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LOREWORD,

The term biodiversity refers to the variety and wvariaksility
found among the living organisms, Three levels of
biodiversity are recognized viz, Ecosystern diversity, Species
diversity and Genetic diversity, among these Specles diversily
i% exsy o comprehend. The bodiversity database developed
by the ENVIS Cenire of the Depariment of Environment deals
anly with the species diversity. Tamil WNadu has a
gecgraphical area of 13 milion hectares which constitules
about 4 % of the fand area of the counfry, The stale’s rich
biodiversity s facing a sericus threal from growing human
and livesiock population and alao from various
devalopmental activities. Conserving the bicdiversity in the
wake of depleting natural resources has therefore assumed
considerable importance. The State has had a long history
of taxonomic surveys and ecological research; the availabe
information on fs biodiversity is rather scattered, Hence it
was decided to develop a database on biodiversity of Tamil
Nadu. Im fthis connection a one-day workshop on
"Biodiversity of Tamil Nadu" was organised on December
5, 2002 involving expers on floral faunal and microbia
diversily from all over the state. | fondly recall the valuable
contribution of late Fr. K.M. Mathews of the Rapinat
Herbarium, Tiruchy on that occasion. During the workshap,
il was decided to prepare a checklist of Roral, faunal and
microtial diversity of Tamd Nadu.

The database on floral diversity of Tamil Nadu was
prepared under the guidance of Dr. D, Narasimban, Lecturer,
Centre for Floristic Research, Department of Botany,
Madras Chrislian College and his research team comprising
Ms. G Chandrakala and Ms. AK, Rathnakumar, & total of
5547 taxa that have been recorded include 5239 species, 72
subspecies and 548 wvarielies digtributed in 231 families
undar 1668 genera, Dicols constible & major part of the
flora that account for 78 per cent comprising 1944 taxa of
Polypatalae, 1720 laxa of Gamopelalas and 842 taxa of
Monochiamydeas.  MNumber of Monocots in Tamil MNadu
includes 1241 taxa. Mearly 10 per cent of the flowaring taxa
of Tamil Nadu belong to Leguminosas (550 taxa) Including
families Caesalpiniaceas and Mimosaceae, Tamil Madu
has a rich grass flora;, Grasses consiitute 9% of the fofal
taxa (4892 laxa) of Tamil Madu. The other domenant families
of flora include Compositag (294 taxa), Rublaceas (263 taxa)
and Orchidaceae (210 taxa). About 270 taxa are striclly
endamic to Tamil Nadu, Majorily of these endemics are herbs
occur i Soulhern Western Ghats covering  Tirumelvell and
Kanniyakumari districts. Orchids and grasses are the major
erdemic plant groups with 65 and 44 taxa respectively.

The database on Faunal divergity of Tamil Madu has
been prepared by Dr. K, Venkataraman, Joint Director, Marine
Biclogical Station, Zoclogical Survey of India and his research
team comprising Dr. M.C. John Mitton, Mr. KPP Raghuram,
Pir, B, Ashok Kumar, Mr. A, Gokul and Mr. M, Mithyanandan, Tha
faunal diversity is spread over three major ecosystems viz
Freshwater, Maring and Terrestrial. A little over 5895
freshwater fauna are occurring in Tamil Nadu, They include
species from Phylum Maollusca, Arthropoda, Amphibla,
Fishes, Replles and Birds. In general, insecls dominate
the Freshwater fauna as in other states. However, the major
group of insecis such as Hemiptera, Coleoptera,
Ephmeroptera and Odonata are dominani. Fauna belonging
to all taxonomic categories from Profozoa to Mammaka are
represented in the freshwater wetlands of Tarmil Madu.

The marme fauna s rich and wvaried; the 1076 km
fong coastling of Tamidl Madu encompasses almost all types
of imter tidal habdtals from hyper saling 1o Brackish lagoons,
esluadies, and coastal marsh and mudfials 1o sandy and
rocky shores wilh varying degree of exposura and widely
varying profiles. A litlhe over 2247 marine species have been
reported in Tamkil Madu. The major mardmee invertebrates
mthde spacies from Phylum Porifera, Coddara, Mollusca
Crustacea, Echinodermata, . Prolochordata, Pisces, Repiiles
Aves and Mammalia, In Tamid MNadu nine species of sea
snakes and five species of turles have been meporbed. The
seashore offars a variable feeding and breeding grounds for
a mumber of birds. Ower 120 species of Marine mammals
are estimated to ocour in word seas of which 29 are reportad
from seas around India includimg Tamil Madu The
endangered sea cow (Dwgong diugong) ooccurring i shore
waater of Gull af Mannar is an added beauty to the Tamid Madu
coast,

Tamd Hadu B endowed with a rch bermestrial Taunal
diversily, The temestnal ecosystemn of Tamil Wadu can be
divided inle bwo nalural division’s vie. the eastern coastal
plains and the hilly region along the morth and the west OF
the total recorded forest area in the State, 13,7 % or 3134.70
% km is dedicated to wildlife consersation covenmg bwo
biosphere resenves of which one is marine, five national
parks of which one is marine, eight wildlife sanciuaries and
twehve bird sanctuanes, Ameng the invertebrate Ffauna
inse#ct dominates the terrestrial ecosystemn with 1282
species of which 268 are Arachnids. OMher than insects,
gight species of isopods, 22 speces of annelids and 60
species of land mollusce are reported from Tamil Nadu, Only
geanly inlormalbion i available on the diversity of protozoa,
plant and soil nemalodes and other terresinal fauna of Tamil
Madu.

The fungal fiora of Tamil Madu has been explored by
meany mycodogists over a pericd of more than 50 years, In
fact the first fungus ever o be described from India is
Podaxon pistilans which was collecied by Koenig, a Danish
MEssionary from Tranguebar. Dr. K. Matarajan, Emertus
Professaor, CAS in Bolany, University of Madras has compiled,
a total number of 1077 species in 370 genera, all the species
which are validly published up 1o the year 2000, His paper on
“Ectomycorrhizas in Tamil Madu Farest” & vwidely discussed
in this special issue.

I am happy to be assocised with this great work of
bringimg out a chack list of the fiora, fauna and fungi of Tamil
Madu through a web based Emvironmental Informabon System
{ENVIS) Centre of the Depariment of Environment, Tamil
Madu. In order to have an overview of the Biodiversity of the
state this special lssue on "Biodiversity Profile of Tamil
Madu" is being published az a hard copy. | oomplirent
Dr, D Marasimham, Dr. K. Venkataraman and Dr. K. Matarajan
and their team for their excellent effort in making this book a
reality. | am swre that this will be uselul 1o e research
students of Bofany, Zoclogy and Mycology for a qguick
reference, | dedicate this book to the ilusirous taxonomésts
of Tamil Madu, | also welcome suggesbons for further
improvement of this endeavour

(S. Balaji)
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Tamil MNady harbours
diverse vegatabion bypas
Eight different forast
types of Champlon &
Seth (1968) including
mangroves cocur in Tamil

Madu. T are
1. Tropical Wet Ewver-
e U roen Forgst

2. South Montane Wel
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Grasslamnds
1. Tropical 'I".i'i:;'J::_ ul:grE-E-ﬂ Bepase

They occur a an altitlude of 1500 m or above and are
resiricted io Southem Western Ghats. The vegeatalion is
characterzed by (hres-lier onganization of specias. Tall
trees, many of which altain a height of mora than 40 m,
form the wppermosl lier of op canopy. This tier is
represented by tree species such as Antiaris toxicana,
Aftacarpus heterophyiivg, Arfocarpus hirsulus,
Calophylium  apetaivm, Calophyiiin  SUEF0-dCLm,
Hoppea panaflora, Palaquivm slipticem and Tedrameies
nuciara. The second tier is compesad of members of
Elagacarpacaas, Euphorbiacess and Lauraceas. Some o
the tree laxa of this tier include Actirodaphng
malabarica, Cinnamamum werum, Elasocarpus semalus,
Litzea spp. and MaWolus phiippensis. Shrubby species
belonging to fxora, Pavella and Strobifanthes form the
ast ier of the wegetation, The forest floor suppors rich
herbaceous wegetation and the arborescent habitat
provide a good niche for @ numier of epiphytic onchids and
pheridophytee: flora.
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Thase an: gopulary known &8s “Shola Forest™ and are
confined o maoist valleys and slopes of Milgn, Palani
and Anamalai hills, Sholas oocur &8 patches of forests
alternating with grasslands thus forming shola - grass-
land complex. Species belonging 1o Berbendacese,

Ericaceas. Magnoliaceae, Myrtaceas, Rosaceae,
Symplocacess and Vacciniaceae are predominantly found
in the Shols forests. Views on shola forests differ. Some
consider shola forest as a climax forest type where as
olhers consider this as a relict vegetation. Acconding to
Meher Homgi these forests shoukd be considered as
Tropical Montane forest and not as Temperate Montane
forests. '

3. Tropical SemE Ve areE

Thesa foresls farm & bridge betwaan 'Wel Evergresn
and Maoist deciduous forest. They usually occur betwesn
200 — 1200 m altiudes in Southern Western Ghats of
Tarnil Madu. Many of the free species are common fo Wel
Evergreen Forests. This forest lype supporis a good
number of epsphytic orchids and candes
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This forest type oocurs beteeen Semi Evergresn and
Dry Deciduous forests. The arborescent flora s
predominantly deciducus interspersed with Evergreen
elements at the bower ties, Planta such sz Dilleni
pentagyna, Mitragyna panafolia, Tecfona grandiz and
Tarrminalia paniculata are the common florstic elemants.

i L1 1 S o [ 6. 1

They occur at altitudes between 400 = G600 m on
wall-draimed shallow solls. This forest fype Suppors &
number of species of Umber importance such AmogeiEsis
latifolia, Chioroxyion swielenia, Dalbergia  (atifodia,
Plerocarpus mavsupiam, Shoves roxburghi and Termminalia
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Southern Tropical Thomn forests mostly occur in
the dry plaing and on low ebevation hillocks as well as at
the foothills of Eastern and Western Ghals, They are
characlerized by the presence of spedes belonging to
Acacia, Cappans, Euphorbia, Mimoss and Ziziphus,

& TropicalBeyHed

7. TropicallBnyEvergraen ]

Tropical Dry Evergreen forests are restricted fo
Eagt Coast of Tamil Nadu running from Pulicat st the
Morthern point to the Vedaranyam at the south covering a
widdth of 80 km from East to Wesl,  Much of the original
vegetation of this type is lost or sevenely degraded. Wt
survives is about a per cant that is highly fragmented. A
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good number of forest patches of this typa are preserved in
the forrn of sacred groves. Tropical Dry Evergreen Foresis
occur in three differend habéats: (i) along the sandy
coast, (W) intarior coastal plains with red laterite sods,
(iii} isolated hillocks scattered along the coast. Charac-
tenstc species of this forest include Afalsnils monogmnala,
DNospyros  ovoroxplon, Drppeles sepiana,  Eupfochia
nivwlia, Garcinla spicata, Memecylon umbellatum,
Pamburus missionis, Polyaithis korathit and Plerogperum
CHMESCENE.

B, Littoraland Swamp

It mainly includes mangroves seen in intertidal zones.
In Tamd Madu mangrove wegetation s maknly seen n
Pichavaram. Pichavaram covers an area of about 14 sq.
km. of dense mangrove wvegetation. Apart from
Pichavaram they are seen in Guif of Mannar and backwa-
ter reglons of Ennore. In Tamd Madu there are 22 species
of mangroves under 16 genera and 1.3 famdlies, The lisl of
mangroves seen in Tamil Nadw are listed below,

Table 1: List of Mangroves in Tamil Madu

Ho. | Binomial
1 Acanifes Mafoius L

Family

scanthaceas

Aamparas comicufaivm (L] Blanco | Mrysinaceas

Awicanmia atha Blume Axicennlaceas

£ | B3 | P

Aviceraid mana (Forssk. | Viarh. Awicenniaceas

Avicenmia afficimais L,

(=)

Swicenniaceas

. | Buaguwiara cplingrica (L) Blume
il Briguiera gymmothiza L) Savigny | Rhizophoraceas

Rhizophoracaas

i Cerbers odalam Gaerin, Hhizuphcr;c,aa-e
8. | Cenaps decandra (Grff ) Ding Hou | Rhizophoraceae

10. | Canops fagal (Perr.) Robrs
. | Davargia spinosa Roxb.

