (22 genera; 15 families) could be collected. Of 
these 20 species were new to the Gulf of Kutch. Ecologically speaking, out of 
these 25 species 36% preferred lower silt-free surfaces of rocks / corals; 32% 
showed the tendency to bore into calcarious objects; 24% showed the tendency 
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to incorporate silt / sand into their body and 4% exhibited various kinds of 
malformations to their spicules / fibres. All these indicate that the Gulf of 
Kutch sponges live under severe 'stress* conditions. 

Sponges of the oceanic islands 

Lakshadweep Archipelago: An extensive collection of sponges from Minicoy, 
the southernmost island of the Archipelago, was made during 1964-69 period 
by the scientists of C.M.F.R.I., who were posted to or visited Minicoy from 
time to time. An analysis of specimens, t hus obtained, revealed the presence 
of 11 species (Thomas, 1968). This was followed by a thorough sampling of 
sponges by Shri. M. Alimanikfan, a native of Minicoy Island, who was with 
C.M.F.R.I., Mandapam Camp. This collection was quite extensive when com
pared to any other collection made in the past and contained 41 species re
ferable to 23 families and 32 genera. All species were new records to Minicoy 
Island and as no information on sponge fauna was available detailed system
atic accounts were published (Thomas, 1973, 1979c, 1980, 1980a}. 

CM.F.R.I, had under taken an indicative survey of the Lakshadweep 
Archipelago in 1987 to assess the fishery resources and their potential, the 
impact of environmental damages of the endangered ecosystems and to 
evaluate the auxiliary resources such as seacucumbers , sponges, ornamental 
fishes, etc. Ten islands were covered, 5 of them intensively by the author 
himself, and sponges were collected on a transect-morphozone basis. Sponges, 
t hus collected, together with those already recorded from Minicoy Island 
accounted for a total of 91 species referable to 33 families and 66 genera from 
this Archipelago (Thomas, 1989). Since the classical treatise on the fauna of 
Laccadives and Maldive Archipelagoes edited by Gardiner (1903 to 1909, The 
fauna and geography of Maldive and Laccadive Archipelagoes, Cambridge 
University Press , Cambridge, 1- 1979) did not record any sponge from 
l a k s h a d w e e p , the works of the p r e s e n t a u t h o r may serve as a useful 
compendium on the sponge fauna of Lakshadweep group of is lands. 

Mahe Island in the Seychelles Bank: While there are many references in 
l i terature on the sponge fauna of the Seychelles Bank in general, there are no 
works dealing directly with the sponge fauna of any particular island of this 
vast banjc. As such all species from Mahe Island, the capital, are new records 
to this Bank. Thomas (1973a, 1981) in collaboration with the Brussels Uni
versity, Belgium, could record a total of 104 species under 32 families and 71 
genera. Of these, 7 species were new to science. 
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Maldive: Two collections were made in the past from Maldives by the Univer
sity of Southern California, U.S.A., under the leadership of Prof. G.J. Bakus, 
for the study of antifouling compounds from marine organisms. The first 
collection, made in 1989, contained 17 species and a 'form' referable to 16 
genera under 7 orders of the Class Demospongiae. Of these 3 species were 
new to science. 

The second collection made in 1990 from the same area included 25 
species falling under 17 families and 22 genera . This collection added one 
species new to science. Two boring species belonging to the family Adoclidae 
have also been added to the list of boring species of the Indian Ocean 
(Siphonodictyon mucosum Bergquist and S. coralliophagum 'forma' tubulosa 
Rutzler). With these two species the total number of boring sponges of the 
Indian Ocean rises to 34(For earlier species see Thomas, 1979). 

Southeast coast of Africa 

Sponges from 4 widely separated areas along the southeast African Coast 
were studied in detail. The areas were (a) Zanzibar Island, (b) Ras Iwatine 
(Kenya), (c) Inhaca Island and (d) Mambone and Paradise Islands. 

