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Marine organisms as a group, possess considerably modified biosynthesis
pathways to produce novel and dynamic metabolites, than do their terrestrial
#»nd limnetic counterparts (Attaway, 1978). Interest in marine. biomedical
rescarch, as a Jead for drugs, pharmaceutxcals and other industrial materials,
has been widespread, especially in the last three decades. The pioneering work
aimed at tapping the biomedical potentials of marine organisms, was confined to
the Pacific and the Atlantic Ocean as also, on a lesser scale, to the Caribbean and
the Mcditerrancan Sea. However, no information about the biomedical
potentials of Indian Ocean, was available, till the recent past.

Marine biomedical research is multidisciplinary and involves taxonomy,
ecology, nutrition, physiology, pathology, ethnobin'~gy, microbiology, medicine,
pharmacology, chemistry of nu.ural products, toxicology and biochemistry
(Halstead, 1970). The taxonomic studies have an unique place, as the marine
biomedical potential is species specific and unless the correct systematic position

upto species level is known, the scope of resources for exploitation and
utilization, will greatly be restricted.

Research in Marine Taxonomy in India

India is one of the few countries, having long and glorious traditions of more
than a century, in marinc biological rescarch. A review of relevant literature
rcveals that from the year 1875 to almost 1950, taxonomy, especially faunal,
formed an important component of marine science research in India.

A large number of re<ca.ch contributions, pertaining to distribution and
taxonomy of algae, phytoplankton, macrophytes, sponges, seca anemones, corals,
polychaetes, crustaceans, molluscs, echinoderms, minar phyla, fishes and marine
mammals from diverse ecosystems, like Okhamandal, Bombay, Karwar,

)hlabar and Travancore Coast, Gulf of Mannar, Madras, Pulicat Lake,
Visakhapatnam, Chilka Lake, Port Canning, Huoghly estuary, Andaman Sea

Contribution from Indo-US bilateral projeat”Bioactive Substances From The Indian Ocean.”
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and the Laccadive Archipelago, are on record. Though main emphasis of these
studies was on the biota of easily accessible intertidal and shallow brackish
water ecosystems, a few investigations on the open sea habitat, were also
undertaken.

In the post-independence yeuss, the emphasis on marine taxonomic research
decreased considerably. During 1961-1965, thar!ss to International Indian Ocean
Expedition (IIOE) programme, the taxonomy of plankton, mainly zooplankton,
besides a few groups of nektonic and benthic organisms, received the most
stimulating impetus, resulting in the generation of voluminous data, documented
through several research papers, atlasses and technical reports. During the last
. four decades or so, emphasis on the quantitative and/or applied aspects of
marine biology and biological oceanography, with specific objective of
assessment and evaluation of the potential and sustainable living resources, of
the EEZ, assumed importance. Consequently, the marine taxonomic research got
side-tracked and relegated to less importance.

With long traditions of marine taxonomic research, a number of research
institutions and maritime universities have developed large holdings of marine
biota, besides capabilities and expertise in :Jlentification of certain taxa of flora
and fauna, Excluding planktonic and some of the interstitial taxa, bryozoans,
insects, myriapods, birds and mammals, the marine survey division of the
Zoological Suyvey of India, have estimated the total number of marine faunal
species from seas around India, to be 12,000 (Table 1).

Table 1. Estimated Number of Masine Faunal Species of India

Taxa/Phyla ' Number
Protozoa 2,000
Porifera . 550
Coelentérata 480
Annelida 500
Echiura 28
Sipuncula i ' 30
Pycnogonida ! 10
Mollusca p 2,750
_ Echinodermata - ' . 700
Crustacea 3,000
Arachnida 2
Pisces 2,000
Others - 14

Not included are planktonic and interstitial forms. Due to lack of authentic information,

mgny marine faunal taxa have not been included. Thus the compilation is far from
complete. '

Source : Zoological Survey of India (1989)
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Slmllarly, the number of species of marine algae, recorded from the Indian
Coastline, is estimated to be 624 (Table 2)

Table 2. Marine Algal Specles of The Indian Couti‘
L

Taxa Species Ctg.enera Family Order
Chlorophyta 159 i 45 15 4
Phaeophyta 141 [ 39 12 5
Rhodophyta 307 , 120 31 6
Cyanophyta 17 1 | ! 6 -2

Source : List of Marine Algae From India, NIO Tech. Publ. 1983.