12 | Excoscany agaflocha L

13. | Henbara Mfovets Dryand
4. | Kandeba cangel L.} Druca

15 | Lumnitzers recemasza Wild

REhizophorasceas

Fabaceas

Euphorbiacaas

Sierculiaceas

Rhizophoracaas

Combrataceas

16 | Mywosiacksa wightaos (Nees e Siaud JHook, F. | Poacese
i7. | Rhizephora anmamalayana Kathir.
18 | Rhizophara apveutans Bluma

19 Rhizophora mucransta Poir

a0, | Scyphighors hydrophyliaces Gearr | Rubiaceae |
21 Soonaratia spedala Buch, - Ham,
2. | Xylocapus granafun Koen.

Rhizophoraceas

Rhizophios s

Rhizophoraceae

Sonnaratiaceas

Meliacoas

Fig.2, Mangrove vegetation at Pichavaram

Grasslands can be divided into lowland and high
land grasslands. Lowland grasslands Bes up to 1000 m
altibude and are very scattered and intermixed with the kbocal
forests. Fire i3 common durng dry months, afien due o
anthropogenic factors. The dominant gresses are
Arundinefa cibala, A, mesophyla, Chrysopogon orientalis,
Digiaria cillarls, Eragrosils flenuifola and  impesala
cyiindncg. Common frees are Mundelea sercea, Phosnix
fwmilis war. pedunculats. Common shrubs are Hedyotis
puvpurascens and Lvada rufescens. Herbs found are
species of Biophytum, Crotalans, Cparolis, and
Fimbrighels. Orchids present include species of Habeanarnis
and Peclelis. Burrmannia pusite and Utncwlana striatwa
are geen in maolst substrabem

High-tevel grasslands are seen in large areas on
mountaintop with grasses, herbs and shrubs. Common
grasees are Agrosils pemlnswans, Arondinella paarpres
Sromws ramosus, Chresopogon  zeylanicus, lsechne
timeorm and Tripogon bromoides. Other associabed
Epecies sUch as Anapmhals Sowned, Biumes hieracifola
Orozera paitata, Oebechla pandola, Varmonia peningulans
glso oocour.

Psammaophytic Vegetation:

It ocours along the coastal sands as well as on
sands of riverbeds. Spacies such as Bosrhawia oiffusa,
Canavaita lneala, Cleome fenelfa, Cyperus arenara
Hydrophplax mantima, ipomoea bifoba, Porfwlvca
tubarosa, Spinifex itforals and Tragus muncats commonly
oceur on the caastal sands. Riverbeds are characterized by
the presence of apeckes such as Ciladlug oodoecynthis,
Commelng shenusta, Ginuws oppositifolivs, Trichusella
rorsanias, Vahlia dicholoma. An African waed, Sesamom
aladenm, has naluralized in sevaral placas along the coast
during the past thres decades
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‘Halophytic Vegetation:

This occurs chose 1o littoral and swamg forests in
the saline soils. Most common  halophytes  include
Alpuropus lagopoides, Arthrocnesrmim indicum, Atnphex
repens, Fimbristylis triffora, Salicornia brachista,
Sesuvivm  porflucastrem, Sporobofes tremufus  and
Suseda spp

#Muﬂtlc vagetation:

Presence of innumerable fresh water bodies in
Tamil Nadu support a8 rich aquatic flora, Most commaon
aqualic species are Aponogeion spp. ABSCTTIONTIONS
aspera,  Hydrlla verlicillasler, lpomoss agqualica,
Necamartdes pp., Nelumbo nucifera, Neplura olersces,
MNymphaes spp. Nymphoides spp., Oilfelia afismoides,
sfle stratiofis, Rotals spp. & Uicuiaris spp. Traps
natans var, bispinosa is restricted to ponds of
Kanniyakumari and Tirunelveli destricts in Tamil Nadu
There are a number of aquatic grasses. Hygroryza arstala,
{eorsia hexandra. Leplochioa spp, Ovyza rufipogon
Preudoraphis echinats and Sacciolepls interrupta, The
aquatic habitat also harbours a rich sedge fora Brachish
water and seawater suppori & number of marine
anglosperms commonly callad as “Seagrasses. They
inciude speces of Halodute, Halaphila and CyRmeaooes.
Genera such as Thalazsie, Enhalus and Synngodiwm are
repressentad by & single spacks

FLORISTIC ANALYSIS OF TAMIL NADU:

1 the estimated 17000 flowering plants in India
(Mayar, 1996), 5230 species occur in Tamil Nadu that
accounts for nearty 1/3 of the total flora of india. Spacies
and Genaric diversity of Flora of Tamil Nadu [s
comparalively richer than the neighbourhood siates.
Kerala harbours 4465 species and 1315 genefa
{Sasidharan, 2003) whereas the plant diversity of Andhra
Pradesh incudes 2601 spedes and 1035 genera (Pullaiah,
20021 The state of Tamil Nadu harbours a total of 5347
taxa that include 5239 species, T2 subspeces and 548
varieties distributed in 231 families under 1868 genera,
Dicats constitule a major part of the flora that account for T8
per cent comprising 1944 taxa of Polypetalae, 1720 taxa of
Garmaopetalas and 642 taxa of Monochlamydeas. Mumber
of Monocots in Tamil Madu incledes 1241 taxa,

Mearhy 10 per cent of the flowering taxa of Tamé
Madu belong to Leguminosae including families
Cacgalpiniacean and Mimosaceae, Tamil Madu has a rch
grass flora thanks to the vared lopography and clirnets.
Grasses consfitute 9% of the total taxa of Tamil Nadu,
The ather dominant families of Mara Include Compasitae,
Rubizceme and Orchadacaoe
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Table 2 : Ten Dominant Familles

[No. | Families | Genera | Species |Sitissecies| ariatios
1. | Leguminosae 118 510 7 42
2, | Poaceas 144 451 2 41
3. | Compositas 102 2654 2
4, | Rublaceas 57- 12 2 4%
5. | Orchidaceas 67 198 z 12
g | Euphorbiaceae | 52 104 2 22
7, | Cyperaceas 16 188 4 18
g | Acanthaceae 48 182 i 24
g, | Labiatae £y 143 : b
10. | Myrtaceae 18 106 1 4

Owar 270 taxa ara strictly endemic to Tamil Madu. Majority
af these endemics are herbs occur in Southern
Western Ghats cowering Tirunelvell and Kanniyakumar
districts. Orchids and grasses are the major endemic
plant groups with 65 and 44 laxa respectively, A good
numbser of endemic species constilule newly described
species and warleties in the last fifteen years. (c.k
ww nvis.tnnicin  for detailed references for endemic
tana).

List of new taxa described in the last 15 years that
are endanmic b Tamil Madu:

1. Polyalthia tirunelvellensis M. B, Viswan. &
blaniandan

Mothopegia vajravelul Ravikumar & Lakshmanan
Rhizophora x annamalayana Kathir.
Syryglum sriganesani Ravikumar & Lakshmanan

Syrygium zeylanicum (L.} DT, var,
megamalayanum Ravikumar & Lakshrmanan

Memecylon bremen Yiswanathan

L TR R

Memecylon gopalanii Murugan at Manickam
Memecyion kollimalayana Viswanathan

wom N

Osbeckia tirunetvelica Manickam & Mursgan
10. Sonerila inasgualis Murugan at Manickam




11.
12

13,

14,
18
16.

17,
14,

1%

21.

23.
24,
25,

7.

Sonerila kanyakumariana Gopalan & Henry

Sonerila parameswaranii Favikumar &
Lak shimssnan

Schefflera maduraiensis Ravikumar &
Lakshmanan

Hedyotis shettyl Revikumar & Lakshimanan
Paveita oblanceolala Bremek

Clssampelopsis ansteadii (Tad. & Jacob) C. Jeffrey
E¥L. Chen

Vernania pothigaiara Chellzdurai & Gopalan

Vaccinium leschenawitil Wight var. pubescens
S M. Rajendran, 5.C. Agarwal & H.N. Verma

Sympilocos pulchra Wight subsp, coriaces
Gopalan & Henry

Ceropegla mannarana Umamahesw. & P. Danial

lpomoea pes-caprae (L.) R. Br. var.
perunkulamensis Umamahesw, & P. Danial

Premna balakrishnanii Rajendran & P.Daniel
Pramna latifolia Roxb. var. henryl Marasaimban
Premna mundenthiralensis Rajendsan & P Danial
Anisochifus henryl Favikumar & Lakshmanan
Leucas anandaracana Umamahesw. & P. Danial
Pogostemon hedgei V.5, Kumar & B. Sharma

Balanophora indica (Am.) Griff. war,
agasiyamalayana Viswanathan, Prem Kumar &
Ramush

Balanophora indica (Am.) Grifl. var,
tirunedvaliensis Viswanathan, Prem Kumar &
Rarmesh

Claoxyton wightii Hook [, var. angustatum Susils
et Balakr.

Claoxylon wightii Hook !, var. hirsutum (Hook f.)
Sushila et Balakr.

. Euphorbia balakrishnanii Binojk. & Gopalan

Euphorbia cotinoides Mig.
Eupharbia vajravelw Binojk. & Balakr,

Glochidion balakrighnanii G.). Jothi, V.5
Manickam, V. Sundaresan et M. Josphine Mary

Euwlbophyiium agastyamalayanum Gopalan &
Henry

27, Dendrobium dicidon Reichb. f subsp.
kodayarensis Gopalan & A& N, Henry

28 Dendrobium panduratum Lind, subsp, willosus
opalan & Henry

38. Eriocaulon panagudianum Ansari & Salakr
40. Eriocauwlon ramnadense Ansari & Balakr
41, Acrachne sundararajii Umamahsaw. =f af
42 Chrysopogon copei Mohanan et Raw

43 Dimveria balakrishmaniana K.Ravik., PV Sreek. &
V. Lakshmanan

44, Eragrostis dayanandanii P. Ravichandran, 5.
Krishinan, M. P Samson

. Iseilema jainfana Umamahssw. & F. Daniel

45
48, Perofis indica (L.) Kuntze var. keelakaralensis
Umamahesw. & P. Daniel

47. Sporobolus hajrae Urnamahesw. & P. Daniel

Thera are fwo bicsphere reserves in Tamil Nadu namehy
Milgirl Biosphere Reserve and Gulf of Mannar Biosphera
Ressryve.  Milgiri Blosphers Reserve harbours 3167
gpecies Vivekananihan af al, 1997 of flowearing plants that
aocounts for 60 per cent of plants recorded from Tamil
Mady,  Aboul BO per cent of fiowering plants recorded
from YWesiarn Ghats occur in Milgn Biosphere Ressrne
Nigiri Biosphere Reserve harbours 112 endemic species
[c.F. woarwe envis in.nic.in for detalls). There are o genera
tral are endems: o Nilgr Biosphere Reserse namsly,
Basolepis Decne. ex Mog, {Periplocaceas) and
aifgrilvalgya W, J. Mair et &/, (Foaceas). OF 185 taxa that
are recorded a8 theeatenad Species  Inpm  Soulhem
Western Ghats 53 taxa arg found in Milgirs. Gulf of Mannar
Biosphere Reaerve 2 an agualic Biosphers Resers in
Tamil Nadu, The angiosperm flora of Gulif of Mannar
(Danial & Umarmaheswarl, 2001) has a lotal of 784 Laxa,
which nclpdes TE4 species and 20 infraspecific taxa [sub-
speciesfvaneties). They belong o 433 genera and 113
Tarnilies,