Of these, the material from the first two areas were collected by Dr. A.J. 
Bruce of the East African Marine Fisheries Research Organisation, Kenya, as 
hosts of shrimps while those from other areas by Prof. J . Bouillon, Brussels 
University, Belgium, as 'source material ' for the study of bioactlve subs tances 
from marine animals by the Brussels University. 

Sponges collected from Zanzibar Island composed of 14 species belong
ing to 10 families and 13 genera. While most of the species were found new 
record to the Island, the distribution of Megaciella tfbieUi/er (Ridley) is extended 
to the Indian Ocean (Thomas, 1976a). Sponges from Ras Iwatine (Kenya) 
accounted for a total of 10 species falling under 9 genera and 9 families 
(Thomas, 1976b). 

The collection of sponges from Inhaca Island requires special mention 
in this context, because it was a group left out by Macnae and Kalk (1958) 
while dealing with different animal groups of this Island. The collection 
Included a total of 42 species under 21 families and 36 genera. Two species 
and a subspecies were new to science. Since no Information was available on 
the sponge fauna of Inhaca Island the work of Thomas (1979a) forms the first 
report on sponges of this island. 
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Geographically the Mambone and Paradise Islands are located close 
together and hence the sponge fauna of these two areas were clubbed to
gether into a single communication (Thomas, 1979b). A total of 26 species 
under 15 families and 22 genera were recorded and from the point of affinity 
it may be stated that the sponge fauna of the southeast African coast showed 
more relationship with that of the Red Sea unlike in any collection from the 
Indian Ocean where the affinity with the Pacific used to be more pronounced 
than with the Red Sea. 

Papua and New Guinea 

An exhaustive collection of sponges made by Prof. J.Bouillon from Papua 
and New Guinea included a total of 44 species belonging to 34 genera under 
20 famines (Thomas, 1987 and 1991a for its first two parts). 

Antarctica 

Sponges collected during the Third Indian Antarctic Research Expedi
tion (Dec. 1983 to March 1984) were worked out (Thomas and Mathew, 1986). 
A total of 6 species, 3 belonging to Class Demosponglae and 3 to Class 
Hexactinelllda were described with suitable Illustrations. Of these Isodictya 
echinata was new to science. 

Sponges as pes ts of molluscs and agents of bioeroslon 

Sponges constitute a major group among 12 different taxa of marine 
animals and plants which can cause considerable damage to the calcium car
bonate secreting animals such as molluscs, corals, barnacles , etc. The bio
logical, chemical and geological changes that these organisms would bring 
about In the marine and estuarlne environments are by no way Insignificant 
as they cause bioeroslon. Influence calcium balance In the sea and control 
the s t ruc ture of calcium carbonate secreting animals. 

A systematic account on the coral boring sponges Infecting the fringing 
reefs of the Gulf of Mannar and Palk Bay revealed the presence of 20 species 
belonging to 3 orders, 4 families and 9 genera (Thomas, 1972). Of the various 
genera, species belonging to the genus Cliona were found wide spread in the 
reef system of the area. This was followed by a detailed study on the boring 
sponges infecting the economically Important molluscs of the Indian seas, 
and 32 species belonging to 3 orders, 4 families and 13 genera were recorded 
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(Thomas, 1979). This number Is very high (32) when compared to any other 
part of world oceans, and this Indicates that the Indian seas are worst affected 
by boring sponges. 

The Zuarl and Mandovi estuaries are very rich In rock-oyster popula
tions. An examination of boring sponges Infecting them revealed the pres
ence of only Cliona vasttfica whereas the adjoining mar ine envi ronment 
harboured as many as 4 species of boring sponges. Such a wide difference In 
their number is due to the fact that only C. vastijica is capable of surviving In 
lower salinities. The gradation in the differentiation of the bracklshwater 
populat ions of C. vastijica throughout the world Is a matter of great interest. 
It Is t rue tha t C. celata colonises the higher salinity zones of both estuaries of 
Goa In every summer, bu t the excessive freshwater flow during monsoon wipes 
out C. celata populations (Thomas, 1975). In future any at tempt to check the 
freshwater flow by way of constructing dams across the river would naturally 
result in an estuary which is more saline than at present and this , in turn , 
would provide congenial conditions for C. celata. to Invade and flourish. Those 
who are Interested In Initiating moUuscan culture In these estuaries should 
take the above risk-factor also Into consideration. 