> Recently, Bakus (1986), based on recommendations from active marine
taxonomists from India and also on international opinion frgm the British
Museum, London, Museum National D’Histoire Naturelle, Paris and the
National Museum of Natural History of the Smithsonian Institution,
Washington D.C., has critically assessed the capabilities and expertise in
marine taxonomy in India. The search revealed that for some of the taxa, like,
soft corals (alcyocea), zoantharia, gorgonians, sea pens, priapulids, pycnogonids
and tanaids, no expertise is available in India. For some of the other groups, like
sponges, actiniarians, stony corals, brachiopods, bryozoans, sipunculids,
opisthobranch (including nudibranch) molluscs, isopods, nebaliceans, mysids,
echinoderrs, marine reptiles, sea birds and marine mimmals, the expertise is
limited to single individual. In the majority of marine taxa, the researcher works
single handedly for two to three decades, and no induction of fresh manpower in
the area of speciality, occurs. In other words, existing expertise, centres around a
person rather than a team or group of specialists, and consequently, in the absence

of fresh input of manpower, the expettxse, developed over a long period of time,
just dies off.

Further, a number of studies on taxonomy and biotic survey, remain
unpublished, either in the form of thesis or technical reports, with restricted
distribution. With relatively low prospects of employment for marine

taxonomists, fresh-graduates and post-graduates are reluctant to pursue research
carecr in marine systematics,

Taxonomy of Marine Biomedical Resources

Studies on the systcmatics of marine biota of India, with specific reference to
biogedical resources, are of recent origin. In the year 1978, a R&D project on .
“Drugs From The Sea”, as a collaborative venture between two CSIR
Laboratories, namely the National Institute of Oceanography (N10), Goa and
the Central Drug Research Institute (CDRI), Lucknow, was initiated. One of the
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critical objective of this project was to explore, investigate and taxonomically
‘charactcrize the flora and fauna of exclusive economic zone (EEZ) of India, for
bioactivity potential. Subsequently, in the year 1985, the project was expanded
and diversified, under INDO-US collaboration programme, with financial
assistance under PL-480 rupee funds. The redesigned bilateral project “Bioactive
Substances From The Indian Ocean” gave tremendous impetus to marine
biomedical research in India,

From 1978 to 1984, the exploration and taxonomic survey was confined to
estuarine and intertidal marine biotopes along a small stretch of the central west
coast of India, between Lat. (N) 18-13 and Long. (E) 72-75. However, since the
year 1985 and thercafter, new dimensions in the form of : subtidal collections by
SCUBA diving upto 30 meter depth; wider coverage of coastal ecosystems and
intensive studics on taxonomy and chemical ecology of biomedically potential
spccifs, besides pharmacology and natural product chemistry, became effective.

Through 650 ficld days and 410 hours of SCUBA diving, a wide range of
ccosystems — estuarics, lagoons, mangroves, scagrass meadows, coral atolls and
recfs; submerged banks; continental islands, neritic and occanic waters — along
the northwest coast (Gulf of Kutch & Kathiawar); central west coast
(Maharashtra, Goa & Karnataka); southwest coast (Kerala and west coast of
Tamil Nadu); Lakshadweep Sca (Kavaratti, Minicoy, Agatti, Kiltun, Pitti,

Table3. Explaration of Biomedical Resources of India ~ Specics from Intertidal and Subtidal

Ecosystems

Region & Geogra-  Number of Intertidal Subtidal

*phical position sampling sites species (n) species (n)
Flora Fauna Flora Fauna

' Northwest coast 6 24 39 -~ -

(23-21 N ; 68-70 E)

Central west coast 10 M 56 2 19

(18-13 N ; 72-75 E) L

Southwaest coast 4 4 6 - -

(11-8 N ; 74-77 E) o .