Species endemic to Gulf of Mannar;
1. Agrachie hesraniana (Bor) S5, M. Phillips
2. Acrachne sundararafl Umamahesw, of 8/
3. Ceropegia manrarana Umamahesw. & P Danial.
4, Chlons wighliana Mees ax Siaud

5. fpomoea pes-cepreae (L) R, Br, war,
perurkuiamensis Umamahesew & P Danial
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6. Iseierajaivana Umamahesw. & P. Daniel

7. Jatrophesvillosa Wight var. ramnadensis Ramam.
& [eucasanrandarsoana Umamahesw. & P Daniel
L

Peralis indice (L.} Kunitze wvar. heslkaraigniis
Umamahesw, & F. Daniel

10, Spavoboius hafrae Umamahesw. & F. Danied

MAJOR GAPS ON FLORAL DIVERSITY RESEARCH

Tha state of Tamil Nadu has been well explored for
plant diversity for the past three centuries. However, thera
are regions thal are under axplored, These regions ane
floristically rich and harbour several endemic and
threatened species as well as undescribed species. For
axample, exploration of Meghamalal in Thend district by
Or. K. Ravikumar has resulted in the discovery of T new
axa namely, Nothopegia vajravel (Anacardiaceas),
Syzygium saganssani (Myraceas), Syzygium zeylanicum
war. megamalayanam (Myriaceae), Sonerila
parameswaranii (Melastomataceae), Scheffiera
mandwaiensis (Araliaceae), Hedyolis shetfy (Rubiaceas)
and Anisochiiuz hbenry (Larmiaceae). Similarly, studies on
Eauthern Wastern Ghats have resulied in $everal species
being rediscovered aftar the type collection as wal asinthe
discowery of many new taxa.  Recently, Syzygium
gamibeanurn, & supposed to be extingl species has been
refocated from its type locality by Irwin st sl (2003),

' Regions that need to be explored in detall Include:

(11 Wesiern Ghats of Kanmiyakumar and Tirunedvell
disbricis.

(27 ONshoots of Western Ghals such as Meghamalal and
Azhagar Hilks

[3) Hill ranges of Eastarn Ghats such as Kolli, Javadhi and
K.alrayam.

id] Specialized habitats such as hill strearns and rivers.

Anart from areas that need a detailed exploration,
there are several plant groups that need to be studied in
cietall. Families thal possess mona numbar of endemic iaxe
such as Balsaminacese, Lauracese, Myrtaceae and
Metastomataceas require a thorough study. Similarly,
honocot familkes such as Arecacess, Comimnelneress,
Cyperacess, and Orchidaceae also nead to be studied in
detail. Revision of a number of families and genera is an
urgenl necessity to comprehend the information that is
available from different branches of Bodany. Population
bialogy of endembe and threatened species should be the
focus for all taxonomists and ecologists as there = a
paucity of dala i this area. Preparation of precise
distribution maps for such taxa using modern tools such as
15 i much needed,

There s a renewed inlerest in traditional systems of
medicing and as a consequencs in madicinal plant trade.
Hence, floristic research should concenirate on a numibes of
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sapects of medicinal planis, not onky 10 provide informa-
fior, but also fo monitor the bulk colleclion of medicmal
planis.
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Tamil Madu is siuated on the southaastern side of the
Indian peninsula. |1 s bounded in the a8t by the Bay of
Bangal, in the south by the Indian Ocean, in the west by
the states of Kerala and Kamataka and in the Morth by
Kamataka and Andhra Pradesh. Tamil Madu has a total
gecgraphical area of 130 lakh ha, which amounts to 4% of
the India's fotal land surface. |t lies betwesn B 04" N and
13 34 N and T& 14° E and 80 21' E. Tamil Madu falling
within Deccan peninsula of India is a slable mass of
frchasan and Pre-Cambrian formations, the areas
covered by Gondwana and later loamations & well as
areas formed by Deccan lava flows. The major mountain-
bBuilding disturbances in this area ceased n he Pre-
iZambrian fimes but some ménar folding, clock-faulting and
apsiroganic movaments affected the region duwring Posl-
Carmbrian imes, Tamil Nadu can be divided inta faur major
geographical divisions such as the eastern and coasial
plaming, cenirl wplands, westemn Kamalaka plaleaws and
the central Eastern Ghats.

The gereral clirmabe is moderately hot and dry in the plains
of the State. However, temperature dips close o O Cin
the Wesiem Ghals during winber, The average raintall
vares betwesan 900 and 1200 mendy. Ralnfall in the range
of 3000-5000 mmiy occurs in the Western Ghats while
ihe rasnshadow region of Coimbatone and adiacent arseas
recaive |leas than 600 mm annualy, Whereas the
southwast maonsoon s the mapdr Soorcs of fain, the
northeast monsoon hydrates the east coast during the
cobdar part of the yaar, Tamil Madu has a hurman popasdaticn
of 621.1 lakh {2001 Census) and a livestock population of
260 lakh. 17 4% of the land ares (226 lakh ha) is
classified as forests of which BE % are reserve forests,
11 % reserve lands and 2.71% unclassified forests. The
Tamil Mady forest department is cusbodian af 22,870 &g
km of forestland, which constitute 18 % of the iofal
geographical area as against 33.33% required wnder
Mational Forest palicy, 1988,

ECOSYSTEMS DIVERSITY

Tamil Madu has a conglomeralion of dellerant types
of ecosystems rather than a panicular type as In some
other siates of India. The geographical location of the
Etate has bestowed it with major representative
ecoaystame. It has within its confnes, areas reprasanting
differeni types of ecosystems like dry deciducees foresis,
moist deciduous forests, degraded shreb lands, drey
evargraan forests or thomn shrub and small pockels of Semi
avergraan foresls and sholas besdes certain wetland
eoosyslems, Though most of the ecosystem types
represented hers are found In some of the other states,
ridch of the thorn forests and scrublands of India ars
confined to Tamil Madu, compriging 8 major part of this
state. The whole eastern side of the state is protected by
1000 km of seacoast, which has all major types aof
acosystems swch as pelagic and benthic, esiuanneg,
soaweed and sea grass, mangrove and coral reef
ecosystens, peculiar lo the state of Tamil Nadu. For the
purpose of the present study the faunal dreersity of Tamal
Madu is deall under three major ecosystems namely
freshaater, manne and temestrial ecosystams.

'EHEEI-MATEH ECOSYSTEM

Amongst the indand wetlands, the freshwater wellands
include river sysiams, streams, imgabion canals, as well
as rmsarvairs, lakes, ponds and rmarshes includesg noe
fisdds. Tanks, reservoirs and other waler bodies and
marshes,  freshwater kes and reserdolrs form the
stagnant or lenfic ecosystem and the running water bodies
lall il the kolic ecosystern category. There are 32 rvar
systema, 11 major reservoirs, 26759 canals and 38 853
tenks in Tamil Madu. The rivers of Tamil Madu ficw eastaaand
from the Wiastern Ghats and are antiraly rain led, Causery
a peranmial rivar fad by both the monsoons Bows ACross
Tamil Madu culling the stabe inlo two hales, The otner
perennial mvars are Falar, Cheyyar, Pomnaiyar, Moyar
Bhavani, Ameravalhi, WVaigad, Chittar and Tamaraparani.
The non-perennial rivers are the Vellar, Moyal, Suruli,
Gunar, Valpar, Yalparal and Varshali. The T80 km long
Cawvery ia the longeast river of the state. Tha total length
of the rvers of Tamil Madu is 7420 km, the afea of
resenairs s 052 lakhs ha (2% of India’s total fivers and
canale), the area of tanks and ponds 6.92 lakhs ha (24%
of Indian’s todal tanks and ponds) and 83,000 b esluanas,
backwaters and swamps, Tamil MNadoe bas 31 natural
wellands covering an area of 58,068 ha and 20,030 man-
rriade wetkands with the area of 201,132 ha. The important
reseralrs among these are presented inTabla 1.
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Table 1 : Important reservoirs in Tamil Nadu,

Reservoirs | River onwhich| Location Area (ha)
Reservairs are
Satumied
1. |Bhavanisagar | Bhavani Combatore | 7.581.540
| 2. | Edanley reserdir | Cavery Salem 15,343 T
i:EI Poondi raservoir | Karaliyar Chirgelpet 1263400
&, | Other reserwins | - - 23,408,163
Total 45, 877153

Four different calegories of freshwater fauna are
recognized in freshwater ecosystams of Tamd Nadu, The
fauna ender first categony is truly agualse in the sense
Ihad they spend whole of their lile ime (plankion, fish
etc} in water medium, in the second category, fauna
spend only a part of hedr life teme in water and rest in
other ecosystem such as terresirial and aeral (some
insgcts and amphibiana) and the fauna wnder third
category bve on land or irees or both, and depend on
aquabc ecosystermns for food. There are also some
others that make their home in wetland plants far shelber
(such as, reed warblers) either permanently or for a
predonged period of time comprising a separate
freshwater ecosystem associaled fauna and forming the
fourth category, These four diferent categories wviz.,
permanently  aguatic, temporasily  aguate, Treshwater
dependent and freshwater associaled fauna comprise
the faunal diversity of freshwater ecosysterns in Tamil
MNadu. All those animals, which Fve in and use freshwater
ecosystem al some slage in their life cycle, should b
congidered in the context of faunal diversity of
freshwater ecosystams.

The major groups of freshwater fauna occurring in
Tamil Madu are provided im Taeble 2. 0 s evident that
9% of the total freshwater fauna of Indsa & represeniad
in Tamil Madu freshwaler wellands, In general, insects
dominate the freshwaber fauna as found in other states
(aboadt 3000 species). However, Table 2 containg anly the
major group of msscts such &3 Hemiglera, Coleopbera,
Ephmarcptera and Odonata. Other common insects wez.
Captera and a few other growps are nod reprasented in the
compslation since nolt much work has been carred out In
Tamil Mady on these. A total of 31 and 153 species of
malluses and fishes respactively, are 80 far recorded in
Tamil Madu. The Western Ghals (spread over southem
sigtes) exiubits a rich diversity of freshwater fish fauna.
Of the 426 primary freshwater fishes known from India
[Menan, 1993), 230 speces are found in the Weasiem
hats., of which 118 are endemic o this region. A tolal of
118 species belonging to 46 genera and 20 families are
reported from Nilgiri Biosphere Reserse of which 11 species
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are endemic o Nilgini (falling under three states such as
Tamil Madu, Kerala and Kamataka). However, Tamil Nadu
has as many as five endemic freshwater fishes such as
Puntius  sharmal Menon and Remadevi, P arulius
thambrabaraniensiz Silas, Horalabiosa palaniensis
Remadewi and Menon, Meleropneustes longipectoralis
Remadevi and Raghunathan and Homoloplera
santhamparaignsis Arunachalam, Johnson and Remadevi
(according 1o Dr R, J. Ranjit Daniels there are more
endemic spacies i Tamil Madu) These figures are
expeciad o increase manifold especially those of micro
imvertebrales and parasitic groups if these groups are
extensivaly explored al over Tamil Madu,

Table 2 : Number of animal groups and species
occurring im freshwater wetlands in India and
Tamili Nadu

Taxonomlcgroups India  Indian Indian Tamil Madu
Total Woedlands freshwater VWetlands