A large quanti ty of semifosslUsed shells of window-pane oyster Pla
centa placenta accidentally unearthed from a paddy field near Panajl, the capi
tal of Goa, led to the conclusion tha t there was a flourishing population of 

window-pane oyster in the estuaries ol Goa in the past; bu t it got destroyed as 
a resul t of indiscriminate reclamation for agricultural purposes. Since 10.5% 
of the shells were bored by sponges a study was made to Identify the boring 
sponge species from the pat tern of their boring, which was in a linear and 
reticulate manner, as no spicules were preserved due to long subter ranean 
existence. 

Window-pane oyster shells collected froirl an extant bed In the Zuarl 
Estuary (Jacinto Island) also indicated the presence of the boring sponge C. 
vastijica. boring Into the shells In a linear and reticulate pat tern as seen In 
the shells from the ancient bed. This Indicates that the boring sponge C. 
vastijica was quite active In the estuaries of Goa in the past also. The infection 
rate In the Jacinto bed is found to be very high (63%) as compared to a 10.5% 
Incidence noticed In the ancient bed (Thomas and Thanapathl , 1980). 

In 1980 a s tudy on the boring animals Infecting various gregarious 
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molluscs such as the pearl oysters, rock oysters, chanks , mussels , etc. was 
initiated at Vlzhinjam. Apart from shells obtained from the wild those of the 
tended stocks of pearl oysters from Tuicorln and Vlzhinjam, mussel (brown) 
from Vlzhinjam were utilised for the study. This study revealed that the gre
garious molluscs o l th l s coast arc infected with six species of sponges, six spe
cies of boring molluscs, and four species of polychaetes. The infection rate 
noted among tended stocks, as compared to that in the wild, was much higher. 
Of the 6 species of boring sponges, two species, viz. Cliona margaritifera Dendy 
and C. lobata Hancock require special mention in the context a s the former, 
after its first appearance in Sri Lankan pearl banks in an epidemic level in 
1902, disappeared totally from the beds. The reappearance of this highly 
dangerous species on raft cultured pearl oysters at Vlzhinjam around 1980, 
hence, is very interesting as it forms a major invasion on pearl oysters of 
Indian seas after a lapse of about 80 years . Since 1980, the incidence of C 
margaritifera in various natural molluscan beds along the southwest coast of 
India has generally been on the increase and by 1982 a sizeable fraction of 
the boring sponge population was constituted by this species. The other spe
cies, C. lobata, which is a wide spread oyster pest in the Atlantic, was first 
recorded from the Gulf of Mannar in 1937 by Burton. But all subsequent 
surveys failed to record the same from the Indian seas. As in the case of C. 
margaritifera, the Impact of this species was also felt among all gregarious 
molluscs of the southwest coast of India (Thomas et al., 1983). 

The incidence of boring sponges (infection/100 shells) was very high 
(up to 75%) on raft-cultured pearl oysters both at Tutlcorln and at Vlzhinjam 
against a meagre rate of 3-7% noted in natural beds. When the above two 
new Invaders spread to na tura l beds after 1980, there was an abrupt Increase 
in the rate of incidence in various natural beds Initially, bu t the percentage 
came down gradually to an equilibrium level within a few years due to the 
slakenlng in the activity of less competent conventional boring species of the 
various beds . The higher incidence of boring species noted on cul ture rafts 
for a prolonged period, on the contrary, is an indication tha t the ecological 
equilibrium which is at play in na ture is no longer in operation in the man 
made system- the culture raft. Therefore any management system which gives 
more importance to ecological aspects would only help in cutting down the 
higher Incidence of boring sponges seen on artificial systems to a lower level 
as noticed in the natural beds (Thomas et.al, 1983). 

