Computerizing Marine Biota: A Rational Approach

V.S. CHAVAN, D. CHANDRAMOHAN AND A. H. PARULEKAR

Biviogical Oceanography Division, National Institute of Oceancgraplty, Dona Paulu, Goa 403 004, India.

SUMMARY

Data on marine biota while being extensive are also paichy and scatiered, thus makiag retricval and
disscmination of information time consuming. This emphasise the need tor computerizing infurmation
on marine biota with the objective 1o collate various aspucts like taxonomy, biology, veology, biographby,
pollution and the bibliography. 1t would help in knowing endangered and extinct forms, extent and eftect
of pol'ution, systcmatics, biodiversity, caovironmental status and would help in the development sod
management of marine living resources {or sustainable utilization. A methodology, towards compuicriz-
ing various aspects of marine biola, is described and discussed here.

Introduction

A pproximately, over 50 x 10° specics are projected
to exist .t the world, though ounly, 1.5 x 10°

species have  so  far  has  been  documented

(Swaminathan, 1991). Most of the unknown and un-

described lite forms are expected to be from the marine

environment (Ray, 1988; Swaminathan, 1991).

Available data on marine life is scattered and not
maintained properly, causing delay in the retrieval.
Similarly, therc is no proper coflation of the impact of
ditfercnt pollutants 1o marine lile forms. Rescarch,
management and conservation activitics in the marine
environments are always effective with adeguate, ap-
propriate and rapid accessability to desired informa-
tion (Nair, 1987; Duellmen, 1992) These could be
done with computerization of required data and is
being practiced (popularly known as Bioinformatics)
clsewhere.

Marine Bioinformatics in Indian Context

Indaa has a coastdine of about 7000 Kui. with the ox-
chizive ceonomic gone (EEZ) of over 201 < 10" hee-
Lt end by oo of the richest in the veorld i witucal
resources {Das and George, 1991; Khowboo, 1991) and

lias a century-old tradition of marine biological re-
search).

Computerisation of data on marine biota bas much
importance especially for the developing country like
India because there is a need for readily accessible
taxonomyc information #and expertise in order to over-
come constraints in development, management and
conservation of marine living resources (Parulekar,
1990; Schalk, 1992).

Global Status of Databases on Marine Biota

The idea of a computer based taxonomic,
biogeograpbic and ceological dala bank, is of recent
origin. (Schaik, 1992). With the inception of
Oceanographic Data Centre (NODC) at Washington,
DC in early 70’s listing of the marine flora and fauna
increased. NODC’s aim is to list the marine biota and
1o develop a nunerical taxonortic code for it. In 1989,
the Institute of Marine Research, Norway, first
released a similar database with taxonomical, biologi-
cal and ecalagical information on 350 marine protists.
L 1991, Inderpational Expertise Centre for Taxenomic
tdentticstion (BT was established at the Diiversity
of Amsterdiam, with the ehjective 16 develog desciip-
ton database on marine biota.
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Among the third world countries, India is first o
initiate building database related 1o manae biota. In
niid 1990, Distributed Information Sub Cenitre (DISC)
was established at the National Institute of Oveanog-
rapby (N1O), Goa, I[ndia with funding vader the
Biotechuology Intormation System (BTIS) of the
Depasiment of Biotechnology (DBT) of the Guvern-
mentaf ladia. The major aiw and objective of the NiO
DISC i 1o develop database on fora and i ol the
marine and ostuarine ceosystems which would be
known as NiO’s Dalabase on Marine Lile of India
(NIODMLI).

NIODM1L

NIODMLI would initially cover the taxonomic,
biclogical, ecological, pollutional and economical in-
fonation (Fig. 1) along with the sketch or pliotograph
anet distribution wmap of the species occurring in the
warine and brackish water environment. Information
for the database will be obtained from the expertise
available in [ndia aud through literature survey. The
datubase would also list major Indian and intcrmational

publications on the species along with the contact ad-
dresses of the experts on the subject.