Porifera 455 40 3 B
Cridana g5z B4 10 7
Platyhelmirthes BZ2 13m0 50 ?
Ratifera | 330 330 26
Gaslrolncha 1) Bl 23 ?
Mematoda 2850 B0 150 ¥
Acantocephaka 229 150 0 T
Mullusca 50M0 2300 183 45
Anreida 840 500 350 T
Arthropoda EE38% 7302 4050 268
Cruslaces 20 2000 a00 100
Insecta 59353 SA00 3000 18
Arackinida 5818 300 250 7
Bryozaa (Ectoprocta) 200 100 35 ?
Tandgrada 32 20 10 7
Chordata 4831 Z260 66 2
Pices 2546 2000 742 153
Amphibia 209 150 150 25
Repilia 456 50 24 L
Ayes 1232 3 25 &
Mammalia 340 i 25 1
Tidal B5540  15ERQ G230 245

7 = Data not available/Not Studied

Animals belonging to all laxonomic categories, from
protozoa to mammals, occur in wellands. Among the
inverebrales, afdhrapods reprasented by Crustacea and
many orders of insects, and molluscs are the most
dominant componemts of welland fauna. Among the
crustacean zooplankton, Cladocera dominates the fresh
water wetlands. One species of Notostraca, Triops, is
considered o0 be a living fossil and has discontinuous
distribution in the temporary ponds of Maduar and
Thirunedveli. There are occurrences of several lemperate,
Ethiopian, Indo-Malayan, Australian and Palearctic




~

Fig-2, Kutralem falls, Tiranelveli

species of Cladocera In Tamd Madu (Venkataraman, 2000)
=¢varal fish species have been introduced into India for
pisicultural purpose singe 1883 when Francis Day
altempiad to introduce the English trout, Salma trutta favio
Linmaseus in Milgii walers. Mainly human has browght
these introduced fauna into India. However, birds and sead
import from othér countries have also played a major role
in the dispersal of many aquatic organisms especialty
Epacies O Asosiraca, Conchosfracs and Cladocers
(Proctor af ai, 1967). Among, the fty-five species of
amphiblans ocourring both in freshwater and modist areas
of evergreen forest. eight species are endemic to Tamil
Madu, The avifauna (commanly referred o as watarfowl)
18 particularty prominent and aften occurs in large flocks
Mammals such &3 ofters oocur in Tamil Nadu wetlands
{hill sfreames) whereas deer and water buffalo wse weblands
principally for grazing,

MARINE ECOSYSTEM

The firs1 study in India on marine fauna was on Aplysia
and s purple colour by Ensign W. Francklin 1786-37
(Bengal 1o Persia in Pinkerton's Voyages And Travels,
1811) Bombay followed by Wallich's Marine algas on
Herbarium {1822} (In Prodromus Floras Peninsulae Indiae
Origntalis, 1834) along the coast of Hindustan and Madras

Howewver, major marine fawnal studies in Tamil Nadu
wikre consequent to the selfing wp of Madras Museom.
The Madras Literary Sociely mooted the propoasal for a
musaum in Chenndi in 1846 and Sir Henry Patlinger.
the then Govermnor, obiained the sanction of the Court
of Directors of the East Indis Comgany i London. In
January 16851, Dr. Edward Balfour, Medical Officer of
the Govemor's body guard was appointed as the first
officer in charge of the Govermnmen! Museumn. The
setting up of a marine aguarium in Chennai in tha Marina
Beach in 1909 followed this. Dr. E. Thurston the then
Superiniendent of the Museum first drew up the plans
far the WMadres Agquarium during 18905-1206, The
aquarnum was opaned 1o the pubdec on October 21, 1909,
Today many famous collections available in the museum,
starting from Great Indian Balean Whale to molluscan
shells, starfishes, sea urchins, insects and several
hundreds of dry preserved specimens in boxes and
cabingts are importasl for research.

The golden period of the study of marine fauna of
Tamil Nadu is 1885 to 1978 when Dr. Edgar Thurston (1885
— 1808} was holding the charges of Superintendent of the
Madras museum follewad by DOr. J. B Henderson (1908
1918}, Dr, F. H. Gravely (1920 — 1940, Dv. A. Aivappan
{1940 — 1960} and Dr. S. T. Satyvamurthi {1961 - 197a),
Durng this period many surveys and publications were
made on the marine fauna of Chennai and the adjacant
afeas of Tamil Madu. When Dr, Fredesc Henry Gravaly
ook charge as Superintendent in 1920, the mvestigation
il the lithoral fawna of Krusadai 1sland i the Gulf of Mannar
was underiaken. This investigation led o the revival of
the Bulletin of the Madras Gowernment Museum for the
puiblication of the results of the researches. The collections
werg scientifically preserved, studied and interpreted by
publishing research bulletine during the tenure of Dr
Gravely (1920 - 1940), Dr. Gravely’s work on Mallusca
helped In completing the gallery and the resenve colleclion
in these two large Zoological groups (Gravely, 1927, 1942),
In 1840, Dr. S. T. Satyamurti who joined as Curator,
Zoology Section was promoted as Superintendend of the
Musewm. During the tenwre of Dr, Satyamurti, the
displayed collections in the galleries waere interpreted and
published as Guide Books, His noteworthy publications
are an the Maollusca of Krusadai 1sland in the Gulf of Mannar
“Amphineura and Gasiropoda™ Vol | "Scaphopoda,
Pelecypoda and Cephalopoda™ Vol. |1 and Echinodermata
iSatyamoorthy, 1952, 1958, 1976).

Table 3 : Comparison of marine faunal diversity in the
warld, India and Tamil Nadu.

Group World | et
Tartal Marine Tamélnadu
Praotista AZ50 2577 750 7
Masczoa T 0 10 2
Parifera 4502 518 456 33
Cnidaria 216 817 a0 24
Hydramedirsan Fid
Sea Anemones ]
Govgonids 3
Scyphazoa n
Siphonophare 29
Seleraciinia aE
Soff corals 12
Clenophora 100 12 12 T
Gastrodricha 000 &h Ba 7
Kinarhyncha 100 e 59 iy
Platyhelminthes 17500 4920 580 7
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India
Group | Werd [Mil™ Tarine Tamilnadu |
fnnelida 12700 B 4440 q
Mollusca E6535 G50 2300 33
Bryozoa 00 104 184 ¥
Crustacea 35534 25594 24410 419
Meristomata 4 2 2 7
Pycnogonidas 600 16 16 7
Slpuncula 145 g ] i1
Echiura 127 33 33 s
Tardigrada 14 0 0 7
Chaetagnatha i 30 o 10
Echinodermata 6223 765 TES (k1)
Hemichordata 120 12 12 1
Pratochordaia 108 116 116 Ag
Piscas MT2 2545 18L0K] nar
Amphlbla 5150 204 3 7
Replilia 5817 46 26 15
Bovas D026 1228 145 141
Mammalia b2 ard 25 pit!
! mt!_l.: 241563 TIOR0 12244+ 22474

_:-:;‘i':=..l:l&ta not available | not studied

Fhe marine Tauna of Tamil Nadu is rich and waried.
The coeesiline encompassses almost all types of inbertdal
habdat, from hyper saline and brackish kagoons, estuanes,
and coasial marsh and mudiats, o sandy and rocky
shores with varying degree of exposure and widely varying
profile.  Subtidal habitats are egually diverse. Each local
hat#atl reflecls prevailing anvironmental factors and s
further characterized by itz bioda. Thus, the marding fauna
itself demonstrales gradients of change throughout the
Tarmil Madu cosst,

i W i

e T

| et o

G

Flg.3, Poomarichan Island,
A, Gulf of Mannar Marine National Park Y,

Among coastal wetlands, estuaries, mangroves and
coaslal lagoons ane Diodiversily-rich areas, whereas the
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ciher beackish walar habitats have only 8 few specialised
apecies. |tis well known thal the reduction in the numbar
of species is greater in esluaries when compared 1o
adiacent seas and in-flowing rieer sysiem. However, as
far as estuaries of Tamil MNadu ae concemed, this
statarnent is only parily trus. Thers is leaser noember of
specigs v the adjacent seas when compsered o the
esbusries, bul the upper rivering ecosyetem doss not
harbour as many Species a5 its astwary. B has bean
cbaarved that as the distance increases fram the saa the
number of species decreases.  Salinily Beoomes an
imporiant reguiating factor. Howsever, masch study is o be
conducted in the estuares, mangroves and coastal
lagans of Tamil Madu.

Ot of the total 34 animal phda in the warld, 15 are
represented by the taxa in the marine ecosystem. Thay
may conatitule either migratory of resident species. The
former includes pelagic crustaceans, coelenteraias
(medusee). cephalopod mollkescs, fshes, repliles, birds
and mammals. Amphibians are generally absent in
marineg ecosystem. The benthic macro fauna comprisas
resident species of polychaeles, molluscs, sipunculas
and  miud-burfowing Nishes. Speces of hard corals
nurmbernng 82 (hermadypic) are  repordad il todey of
wihach & species vz, Monbpors manofenszls, Montipors
jomesi, Porifes exsera, P mannarenziz.  Conlogora
nigra recorded by Pillai
[1983) are supposed io be
endemic to Tamil Nadu.
Among inveriebrates, sponges,
phoronids and echinodarms
generally do nol prefer
esfuaring ecosystern but are
diverse In the maring hakbilal,
In Tamif Madu, 313 species of
sponges and 1371 species of echinoderms are reconded.
Freg swimmers or nekbon are important comgonents af
marine biodiversity and constitute important fisheries of
the waorld, The dominant taxa in the nekion of Tamil Madu
are fish (527 species) others being crushceans (419
Epecies), molluscs (330 specees), repliles (15 species)
and mammals (29 speces).  Majority of the nekion
epecies B found in the coasial walers.

Fig.5, Starfish
v (Pratoraaster Uncki] J




Amang reptiles, sea snakes and turtles are mportant
and represented worldwide by 50 and seven
gpecias raspactivaly. These are generally oceanic formes
but a majonty of these oflen swim near bt the shore and
visit the shore al some pard of their Ble.  Aboul 26 Speces
of sea snakes belonging 1o one Tamily, Hydrophildae and
ive species of sea ludles were repored from seas around
Inctia, In Tamil Madu nine sea snakes and flve spacies of
lurles have been reported till today, A8 the five species of
twrlles in their marine envimnmeant are known from Tamil
Madu. Torbes visit the shore of Tamil Nadoe especially
Chennai coast and some islands of Gulf of Mannar during
braeding lire [Movembers o February] 1o lay their eggs.
The shore visil of these urles especially the Olive Ridley
is & spectacular sight on the beaches of Chennai and
near by areas, The Goff of Mannar and Palk Bay have
k=at nesling beaches for the lestherback, the hawkshill
and the grean furtle and also the Olive Ridlay

g |

L Fig.6. Sea Cow {Dugong dugon) from Gulf of Mannar y,

The seashore offars a variabla fesding and braading
grownd for @ number of birds. It i difficult to define
precisaly the avian componenl of masding biodiversity
There are some speclal species, which are exclusinaly
dependant on marne ecosyshem while a2 lew are
generalists without much dependence on it. From the
avadable data it has been mferred that 141 spedies
ocour im the cosstal acosystem,

barine mammals belong to three ordars, Sirania,
Cetacea and Carnivora,  About 120 species are
estimated to occur in Waorld seas and of these 29 are
reported from Seas around Indla.  All of them are
reportad in Tamil Madw., Bul majorily of fhese ae
opceanic forma and occasionally a few individuals may
ged stranded on the shore, The endangered sea cow
ocouring in near shore waters of Gulf of Mannar is an
added beauty to the seas of Tamil Nedu.