Lakshadweep Sea = 9 4 ‘13 3 59

(12-7 N ; 72-74 E)

Southcast coast 5 15 58 - -

(11-8 N ; 78-80 E)

Northeast coast 4 9 17 - -

(22-19 N »85-88 E) ‘

Andaman Sca 5 11 30 - 3

(13-11 N ; 92-94 E)
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Suheli, Bangaram & Kadamat); southeast coast (Tamilnadu); northeast coast
(Orissa & West Bengal) and the Andaman Sea (South Andaman group of islands)
have been explored,through repeated surveys (Table 3).

The exploration, sa far carried out, is extensive, but: of course, not much
intensive. However, it represents a systematic approach, to a new and highly
potential area for the exploration, exploitation and utilization of marine living
resources of the EEZ of India. Further, though certain areas, like, central cast
coast, the Andaman and Nicobar group of islands south of 11 N as well as the
distant walers of EEZ have still not been explored, but it is for the first time in
India, that full-fledged capabilities to explore and study the potential marine
biomedical resources, have been developcd.

So far, 283 species of marine flora and fauna have been collected,
taxonormcally confirmed and screened for biological evaluation (Table 4).

Table 4. Flora and Faunal Species, Identificd and Screened for Biomedical Potentials of The EEZ

of Indii. .
Taxa Species Identified Species With Biomedical
& Screened Potential /Activity
(n) (n)
Chlorophyta 24 : 8
Phacophyta _ 13 7
Rhodophyta 30 7
Cyanophyta 3 1
Mangroves . 2 1
Scagrasses 5 ] -
Porifera 69 _ 13
Coclenterata 78 24
Bryozoa 1 _ -
Mollusca 25 5
Arthropoda 7 -
Echinodcrmata . 21 8
Urochordata ‘ 5 -

Out of 77 specics of fiora, identificd and screened, so far, only 5 species were
sublidal as against 73 out of 206 faunal species. One algal specics (Untawale,
Jagtap and Dhargalkar, 1980); nine species of soft corals (Aldersiade, Sirvoiker
and Parulckar, 1990 a) and six spccies of sponges (Alderslade, Sirvoiker and
Parulckar, 1990 b) are new to scicnce Further, 6 floral species (Untawale, 1985;
Deshmukhe and Untawale, 1985; Bhat and Untawale, 1987; Ambiye, 1987;
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Ambiye, Chaugule and Untawale, 1989; Ambiye and Untawale, 1990, and 8
faunal species (Parulekar, 1981, 1990; Sirvoiker and Parulekar, 1987), have been
reported, for the first time from India and/or new area records. A number of
publications on the taxonomy, ecology and the regional inventory of
macrophytes, sea anemones, corals, gastropods and distribution of floral and
faunal taxa from the Gulf of Kutch, central west coast, Angria Bank (Arabian .
Sca), Orissa and the coral atolls in the Lakshadweep sea have been published
(Parulekar, 1981, 1988, 1990; Untawale and Jagup, 1984; Jagtap, 1987; Sirvoiker
and Parulekar, 1988; Untawale and Ambiye, 1988; Untawale, Ambiye and
Reddy, 1989).

The biological screening (carricd out by CDRI, Lucknow} of 283 species of
marine biota, explored through repeat samples in different seasons, revealed 13
nyjor (Table 5) and 8 minor type of bioactivity potential.