In order to identily and address cach species and to
facilitate casy retrievai, numerical taxonomic code
(NIO CODE) huss been developed. The code s a
bicraschial system of nunierical eode of upto 12 digits
used to represent the organisms to the level ot species,
subspecies or varicty (Table 1), For example, an
ceonomically imnportant algal specivs (Sargussunt un-
qusiijoliun is coded by a 10 digit nuaber-151064102,
whercas giesbrechti varticty of the copepod Undinde
viclgaris is coded by a 12 digit number 611801040101
(Table 2). The code Jinks the Linneas systewm of
biological nomenclature to a numerical scheme that
facilitates modern methods of data stotage aml
retricval.

Fousth Generation Language (4GL) Database
Management Software (DBMS), “FOCUS" operating
ander “UNIX™ environment is wsed.  FOCUS
software facititates local and global scarching which
would be of great help in retrieving data in mnltivariate

BIBLICGRAPHIC | BIOGEOGRAPHIC DATA ON EFFECTS
OATA DATA OF POLLUTION
DATA ON ME THODOLOGICAL
ECONOMIC USES NIODMLI DATA
ECOLOGICAL TAXONGMICAL BIOLOGICAL
DATA DATA DATA

Fig. 1. Variety of Data accessible through NIODML]
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Table 1: Structure of Numericat Taxonomic Code (NIG CODE)
Developed by Distributed Information Sub Centre (NIO DISC)

02 Digits Sub Kiagdon, Phylum, Sub Phylum, Class,
Superosder, Order.

04 Digits Superclass, Class, Sub Class, Superorder
Order, Sub Order, Infraorder, Superfamily.

06 Digis Class, Ordcs, Sub Order, Infruoracr, Super-
family, Famnily, Sub Family, lafrafamily.

08 Digits Genus.

10 Digits Speeics.

12 Digits Subspecies, Variety.

Table 2: Code for Sargasstm angustifoliin an coonomically
imporiant algac and an varicty of copepod Undinuda valgaris
Vaur. gicsbrechti,whereas abbreviations uscd in the parauthiesis
indicate the taxonomic level of Classilication.

1§ Phacophyta (P)

1501 Phaeophycesc (C)

1510 : Fucales (O)

131004 Sargassaccac (1)

18300 Sargassum ()

$3 A2 Surgussum angusiifoliun:

M Atthropoda(i’)

o! Crustacen (C)

oit? Copepoda (0)

6118 Calunvidai (SO)

01501 Calanidac ()

61150104 Undiauls (G)

6118010401 Undinula vulgaris

611£01040101 Undinula vilgaris var. giesbrechii

Abbreviations: P Phylum, C Class,
SC SubClass:  Order
SO Suvb Order, F Family,
G Genus, var, Variety.

cambinicions.  This database could be retrieved by
employiag ontine and oftline methods.

‘The oudine of the numerical taxonomic code (NJO
-CODE) will be made available 1o user as a key to
locate sections of the code that covers organisms of
interest. NIO DISC witl help users to contact respec-
tive expert(s) in order to get more detailed information
on the desired specics.
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Advantages of NIODMLI

1. Create record of existing, endangered and ex-
tinct species.

2, Build basic and applicd data, related lo marine
organisms.

3. Help to wrace the origin, evolution and distribu-
tion of the species.

4. A better tool for comparative study of the in-
dividual, population and community in relation
lo environment.

5. Present sharp and clear pichure about ihe
marine biodiversity.

6. Highlight be threatened life forms and en-
vironmentally sensitive areas.

7. Help in planning for the sustainable resource
utilisation, environmental couservation and
biosphere reserves.

&. ldentify the species and areas for commercial
applications.

9. Help taxosomists, systematiciany and provide
wicdia to the marine scivntists 1o interact with
cach othier.”

10. List the basic literature on individual marine
organisms
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