MANGROVE ECOSYSTEM

Tamil Madu has two major mangrove Foresis,
Pichavaram mangrove s located 200 km south of Chennai
Cily overing an area of 1100 ha, The whole mangrove
consists of 51 emall and lange islands and is bathed wilh

seawater during high tide and freshwater ram irigation
channals during kow tide, The Muthupet mangrove forest
which spreads over an area of approcamately 6 800 ha of
which only 7720 ha [4%) is occupsed by well grown
mangrowve and the remaining 96% of the area is cowenid
by poory grown mangrove vageiation, is situaled near

T L T e R O

T

F:;", angroves in Mallathanni sland, GOMMNP

Point Calimere on the southeasl coast aof the
Pesvinsalar India (10 25" M, 79 3% E). Itis sitwated af the
sauthern end of the Cauveny Delta, At the tall end, itforms a
lagoon before mesting the Palk Sirail.  Dense mangroves
occupy the northarn and wastem borders of the agoon and
the sowuthern part is occupied by sand spil. which is devoid
af mangrove wegetation. The Pichavaram and Muthupel
mangrove ecosysiems embrace a heterogeneous mixture
of both plants and animats. The aquatic fauna comprises of
juveniles and adults of infish, shrimps, molluscs, crabs and
benthic invartebrates. Finfishas consitube major portion of
the total fish catch in the mangrove ares. Mogd cephalisg
Liza dumenmy, Chanog sp., Lelognathus sp., Sigancs 5o
and Efropius sp,  are owmmon. The peawn fishery is
dominaied by Penaws ingicus, B momddan, AMdelapnenaeus
oo, M. mmoroceros and Macrobraciniver S0, and the crab
fishery i3 dominated by Sops sevals and Porfunows
pelagicus. Oyster (Crassosirea madrasensis) and clams
(Mereirie mereiis and M casta) are commercially
important molluscs and herans, egreds, kingfshers, myna,
powvers and sand pipers are the important avifaunas of this
resginn

ﬁ'EA GRASS AND SEAWEED ECOSYSTEM

Sea grasses ocour in the infratidal and madlicial zones
of shallcw and sheftersd |ocalities of sea, gulf, bays,
backwaters and lageons, They are submerged
monocotyledonous planks and are adapied to the MErine
environment for completion of thair life cocle under water.
hosztly they occaw along the East and West Coasl of
Indian main land and Andaman and Micobar Islands. They
form & dense meadow an sandy and coral rubble botioms
and sometimes in the crevices under water. Earier studies
have revealed that 14 species arg found along the India
coast,
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Sea grasses ane involved in oycling of nutrients. They
provide food and shelter for diverse organisms and acl as
a nursery ground for many fishes of commercial
impartance and play a vital roke in the fisheres production
of the region. Studies on sea grasses stared only during
1080% and some of the first reporis are avallable only from
Tamil Madu, All the & Indian genera of sea grasses with
11 species are recorded from the Palk Bay region of Tamd
Madu, Of the 11 species, C. semulata, H. ovalis sub sp.
ovalis, K pinifolia and 5. isoetifolium are pradominantly
distributed. H. wrigh!if 18 occur only in Akkalmadam in
Ramaswaram, Thirleen species of 528 grasses under six
genera occur in the Gulf of Mannar Biosphere Reserve.
Of these, Halophila, Halodute, Enhaluz and Cymodoces

Fig.B, Sea Grass Ecosystem of Gulf of Mannar Island

are common, Thalassia and Synngodium are dominant
in the areas of coral reels and coral rubbles whereas the
aters are distributed in muddy and fine sandy saoils. Tha
unique ecological importance of the sea grasses is the
conesarvalion of rare and endangersd animals such as
marine turtles, dugongs, some common echinoderms,
jrvenie pravwns and fishes. Other than these, the scology
and diversity of aea grass associated invertabrate fauna
from Tarnil Madu is sl nol know.

Seawesds are marine plants, bedonging to lower
Cryplogams. These are large and diversified groups with
size ranging from single cell, such as Chlamydomonas o
savaral melers in kength (Macrocysfis). The four classes of
seawaeds are Chlorophyta [green algas), Phaeophyla
ibrown algae), Rhodophyia (red algae) and Cyanophyta
(bBlue-green algag).  In India so far 630 speces of FrRarine
algae sea grass (including blue-green algae)} with a
maximum of 320 speces of Rhodophyla followed by 1632
apecies of Chlorophyta and 150 species of Fhasophyia
have been recorded, Out of these Tamil Madu (302) has the
maximum, fllowed by Gujarat (202), Maharashira
(159}, Lakshadweep group of klands (89) and Goa (82}

in Tamil Madu, seaweeds are exploied and usad as
rgw material for the production of agar, alginates and
gaawaed Fguid fertilizer. A litle over 25 agar industrias and
10 algin industries are situated al different places i the
maritime: stales of Tamil Nadu, Kerala, Kamataka,
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Andra Pradesh and Gujarat, Red algae such as Gelihdiela
acerosa, Gracilaris edeiis, G, crassa, G. folifera and G.
verucoss are being used for agar manufaciure and brown
algae Sargassum spp., Twhinaria spp. and Cystossira
frinoais for alginates and liquid seawsed ferilizer. The
agar yielding seaweeds are being hanvested since 1966
fram the naiural seaweed bads of Guil of Mannar 1slands,
along the coastline from Rameswaram o Tuticonn in Gulf
of Mannar area and Sethubava Chatram area in Palk Bay.
Tamil Madu.

'CORAL REEF ECOSYSTEM

Coral reefs form the most dynamic acosysbem
providing shelter and nourishment to thousands of marine
flora and fauna. They are the protectors of the coastlines
of the maritime states. A few gensera of corals are
supposed 10 be alder than praires. This unique ecosysiem
i& most productive because of its symbiotic associalion
with algee called Zooxanthellse., Thouwgh they are the
builders of the most massive structures ever created by
living beings on earth, they are very fragile and vulneratie
to natural disturbances and human actwities, Mardime
states and their coastal population mostly depend upan
the coral reef ecosysiem for thair day-lo-day life.

In Tamil Nadu, the reefs are distribuled along the
southeast coast especially al Gulf of Mannar and Palk
Bay region and at resiricted places in Chennai,
Pondicharry and Cuddalore coasts.

Fig.9, Seaward reefs at
Hallathanni Island, GOMMNP

Amaong the other areas, Gulf of Mannar is supposed o
hie one af the hol spots for marine biodiversity in India
and falls in the world's biologically richest Inde-Pacific
realm. Coral reals along with the mangrove and sea weed/!
sea grass ecosysiems support nearty 3,500 biological
species in this reserve. The Guif is not onty the first maring
binsphere resenve in India, but also tha first in south and
Southeast Asia, The area faling between longitudes 78
0A'E to 79 30'E and katitudes OB 35° N 1o 0% 25° N was
declared as manine biosphare reserve by the Govemmeant
of India on February 18, 1982 to conserve this unique
ecosystemn, The Gull of Manner Biosphere Reserve




{GoMBR) encompasses 21 slands. These are uninhabited
islands, randging In size from 0.25 ha to 130 ha, spreading
along the coast for 170 km, with the cosest being 500 m
and the farthast, over 4 km [rom shore

The Gulf of Mannar, which is globally significant
because of its unigue blological diversity, came to lime
light mostly due to extensive sciantific research aclvities,
Some of the unigues funa occurmng in the Gulf are at
present commercially threatened due to over explaitalicon,
Mearly 47 fishing villagas dol the 180 km long resere
coasling, Nare than 50,000 people inhabiing the coastal
willages depend on the marine rescwrcas of the Gull Tor
their livelihood. & lifthe over 650 mechanized vessels and
nearty 2500 non-mechaniged vessels ane being operated
frorn 47 fishing villages. Mathods used o explod the
seaweads cause severs damage o coral reefs. Rapid
indusirakzation around the reserve, usage of dynamile
and trap fishing methods, poaching and commerncial
agquaculture are aliver major threats to coral reefs in these
Areas.

As per the stedies camed out by the Zoological
Survey of India, 25% of live cover of coral reefs In 1998 has
incrgased to 45% i 2003, revealing the regenaration af
these reefs after 1958 unprecedented corad bleaching
which occurred throughoul the word.  The main
componen of the coral reefs, the Scleractinian fauna is
represented by 82 species. The dominant genera include
Acropora, Monlipova and Pocilopora among the ramose
forms and Fomtes. Favis, Favites, Goniasires, Plalygyra
and Symphpiia among e massive forms.

Among the three growps of islands, Mandapam had
a higher percentage of live coral cover (37.03%) than the
cfher baio groups (17.29% Keelakarai and 18.683% Tulscomnn
group; year 2000 survey), Among the life farm categones,
massive corals dominated the GoMBR [7.67 + 2.23%}
The reascn for the dominance of massive corals over the
other grougs of corals in GoMBR. may be explained as a
consequence to the 1998-bleaching event The Iragile
and most sensitive branching coral was the most affected
lifies foerm calegary due to the rampant 1893 bleaching evenl
{(Venkataraman 2000). The destruction of reels sladed from
sarly sixties o a lune of B0,000 tons per year at Tuticorin
and 250 m/day at Mandapam (Pillai. 1996). N resulled n
the submergence of Poovarasanpatti and Villangu Challi
Islands (Venkataraman, 2000). The removal of sea waeds,
operation of shore nets, gill nets, modified trawl nets and
Pari kuduus to catch resf fish, anchoring of boats in the
reel areas and stampeding of live corals in the process of
picking seaweeds, siltation, microbiad contamination due
to sewage are the major threats posing on the coral reef
ecosystem of Guif of Mannar todsany.

TERRESTRIAL ECOSYSTEM

Tamil Madu is endowed with a rich terresirial faunal
diversity. The terrestrial ecosystern of Tamd Nadu can be
dividad into two nalural dwvisions w2, the eastern coastal
plain and the hilly region along the north and the west
The range of the Weslerm Ghats runs along the whole length
of tha western Side af Tamd Madu with & steep and rugged
rmass averaging 1220 m above MSL and rising o 2637 moal
the highest podnt. The Palghat Gap, about 25 km inwidih, is
the only marked break in the greal mountain wall, To the
south of this gap the mountain range & known as Anamalai

Fig.10, A view of Kodaikanal Lake

(Elephant Hills). To the east are the Palani Hills on which
the famous hill station Kodaikanal is siluated, The slopes
of the Western Ghats are covered with lush evergreen
foregts. Tha Milgiris and the Anamalai ane the hal groups
with the maximum heighl. In the famows Ootacamund area
of the Milgiris district (=Uthagamandalam) is the highest
peak Doddabetia, 2637 m above MSL. The famous MNilgir
Biosphera Reserve (NBR) is siluated in the South Westamn
portion of the Wastern Ghats, covering an area of 5520.40
km' encompassing the three Stales of Kamnataka, Tami
Madu and Kerala. OFf the total area of NBR, Tamil Nadu
part constitutes 2537.60 kmr including Mudumalai Wildlife
Sanctuary, Coimbatare, Sathyamangalam, Nilgns South
and Nilgris Morth Forest Divisions. The NBR of Tamil Nadu
iz known for sholas and grasslands, which constitute a
unique ecosystem with distingt, faunal and floral
composition.  These areas are responsible for water
harvesting and regular stream flow in the hills. The
endangered Nilgiri langur is quite commonly seean in the
sholas. Other verebrales such as 116 species of
freshwater fishes, 55 species of amphiblans including 5
endemics, 21 speces of repliles, 313 species of birds
and 97 species of mammals including 20 endemics of
which Savis pigmy shrew, Suncus elruscus perroffed and
5. murinus niger are confined o NBR in their distribution.
MER is also known o harbour large population of Migir
Tahr Hemitragus hylocrius and the lion talled macagque
Macaca sienws and prabakbdy South Indian population of
Indian elephant Elephas maximus, tiger Panthera tigns,
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gaur Bos gawus, Sambar Cenws wnicolor and Chital Axis
axiz as well as many lessar known groups of mammals.
The rare hats include Peshwas bat Myolis peshwa and the
hairy winged bat Harpdocephalus harpia.