Table$ Typeand Incidence of Major Bioactivity Types in Biota of the EEZ of India

Type a = ~ Species (n)
Flora Fauna

Antiviral 2 7
Antimicrobial s - 1
Antifertility / Anti-implantation 4 11
Antihistamine - 1
Analgesic 1 -
CNS-Depressant 1 -
CNS-Stimulant - 5 9
Diuretic o 6 10
Hypoglycemic - 3
Hypolensive , 1 6
Spasmogenic < 1 1
Spasmolytic = 2 L 1
Toxic 1 8

Some of the interesting findings of the screening for biomedical potential,
were

i” 100% antifertility /anti-implantation activity displayed by 4 species of
seawceds, 6 species of sponges and 5 species of soft and hard corals.

ii., Characterization of other bioactivity potentials were, diuretic (16 spp.),
CNS-stimulant (14 spp.), toxic & antiviral (9 spp. each), hypotensive
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(7 spp.), spasmolytic and hypoglycemic (3 spp. each) and spasmogenic
(2 spp.).

iii. Antimicrobial, antihistamine, analgesic and CNS - depressant activity
was displayed by one species each,

iv. 3 floral and faunal species, each, possess more than one type of bioactivity.

Another interesting finding was the important role of ecological and
biological events (life cycle stages; feeding; breeding) in the type, quality and
magnitude of biomedical potcntial in a species (Ambiye and Untawale, 1990;
Parulckar and Sirvoiker, 1990). One of the major constraint in studies on the
taxonomy of biomedically potential marine living resources, is in the inadequacy
and, at times, total lack of expertise in identification. As seen from Table 6, out of
13 major taxa/phyla/groups studied, the lower invertecbrate phyla, mainly
Porifera and Coclenterata, posed maximum difficulties in confirming the species
%evel identification.

Table & Status of Identification

Taxa Species Identification
Explored To Be Confirmed
(n) (n) -
Chlorophyta - 24 . 1
Phaeophyta 13 -
Rhodophyta 30 -
Cyanophyta - -
Mangroves 2 -
Scagrasses 5 -
Porifera 69 11
Coeclenterata B 29
Bryozoa 1 -
Mollusca ’ 25 -
Arthropoda 7 -
Echinodcrmata 21 2
Urochordata 5 -
"~

Rather difficult groups are soft corals, gorgonians, and zoantharians, wherein
the worldwide exportise, in relevant speciality, is scarce. In case of sponges and
hard corals, only limited capabilities exist within the country and, hence,
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identification gets delayed. Further, as pointed by Boronjevic et al. (1967), the
taxonomy of lower invertebrates, like sponges, is quict complex and often new
terminologics are proposcd. Coincidental, the lower invertcbrate phyla, like
Porifera and Colenterata, hold high biomedical potentials (Table 4).

- As reported by Marderosian (1970), out of 150 thousand faunal species in the
marine environment, at least 10% species, by the law of averages, promise
biomedical potential. Further, there are numecrous species of marine flora,
including microbes, who have promising bioactivity, so also, a multitude of minor
phyla and chordates which still remain to be explored for “drugs from the sea”.

The importance and rclevance of taxonomy in the apphcatlon oriented marine
biological research, has offered new challcnges to biologzists, in the recent times.
In the sphere of new vistas, encompassing the vast potentials of marine living
resourcces in biotechnology, mariculture, drugs and pharmaceuticals, containment
of pollution and biocontrol of deterioration, the taxonomic and ecological studies,

have an important place, as the biomedical resources are species specific as also
- site specific and thercfore, unless the correct systematic position upto species
level is known, the scope for exploitation and economic use, will drastically be
reduced.

It is, therefore, imperative to revive and strengthen the marine taxonomic
research in India, as elsewhere. Though the overall scene is far from opiimistic,
hopefully in the next few years, the revitalization and sustained pursuit of this
important line of marine biological research, would be taken up, vigorously.
Coupled with taxonomic work, other complimentary studies to be pursued will be
chemical ecology, rearing of organisms, and conservation of germplasam.

‘The classical taxonomy based on external morphology and anatomical
featurcs, when appropriately blended with modern and reliable techniques of
DNA and amino acid manifestation; gene frequency data; the computer aided
database and archieval procedures, shall be an important component of future
marine taxonomic rescarch in India.
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