Further s tudies u p to 1986 to know how the two above mentioned new 

Tl6~ 
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invaders compete among themselves and with various conventional boring 
species characterist ic to various natural moUuscan beds of the area. The 
conventional species severely competed with the two new invaders in all natural 
beds and culture systems. In this competition the new Invaders proved to be 
more adaptable, but when conventional species and the two new invaders 
were considered individually it could be seen that C. celata from the conven
tional and C. margarittfera from new invaders were more adaptable in some 
beds, while in some other beds the adaptability shifted from C. celata to C. 
vastijica which is another co-existing boring species in the Indian moUuscan 
beds. The probable reason to this might be the historical dominance of the 
respective boring species to the moUuscan bed in question (Thomas et. al, 
1993). 

When boring sponge spreads inside the shell of a live pearl oyster a lot 
of energy is being wasted by the oyster in secreting additional quanti ty of 
nacreous material for mending the holes made in the inner aspect of the shell 
to prevent the sponge from coming into contact with the soft t issue of the 
oyster. Since the nacreous matter secreted by the mollusc is diverted for 
"repair work" which is of top priority to the animal and not for pearl produc
tion, it Is necessary to assess whether such a s t ress will adversely affect the 
pearl producing capacity of the oyster. 

The main target of the boring sponge is the calcareous matter and the 
same is removed in the form of minute chips, also called 'microchips', of uni
form size and shape. 'Microchips', thus expelled, from hard calcareous mat
ter, while Increasing the sediment load of the adjoining areas , will weaken the 
subs t r a tum continuously. 

When boring sponge at tacks a live mollusc it may lead to malfunction
ing of the shell in many ways; when hinge-teeth are damaged totally, it will 
affect the opening and closing of the valves at will. Twelve diseases have been 
documented in the past from different species of molluscs (Thomas, 1983). 

In 1987 the C.M.F.R.I., made an indicative survey of the Lakshadweep 
Archipelago, and during the survey It was possible to make some direct ob
servations on sponge-generated bioerosion in 5 atolls of this archipelago. The 
total number of boring sponge species recorded during the survey was 18, 
under 4 orders, 5 families and 9 genera. C. celata dominated in two atolls 
(Kavaratti and Suhell), C. ensifera In Kalpeni, and C. mucronata In Androth. 

117 ' 
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Both C. celata and C. vastijlca were equally dominant in Mlnicoy Atoll. 

Mortality caused to corals due to sponge infection was recorded on a 

t ransect - morphozone basis , and data on different groups of borers Infecting 

both branching and massive corals were collected separately. For branching 

corals the infection on branches and on stalk proper were treated separately. 

It could be seen that C. ensifera formed the dominant species followed by C. 

celata and C. mucronata on branches; C. ensifera followed by C. celata and C. 

vastijica on stalk proper of branching corals. The infection on massive coral, 

however, was effected only by C. celata. From pooled data for both branching 

and massive corals it could be seen that sponge forms the major group among 

various groups of borers followed by others such as polychaetes, molluscs, 

s lpunculids, c rus taceans and algae (Thomas, 1988). 

Sponges, as agents of bloeroslon at microlevel, were surveyed during 

1987. In the atolls of Lakshadweep sponges were found to play an Important 

role in the des t ruct ion/ death of corals (James et. al., 1989). 

Pearl oysters (mainly Pinctada margaritifera and P.fucata] collected from 

the wild as well as from culture farms of the Persian Gulf were studied at the 

request of the Persian Gulf Shellfish Research Centre, Iran. Pearl oysters of 

the areas are infected with three species of boring sponges viz. Cliona vastiflca, 

C. carpenteri and C. margaritifera (unpublished). 

Marine fouling is economically a serious problem to all man-made struc

tures since any s t ruc ture Installed in the sea Is ju s t another surface for the 

settlement and luxurient growth of marine organisms. For obtaining a first 

hand information on sponges which migrate to culture rafts, those moored at 

Vlzhlnjam, Tutlcorin and Mandapam, for the cultivation of molluscs and sea 

weeds, were studied in detail for two years (1981-'82). 