0 the total recarded forest area in the State, 3134 70
3q Em or 13.7% of the totad fores! area is dedicated o
wildiife consersation oovering two bicsphere reserves of
which ane is marine, five national parks of which one s
marine, aight wildlife sanctuaries and twelve bird
sanchranes besides an elephant rejuvenation camp at
Mudumala: Sanciuary

Table 4. Comparison of Terrestrial faunal diversity in
the weorld, India and Tamil Nadu.

Group World India Tamil Nadu
Protista 31280 25TT 7
Platyhelmithes 17500 1622 P
Anmedida 12700 Baid o
Mollusca il L 5070 EL
Crusiacas 35534 2034 B
Izopeda 400K 200 B
Insecia BETI91 548343 1282
Thysenoplera G000 Gt 232
Neuroptera 5000 315 20
Hemigtera S0000 G500 it
Dictyaplera !
Homa pibera a1
Coleapiera 50000 15000 26
Dipters SEa00 G053 26
ksopbera 2000 g &1
Orthaplera 144401 754 71
Odonata 500 46 k|
Hymemoptera 100004 S000 115
Lepidaptera 142504 1500 125
Dermapiera 1800 320 17
Arachnida Taddad EE18 268
Mesostigmata 107 27
Prostigmata 1125 135
Scorpianida 104 5
Diplopada 162 14
Scolopendromorpha 73 14
Sphaeratheriida 45 k2|
Arangag 1035 M
Tardsgrada 514 an 2
Amphibia 5150 204 q7
Replifia =<1 I 445 136
Bves 8026 1228 240
Mammalia A2 1z 103
Tatal = 1056046 TAE2E+ 1355+

P = parasites; 7 = Data not available/not studied
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Among the invertebrate fauna insect dominates the
terrestrial ecosystem with 1282 species. Mext to insscls
the arachnids with 258 species reported throughout Tami
Madu. Other than insect eight species of isopods,
24 species of annelids and 60 species of land molluscs
are reported from Tamil Madu. Very less information
i available on the diversity of protozoans, plant
and eoll nematodes and other terestrial fauna of
Tarmil Madu

'SPECIES DIVERSITY

Faunal diversity in Tamil Nadu is rich when compared
to some of the other statas of India. The wide varaty in
physical features and climatic conditions have resulted
in a diversity of ecalogical habitats in Tamil Nadu like
tropical forests, grasslands, fresh water wellands, coastal
and rmarine ecosystems, which harbour and sustain the
immense faunal diversity,. The mountain angd forest
ecosyslem in the Western. Ghats in the west (semi-
evergraen, deciduous, dry maisl extending over the major
part of the slate), the freshwater ecoaystem spread ovar
rivers, wellands and estuanes. the semiarid ecosystem of
Ramanathapuram districts and south east region, the man-
grove ecosystem of the Pulical, Muthupet and
Pichavaram, rich coral reef ecosystemn of Guif of Mannar
Biosphere Reserve and coastal-marine ecosystern along
Chenmai lo Kanyakumari districis are the examples of
the langest assemblages of habitats for faunal diversily
As in the case of other states of India, we have many
published records of vertebrate fauna of Tamil Nadu, How-
ever, in the case af the lowar group of arganisms espe-
cially gpecies rich groups such as arthropods, helminthes,
annelids, protozoans and a few other minor phyla, the
taxonomy is yel 1o be studied and reported.

'SPECIAL FEATURES

Th degree of endemicity of Tamil Nadu fauna varies
from group 1o group. In Tamil Nadu, five species of fresh-
water fishes and sight species of amphibians are endemic.
Snakas and lizards dominate among the reptiles of Tamd
Madu. One species each of crocodile Crocodylus porosus

(at present dinct) and lizard Varanus bengalensis, five :

species of marne turtles and one species of snake Py
thaon maiuris [Indian Rock Pyihon), have Been included
in the endangered list among the repties. Among the
birds found in Tamil Madu, Francolinuz pondiceranus
pondicevianus (South Indian Gray Patridge) is endemic
e the State while Bubo bubo  {(Great homed owl) and
Anthracoceros conanalus (Malabar Pied hombill) are among
the rare ones. Pavo cristatus (Indian peafowl) is 8 pro-
tected species found here, Owt of 93 species of mam-
mals found in the State, Grizzled Glant squirrel Rafufa
fdcrouva dandolena s endemss.  The habitats of some of
the vulnerable/endangered categories of mammals that
are found here edend beyond the State. Lovis lardigradus
malabancys (Slender Lors), Canis surews (Jackal),
Vulpes bangalensis (Indian fox), Cuon alpinus (Indian wild



Dag), Meluwrsus ursinug {Sloth Bear) Melivara capensis
(Honey Badger), Pamthara pardus (Panther), Pambhecs
tigris (Tiges), Tragiiz meminmg (Mouse Deer), Tetracerus
guadncomiz (Four-hormed Antelope), Bos gavrws (Gaur)
and Garela dorcas (Chinkara) ane conssderad as vulner-
able, The staius of Indian Pangodin Maniz cressiceudals
is considered as intermediate. Grizzlad Giant squarrel is
extremely rare and is represented by a few scattered popu-
lation= in Tamil Madu. Among the inversbrates, 4 spe-
cies of rolifers Lecand [Lecana) sofda, Troosecd Fogds,
Conochiivs asborsus. C maduralensis and & monotypic
genus Pseudosrmbals, and bundreds of species of

arthrogssds, annedds, nematoades are endemic o Tamil
Madu.

INTRODUCED FAUNA

The imtroduction of exolic species o the couniry {ook
place long age thatl many of them have now become
paeudo-natives.  Monocullure practces in Tamil Madu of
miroducad flora with indigenows plant species hawve re-
sulted in the degradation and digruption of natural com-
munilies upsetting their stability and biodiversity equilib-
fum, It has also beeen responsibbe for sesere pest oul-
breaks and emergence of secondary pests.

Invasive species pose a grave threal 1o wellands,
Etrangely, In the tropkcs, these species are ofien
neotropical natwas which hawva baen indroduced in the old
wiorkd ropics including India either accidentally or inlen-
ticnally. The more significant among the important and well-
sludied aquatic weeds are Echhoria orassipes (Wa-
ter myacinih), Salvinla molesia, Pistis sfraliotes,
Atfernanthers phitoxercides and Hpdolla  verficilale
(Pieterse and Murphy 1990)% ‘Water hyacinth may be
emngled ocwt for the degrea to which it has received global
atlenlion (Gopal 1987), Similarly, the intfroduction of ex-
otic fish like tilapia and grass carp for their ability to feed
on arganic wastes and harbaceous submerged vegetalion
has also caused a shift n the species composition of
natural fish fauna and other béola. Tha adverse conse-
quences on welland functioning have not yet been prop-
erfy undersiood. Tamil Madu has a fotal of 56,000 ha of
palesstial shrimp famming area,  Though @ tatal af 4455 ha
have hean developad In the State for sheimg farming, only
2800 ha are in wse. Monoolure of shrimps and carp is
praciiced In fishery sector, while waler hyacinth and otus
glc. are grown nosmally in freshwater systems covering
vast expanse of water surface, Such manoculture of plant
and fishes may inhab#t other biofa fo flourish. Hence it
shoald be discouraged,

The marnne invesive species s yel o be as
cerained excepting some of the known introductions such
as an algae Ewchems cotfond into the Palk Bay
ared o exiract gelatin. Other important invasive such
as Elchhornia crassipes (waler hyacinth) and
FProsopis juliffora can be found competing with
meronies in Pichavaram and Muthuped mangrove forasls,

& o of studies hawe to be conducied in this
ansg,

In the leresiral region, the wasive fauna have
becoma 8 real threat bo the naltives. Some al the
Coleoplera and Hederoplera that hawe established as pests
io s=ome of the introduced planis have now become pests
for a number of Indigenows plants. They are also spreading
o cullivars, Anfeslia cruciala of Heteropiera s a typscal
case. The outbreak of ieak skelglomizes [Ecvtecions
machasrals) and teak defoliator (Hybisess pueral in
almost all the leak growing areas and the oul break of
Pterome plagiophlepz (Lepidopiara) on Albizia faicalanis
can be cibed as other examples. Introduction of the exotic
fodder plant Lucaena feucocephala (su-babul) has also
brought along Its pests, Heteropsylla cubana
[Homoptera) and RMhorme Jassola (Lepsdoptera)l to Tammil
Madu. Other pest species swch as Laplocomss warrcaris
[Heteropteran paddy pesi), Ophlomya lsnfanse and
Tropoicomyia coffeas [Diplera), Frocecidochanss s
(Diptera weed eradicator), Teleoremia scrupuioss
(Hamiptaran bug to canbral of Lantana) are other inssct
introductions that are devastabing forast and domestic
bigdiversity, The exotic Rainbow Trout Sslmo gaindneni
gairdneri and the Afrcan Cichlid, Qrecchromms
mozsantitica (popularhy knowon as filapia) have bacome
nafuralized in inkand waters, significantly In many lakes
and reseryoirs associated with the nver syslems in Tamil
Madu

VALUES

Wallands provide the habilat for bundeeds of species o
plarnts and animals confined to freshwater ecosysiems, and
al=n support & much langer number of organisms, which utilize
whatlands for a shorier pancd in thair Bfe cycle. High Primary
and sacondary by wetland organisms and thedr role in nutrient

' ™y

_Fig. 11, Panuiirus versicolor (Spiny Lobster fram GEIHBR)J

dymarmies confers upon wellands many important vahees.
Human baings have been axploiling a lange nombssr of
freshwwiater organisms; particularhy fish, since kong before
tinesy besarnt agriculbure, Many other freshwater animals (ke
cranas, turtlas) and plants (Fke lotus, water reeds and wikd
rice) heve been a part of social and cultural life of humans in
st paarks af e world,
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However, modern scientific studies have paid
relatvely less atlention to the lfe in freshwater
gnvironments. Mumerous wetland plants are extensivaly
used as food, feed, fiber and fusl Besides rice, the
most common food plants include lotes  (Melumbo
Mucifera), Cyperus esculertus, Paspaium, Echinochioa,
Eleochans dlels, Acoruws calanmis, Typha angusiala,
etc. Lane (Calamus tenwis) is widely used in

' ™y

\_ Fig.12. Amphiprion sebae {Clown Fish) y

furniture. Reeds (Phwagmiles karka) and caltails [ Twpha
Ep. g oare widely used for thatching rocds, making mats
end baskels. and also a3 fuel and fodder. Most weiland
grasses and herbaceous plants are grazed upon by cattle
ar are hardestad for fodder. Pendamys sp. and Vetivesa
yiedd essential oils.

hiarine and coastal ecosystemns and the diversity of
spacies provide a wide range of important resources and
services. Food from the sea in padicular, fish, crustaceans
and molluscs is a major source for human consumption.

Marine fish provided about 84 milllon tons of human
4 ™

\  Flg.13, Scarus ghoban (Colourful reef fish) y.

food and ivestock supplements in 1893 (FAD, 1995). The
fishery producing this catch is a major source of

empdoymant for many af the world's coastal States. Small-
scale fisheries harvest a large proportion of the word's
catch,  Fish accounts for about 25 % of the average
indrvidual's intake of animal protedin worldwide (FAO, 1993),
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and the proportion is higher in many developing countries
(WRI, 189896). Marine and coastal ecosystems also provide
many criticafly important services for humanity such as
a} stoning and cycling nulrients, b} regulating water
balances, ¢) bufaring land and prodecting it against
erosion from storms and waves, d) filtering poliutants, a)
playing an essenlial role in regulating planetary balances
in hydralogy and climate, and f) through the ocean's
photosynthatic pump, removing the primary greenhouse
gas, carbon dioxide from the atmosphers and producing
one third to one half of the giobal oxygen supply. Coral
reefs, estuanies, lagoons and shallow coastal waters are
paricularty valuable for human population because of he
goods and services they provide. They are among the most
bicdoqically productive systermns on the earth. Some like
reefs and mangroves peavide sea defence and buffer the
impacts of tropécal storms, mitigating the erosive effacts
of waves and storm surges. Al these systems provide
nurseries and feeding grounds for many coastal and
pelagic speces of fish. Manne species provide many other
products as well, including edible seaweed, ingredients
for food and cosmetics, industrial chemicals and dyes
and @ host of other products. Medical researches have
already identified & number of marine organisms that
produce previously unknown bicactive compounds,
including antiviral and anti umor agents, which may soon
have medical applications.

This diversity of species and ecosystem In the marine
and coastal enwironment is the foundation for the
production of goods and services valuable to human
communities. While we tend to measure the ocean's valua
in tarms of harvests of particular species used for food or
cdher purposes, marine and coastal ecosystems provide
impaortant ecological services that are rarely parcaived untll
they are losl.  Species @o nol ive in isclation, bul ane
part of, and dependent upon, vast ecological communities
and systems. Thus exploitation of even a single stock of
Iving marine resources B a biodiversity issue, The
consarvation of bicdiversity is therefore an important part
of managing economically valuable living resources,

The wealth of Tamil Nadu is mainly due to its natural
resources, especially those wherein living systems play
a vital rale.  The terrestrial ecosystems provide habitat io
many spedes and genera of plants and animals, which
are unique 1o the State. Several facts unknown 1o science
pertaining to the flora and fauna are being brought 1o light
frequently. Observably, 8 number of spacies particularly
among invertebrates yel remain to be discovered in the
State. The spurt of new taxa and records from biodiversity
nch hol spots such as Western Ghats ecosystem and
Gulf of Mannar Biosphera Reserve suggest that the
ecosystem is a storshouse of invaluable biological wealth,




THREATS

Most wellands in the Tamd Madu have a multiple use
prafile and a large number of peopie directly depend on
their resources. Uinder these crcumstances it is difficult
to enforcs siricl probection measures withoul caming info
direct conflict with the people exploiting the wetland
resources. Many shallow waier bodies and marshes have
ed up rapidly and the characierstic wetland vegetation
has disappeared together with the depandent flora and
fauna. Furhes, major impaclt on freshewaler weiland
bbodiversity i3 dus 1o the dischargs into the water body
{or watland itsslf) of domestc sewage and indusirial
efMuents and input of pesticides and herbicides with the
runaff from surrounding landecaps. Other human activities
like washing, bathing and recrealion i water, aspecially
when extensive, also adversely affect the water quality and
watland biota, The esploifation of waler resources by
ragulating river flows (dams, barrages, canals, levess) also
has an impact particularty wpon tha bicta of flocdplains
wirllands, Grazing Dy domestc cattle 2 an imponant
activity in seasonal wetllands. Large amount of food for
catthe is also harvested, and oflen even the sublerransan
pars are scrapped from these wetlands. It has been
obsarved in many studias that overgrazing by domeshc
caitle in wetlands has an adverse impaci on biobc
composition and stream bank infegrity, increasing si#ation
and runoff with a consequent loss of vegetation and fish,
Grazing and fodder remowval not only deplete the
harbaceous vegetation bul also affects albwer Bedla and
gail properies, which may be beneficial or harmful for the
waetiand. The most commion cause of watland kass i Tamd
Madu has Been the reclamation of land by draining andior
filling. Reclamation is dona mosthy for higher econormic
retum since the land is Broughi under residential, iIndustnal
and commercial use and for construction of highways.
Shallow marehas and fiood plains are offen the prefened
sikes Tor landlilis with solid urban and consiruction wasbes.
Although the loss of weillands throwgh their raclarmation
has not been estimated in India, it is well known that &
wery large proportion of the natural wetlands hava already
baan filled or drained for wrban and industrial use.
Adecguate proatection from direct iInfluences like hunting and
poaching detmmental to wildlife and waterfowl shauld
beensured, & major cause of degradation of many wetland
habitats is ovar-exploiation of their resources, particularly
the bickogical resources for food, feed, fiber and fuel
Resource use can be based on the carrying capacity of
e wetland and the growth rates of the concemed boda.
Removal of planis or amimals i excess of their growth
rates affacts their population size and also the food-chain
interactions, Excessive harvest of plan resources s bownd
toy reduce the available niches and food of the animals.
This also increases erosion through flow of water and
nutrients, and consequently & change in wabter guality,
which affacts all ofher biota. The rivering and freshwater
ecosystems are highly sensitive to any alerstion or

degradation of watar quality. Today, the indigenous fsh
population is threatened in Tam# Madu Rivers as wall as
freshwater wetlands. Dams on rivers obstruct the migration
aof fishes and olber aguatic bleta. Freshwater esls and
otheer catadromous fishes are known b undertake long
ruigration into deep sea for breading. Tha offsprng agas
ascend the river to retum home. But dame pravent the
adult esls o rigrate o the sea for breeding, while the
offsprings fails 1o find the homeward route. 11 is possible
that due to such struchures, migraban of Macrobraciium
rosenbargii, which lives in river and migrates o esiuary
for bresding, i heamperediobstructed. As a resul,
recruitrment fadures in prawnm population &8re common in
some araas af Tarmil Madu,  The major adverse impact of
indusinial and sewage pollution ar deoxy-genaration. high
BOD load, rapid eutrophiation and accurmulation of Peawvy
meials in the agusatic environmeni, which puts the biotic
communities under ssevers stress. Besides the pollution
and ofther effects, over-exploitation of fieh and juvendss
from the river systems are the root causes of loss of
aquatic biota from the rver and freshwater wetlands in
Inddia.

Thl}ugh human impacl on manne and coastal
biodivarsity am less understood and pubdicized than
those on e termestrial counterpart, their potential elecls
are no less threatening. The major direct thraat io marine
and coastal biodiversity can be divided into five interrelated
c,al:g-gl:lrigs: podiudicn (From land based and other sources ),
ovar axploitation of manng living resources, introductan
of alien species, habital degradation cawsed by ooasial
deveboprent, and global dimatic changs and ozone
chepletion. Same of the karmdul human impacts on marine
biodiversity stem from ignorance and lack of
understanding of the mporance of maring Dodversiny
and how @t gets affectsd. Marine resources and
biodiversity hawve ftraditionally b=en undervalued, which
puks marne resources on a lower priority bevel, than land
biodiversity. Unreguiated use of resowrces, increase
demand for the resources and rapidly expanding coastal
development have put the marne resouvrces al
considerable rsk.

Sedimentation: The constrection of Eanore Porl and
dredging operations have mesulted in depasition of aroe
queantities of sif, consequently increassd the furbedily in
water causing damage to marine life. There are also
reparts available on the emsion of soms areas in the North
Chennai due to the construction of Ennore Port.
Sadimentaton is the major cause for the redoection in
live coral cover of Gulf of Mannar Biosphere Resarse
Sedimentation reduces the sunlight reaching the bottom of
the sea thereby decreasing the productivity of the
ecosystem. In general, sillalion and sedimentation due
to ercsicn reduces the productivity in the shalloey areas
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Disposal of Domestic Sewage: Demographic pressene
in Chennal city has fesulled in the produclion of
enocemoies amount of domestic wasts materials. Thesea
materials reach the marine envirenment directly throwgh
Coovum and Adyar River. These domesiic wastes are
dizcharged mostly in parally treated and untreated

Fig.14, Garbage and Sewage disposal at Kealakarai Cost

conditions,  The capacily of the sewage heatmenl plants
iz to be increased io freat the total waste gensratsd in
Chennal and other major clties and towns of  Tamil
Madu. The sewage also causes diseases lo many
organisms living in the coastal areas.  This results in
redueced growth rale and regroduction, which in tum
affects the biodiversily

Industrial waste: Tamil Nadu is one of the [argest
indusirial States in India, The esacdment of Waler
Pollution Acl in 1874 and Environmeni Protection Ack,
1986 have helped in regulsting the disposal of industrial
wastes.  Most of the major industrees treal (heir efoeents
and comply with fthe standards sef for each bype of
industry. However, the problem of wastes generaled
by medium and small-scale industries are not dealt with
cffectively.  Common treaiment plants for smell and
medsam scale mdusiries have bean sel up n Tamil
MNadu, These measuras have resufled in reduction of
pollution loads in the coestal waters o certain extent,
Major indusiries Bke ledilizer, pelro and agrochamical
and chemicals are mainly located ai Chennai, Ennore,
Cuddalore and ofther areas of Tamidl MNadu, Besides
industrial and municspal wasles, port related operations
such &5 contineous movement of marine wessels at
Chennal and Tubiconin including o franspor as also
ey wastes of ageacutiure and agriculture farms (near
Thenjavour) are increasingly posing threats o the
coastal water quality and 1o the bDiodiversity

Owver fishing: The wariation in the production of manne
fisheries im the past 50 years and in particular the drop
in prodection afler 1997 onvwands indicales a senes of
crisis this sector is facing today. The status of fishing
indusiry cannot be assessed based on catches alone.
During 2002-2003, Tamil Madu exported 61,612 melric
tonzs of manne producis. To achieva the abowve fargst
10,278 mechanized fishing boals and about 42000
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fradelicnad crafls of which 20,000 crafts molorzed with
outboard motors were engaged in marme  fishing
Fishing operations with latest technologies are causing
damage to the maring living resouwrces. Along with
increase in the targeted catch, @ number of untargeles
fish and olher hiola are removed from thedr habitat ans
discarded as waste. It iz estimated that worldwide
shamp fishermen discard up to 15 million tones an
olbwer fishermen up o five million fones per year [VWess
18094}, Shrimp frawlers probably hawe the highest rats
of by catch bringing in up 1o $0% more of  "trash fish"
Ranmdom capture fachniguees destroy immature fish am
atver non-largeted manne speces. Gl nels used b
cafch fish bring in a hosl of other animals swch a
dolphins, turtles efc.

Towrism: Sandy beaches are the maln attraction fo
lowrists,  Tramping of the Deach sand and litber ha:
changed the complesion of the Marina and othe
beaches along Chennai Coast. The beaches along th
Chennai Coast have besen abiracting more and  mons
number of towrists as well &85 locals. Odher then Ehe

=
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Fig.15, Bear Shola Falls, Kodaikanal

major beach Marina, many naw Deaches are Deing uses
for recreation, which include some of the amuseman
parks and privale beaches with hotels slong the Ess
Coasl Road up to Mahabalipuram. Other coasta
pégrimage cendars such as Rameswaram, Kanyakuman
Thiruchendur, ‘Velankannl, Magoor, Nagapatinam ani
many other smallar arsas atlract large nembser of lowris
and gensrate unimaginabbe amount of waste materia
which finally reach the coastal walers. The beache
along the Tamil Madu Coast are under tremendol
pressurs from tourism and garbege accumulation.  Marr
of these areas previously ear marked for turtle nestin,
grounds now accumulaie a ot of garbage and wash
malerials discarded by the wvisitors,

Tarmil Madu Coasl i known for its rich biodiversih
It is alsz the zone of maximem heman concaniration
The probdams in the zone are due to conficiing secton
inberests, There are several stakeholders representin
both, the Government Deparments and NGOs. Th
tradittonal fishermen and trawvler opsrators exploit th
living resources abong the Chennad  Coasl oo 1h



maximurm, Theefe i no prood o show that the existing
caiches have excesded the maximem susiainabe yield,
MWevertheless, ome thing | certain, coastal biodivarsity
is theeatened by pollution especially from domeabc
sewage and run off from agricuttural land.  Destrection
of habitat is another serious problem along the Tamil
Madu Coast. Many fishermen Iving aloeg the Tamil
Mady Coast are ignorant of the Wildlife (Protection) Act
1972 and Coasfal Regulation Zone MNotification.
Socigeconomic evaluation of coaslal rmesources and
Punlic Inwolkement in the managemeni are the wo
aspacts, which ought ko be considerad Tor consersabon
and management of faunal resources of Chennai Coasl.