A total of 32 species (6 orders, 16 families and 23 genera) were found 

settling down on these culture rafts every year, and based on the period of 

their se t t lement they were classified Into pre-monsoon, monsoon, post-

monsoon and protracted set t lers . Aspects like the distribution of fouling 

sponges, factors Influencing fouling, faunal specificity, s t ress parameters , 

reproductive preference, etc. were also dealt with by Thomas (1990). 
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Sponges as a source of bloactlve compounds 

The discovery of arablnose nucleosides from the sponge Tethya crypta 

(de Laubenfels) with biomedical potentials has triggered off a world wide In
terest in the biochemistry of the group In general. Studies in this line were 
initiated in India a s early as 1970s and Prof. Ch. Bheemasankara Rao of 
Andhra University was the first to approach the presen t au tho r for the 
identification of sponges. This was followed by many other universities and 
research Inst i tu t ions and finally the efforts in this line got considerable 
momentum with the initiation of an ambitious programme by the Department 
of Ocean Development. New Delhi, entitled 'Drugs from the sea' with C.D.R.I., 
Lucknow, as the nodal Institution. 

During 1984 a project was initiated in CM.F.R.I. Cochin, with a view to 
studying the toxicity and haemolytlc activities of marine organisms. Under 
this project 118 marine animals and plants belonging to different taxa were 
screened to check the effects of their extracts on fish fingerlings and mice. 

The study showed that all the echinoderms and 2 flagellates had strong 

toxic and haemolytlc activities, but only haemolytlc activity for 15 species of 

sponges, 8 corals and 7 other animals. No toxic or haemolytlc activity could 

be seen in 15 species of sponges, 5 species of corals and 21 species of molluscs 

(Rao etal., 1989). 

Finding that the various 'Research Groups ' on bioactivlty in India, being 
composed only of chemists, were not well versed with collection of marine 
organisms and as this led to a lot of complication with regard to the final 
resul ts , a paper highlighting the methods of specimen collection/preserva
tion was presented at the 'Training Workshop' held at C.D.R.I., Lucknow In 
1992 (Thomas, 1992). The need to train a few scientists in the field of tax
onomy for a better assessment of Indian biodiversity and the utilisation of 
this knowledge for an effective planning of our future ventures in the field of 
'wonder drug' were also discussed in the above paper. 

The origin and biological pathways of many of the bloactlve compounds 
elaborated by sponges are not well documented. Many of the chemicals iso
lated till date have definite ecological bearing and hence such s tudies , in 
future, may be oriented in such a way to link with ecology on one hand and 
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with drug industry on the other. A multi-disciplinary approach in this line is 
the only answer (Thomas, 1994, 1996). 

Conclusion 

Biochemistry of marine invertebrates is now a field of topical impor
tance to scientists all over the world. Many novel chemical compounds iso
lated from marine organisms are of considerable pharmaceutical potentials. 
This shows that both chemists and pharmacologists should work hand In 
hand for a better utilization of these rare resources In our seas. 

The studies made by the present author during the period 1964 to 1996 
have made a strong taxonomic foundation to this group in India. But still it 
may be admitted tha t the sponge fauna of the Indian seas, as per latest 
est imates, Is known only to a 60% level, and it is our duty to document the 
remaining 40%. Situation in other lower invertebrate groups is also quite 
unimpressive, and the man-power to take up this hercullan task is also lacking 
very much at present. 

The solid foundation of taxonomy now available in India is somewhat 
properly utilised only by those interested in the biochemistry / bioactivity. 
Insti tutions with mandate on cellular/immunological/geological/ecological/ 
biological studies should rise to the occasion and try to build up a sound data 
base in their respective areas utilising the foundation work now available on 
the taxonomy of sponges in India. 
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