' CONSERVATION

Thesre: are only b Bws, which deal with aquatic
ecosysiem (freshwaber amnd marine] as a habdat, the
Wildikfe Act. 15972 and the Ervironment Protection fcl,
1866, The Wildkle Al desanabes areas a3 Sancluarnies,
Mational Parks and Closed Areas, Under the
Erviranment Protection Act, the Central Government can
declare ecologically sensilive areas as Protected
Aregs. The existing legal mechanism invodwed in
demarcaling/prolecting welland habitats 23 a Sanctuary,
Mationsl Park or Profected Areas and ils bicdiversily
by The Widlife (Protection) Act, 1972, The Enviranment
Protection Act, 1986, Water (Prevention and Control of
Poliwtion) Act, 1974, The Land Acquisibon fct, 1554,
The Indian Fisheres Act, 1857, The Tamil Nadu Marine
Fieheries Regulation Acl 1883, The Forest Consensateian
Act, 1980, Tamil Madu Siate Forest Act 1BB2, and
Constitutional mandate for wetland profection throwgh
Ardicles 314 of the Constiution of India

~

Fig.1&, Highest Peak in Tamil Nadu {2837Tm)
- Deddabetia in Milgid Hills.

The Unlon Gosernment has shgned and ratified several
miemational comentions melating 1o oceans and relaled

acihitles, The important ones are the following:
MARPOL 1973M878; Londoen Dumping Conventson

1872; Convention on Civil Lisbility for O# Pollution
Damages (CLC 1969) and #s Protocol 1976; Fund 18971
and s Protocod 1873 and Coneention on Biodiversily
(1982%.  Many acts and rules related to coastal and
maring aclivibes axisfing in e counlry  are baing

implermanted in the State. The following are the important
onas. Indian Fisheries Act 1897 and its Amendmenls
1920 and 1980; Indian Ports Act 1302; Merchant Shipping
Act 1974 Wildlite Protection &ct 157 2; Water {Prevention
and Conirol of Po@ulion) Act 1974, Indian Coast Gaeard
Act 1874; and Marine Z£ones of India (Regulalicn of Fiahing
by Foreign Vessels) Act 1981 and Environmani Probection
Aot 1586,

As per the Coastal Regulation Zone {CRZ) ndalificalion,
Tamil Madu had to prepare a Coastal Jone Managemeant
Flan identifysng and classifying the CRZ areas within a
year from the date of CRZ nalification (Ministry of
Eriranrment and Forests Nodification, August, 1884). Thae
CRZ notification also stated thal during the inenm pencd
till the coastal zone managemeant plans are prepared and
approved, all developments and activities within CRL
should mot vickate the provisions of this notification. As
per the Emvironmental Protaction Act, 1986 and Coastal
Regulation Zone Motification 1991, the following activities
are banmesd i the land part of the country as wall as Tarmil
Medu State. 1. Setting up and aapansion of new Industnes,
fish processing unils exeept those, which require
waterfrant. 2. Manufaciure or handing or Skorage o
disposal of harardous substances and descharnge of
untreated waste and efflusnis from indusiries, ciles or
fowns and other human sefements, 3. Dumping of fiy
ash from thesmal power stations and other solid wasles
dumging. 4. Land reclamation, Bunding or disturbing the
nalural course of seawater, 5. Mining of sand, rocks and
other substrate materials other than raw minerals, G
Drawal of ground water within 200 m of high tide level. 7.
Any construction activity between the low and high lide
lina. and & AMering of sand dunes and other natura
features inclsding landscape changes. 0 the ecalogically
sensitive areas, construction of civil and olfker man maoce
siruchures like breakwaters for harzour, floating indusires,
laying of pipelines, reclamation of sea and its bed, sea
bed mining and ship breaking activities are prohibited.
However, they can be permitted at a no-impact distance
from the ouber Bmif of anvirgmmentaly sensifive aness.
Discharge of wnirested and treated domastic, mdusinal,
agquacutiure wasies, nuclear and lhermal power planis,
dredged materals and operational discharges are
prohibited in Environmentally sensithve areas, Although
maring pcosystems have a larger coverage than the other
ecogyatams these are poorty reprasented among warkd's
protecied areas,

Consequently, effective research and exiension
programmes, which are citical to the conservation and
management of marine ecosystem, hawe been given
priority. Other than Fisheries Depariment of Tamil Nadu,
Department of Environment and Forest, Gulf of Mannar
Trust, the following instilutions n Tamil Nadu are engaged
in the research and extension as well 88 consersaton
and management of the Manne and Coastal Ecosyshems
Cantral Marine Fisheries Research Institute (Ministry of
Agriculture), Central Salt and Marine Chemical Research
Institute, MNalional Institute of Ocean Technology
(Depariment of Ocean Development) Fishery Survey of
India, Marineé Product Export Deselopment Authoriby,
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Central Brackish waler Aguaculiure Research Insbiute,
Aquaculture  Authority  of India, Mational Beodiversity
Autharity, Zoological Suevey of Inds, Geological Sureay
af India, Botanical Survey of India, Mational Emaronmsenital
Enginesring Research Institute, Universiies such as Anna
Linfversity, Alagappa Universily, Annamalai University,
Madurai Kamaraj University, Manocnmankam Sundaransas

Flg 17, Hational Bkrd an En‘amtus ul
Ramanathapuram District,

Unévarsity, Tamil Nadu “eterinary and Animal Science
University and important Mon-Governmental
Organizations such M.S. Swaminathan Research
Fowndation, Suganthi Devadhasan Marine Ressarch
Instilule, Easl Coast Research and Development

Despite the above-mentioned acis, regulaticns and
research in Tamil Nadu the manne ecoaystems are balng
subject to over-exploitation of their resowrces. Besides
over-eaploitation, pollstion from land-based sources is
another magar thread (o marine resourcas. The population
influx and increased ounism i Some coastal places are
reszponsible  for Indiscriminate destructon of marine
resources. Recent spurt in squaculture aciivilles hewve
increased the demographic pressure and the related
environmental manipulstion.  All the above meniioned
reasons kead to biodiversity conservation probldema in Tamil
Ml wiich may be reduced by taking examgles from other
regions of the country and world where the marine
ecosystem i conserved at a langer scale

FUTURE DIRECTION

The faunal divessity of Tamil Madu cannot be
aocurately eslimated due @ inadequate exploration of
various ecoaysiems as well as lack of identification key 1o
many inverebrate groups. The sHduation Is also worst in
casa of microfauna and meicfaune that coour in freshwater
and marine ecosysiams. Furthermore, there ars few expert
tanomomests and taxonomic instituticns i Tamil Madu. Al
thiese make the astimation of speces very difficult, even
thaugh ene is a surge of inferasts on biodiversity studies in
Tamil MNadu., Despite the growing importance of
blomonitonng the status of all different ecosystems, hardly
amy affort i3 being devoted o the prepation af
identification manuals and assessment of their diversity,
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It is imporant o point oul that a large number of]
fauna are known from their original collection and
descripon only. In the absence of regular surveys and)
suilable identification keys, [hese have nol b
reportad from the Siaie. This does not necessarity imgdy
a restmcied distibution of these apecies but 3 definitely
a greal bolleneck in evalualion of true biodiversity in
different habdiats and in different paris of the State.

Fratecied arsas are being managed Tor emdronmenial
protection, recreation and aesthetice and for the
sustenance of all diverse renewable resources. Th
imporiant and axtensive productive ecofone zome and
dependence af a diversily of Nora and fauna an this and)
cther zones, meke ecosysiern mansgement more of 3
syshem management rather than species managesmant,
The following are some of the sugoestion for consersation
of faunal diversity in Tamil Madu. 1. Core, buffer, controllsed
use area, wikdlife refuges, Infensive wse areas, and
muliiple use ama should be designated i differen
ecosysiemns. 2. A gel of rules and regulations should be
developad prescribing the activities that are allowed,
resfricled of prohibited and lthese should be clearl
displayed andior explained to all the wvisitors of tha
probected areas. 3.0 A well designed and equippad
mformation and interpretation centre at each park ls a8n
gssential par of the management. The cantre should hawve
sdequate and detalled information abowl the kEvoul,
ecological, aasthetic and historical values. Life cycles of
the planis and animals of the area, socio-economic
benefits from the park ecosystem to the locel
communities and the mporance of the park 1o key
apecies should b= explained graphically as well as in tha
Torm of pamphlets and olhes literabere, Enhanced attention
and better facilities will heighten pecple’s awareness o
ke walue of the park and in Qurm instill the desire o prasene
the area.

Survey and inventory of all ecosysiems in Tamil Mad
and their habitat neads must be documented before a8
proper managaement plan is made. Survey and
irventorisation of the fauna, capacity bailding and
fraiming are the naad of the hour. A long term monitoring
and status of fawna and the ecosystem s mportan far
consarvalion of faunal diversity of Tamil Nadu. Finally
with a well-developed dalabase on biodiversity of Tamil
Madu the managers can conserve the bicdiversity and
the ecosystems vary effectively,
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ECTOMYCORRHIZAS IN TAMIL NADU FORESTS

K. NATARAJAN, Emeritus Professor,
CAS in Botany, University of Madras, Guindy Campus, Chennai — G600 025,

Ectomycorrhizas provide an mlirmate link betweaan the
soil anvironmeani and the funclional nuirients absorbing
sysiems of the plants. The edomycorhizas are a
mufualistic associalion betwean pants and fungi thal ane
crucial for the ecology of forests, The symblonds ane
usually woody planis on the host side and
Basidiomyeeies of Ascomycebss on the fungal side.
Mycorrhizal plants are known 1o have higher levels of
lolerance 1o foxic heavy metals, root  pathogens,
drought, high soil termperature, sslinity of soil, soll pH
and fransplantafion shock (1) Thus mycorrhiza has a
number of practical applications in forestry. The
biglogical requirement of many species of forest trees
for ectomycorrhizal association was initially ocbsaread
when attempis to establish plantations of axotic Pines
routinely fail until the necessary symbiotic fungi wera
introduced. The primary purpose of inoculating thessa
spacialized fungi in world forestny is to provide seadings
with adeguate ectomycorrhiza for swndval after oult
planting i man made foresls. Soech treatmends have
proven essential in forestation of cd over Ends and
octhar tresless areas, ntrcduction of exolic treg species
and reclamalion of adverse Siles SUGH 25 mine spoils (2],

The fungal vegetative body typically is a8 net work of
hiyphae spread out and conceabsd with in the subsirats.
These hyphae usually do not bear sufficient morphological
characiers for apecies recognition. Normalky the fungi are
identified on the basis of above ground fruiting struciures
(basidiomeata). But many fungi do not produce thess fruiting
siructures regularly. Under these circumsiances il s
difficult to ideniify the organisms. With recent
developments inm molecular technigues using DA
fingarprinting techniques | B now possible (o distinguesh
the ganatypes of fungal “indivichuals”, Individuals of & given
genotype are vsually refermed 10 as “cones” of “genats”
13.4)

It has beesn freguently observed that cerain
ectormycorrhizal fungal genera appear early in the
succesaional sequance whareas others dominade in later
steges of succassion [5). The eary colonizing spacias
typically colonize afficiantly in disturbed arsas. Many
early colonizers appear 1o have relatively small non
parsistent “geaneis”. In contrast, Tungi appearing lale in
succassion have larger “genels” and emporarily
parsishon

Extenzive studias an the biodiversiy of the members
of I ordes Agaricales that contain large numbers of
actomycorrhizal species, have bsen made in the Nilgid
ard Pulney hills by Prof. K. Natarajan and his colleagues
in the Center for Advanced Studies in Batany, University of
badras. They have reported more than 150 specias
belonging to 40 genera from this region. This study has
resulied in the Mentification of many ectomycorrhizal fungi
in assodalion with plantations of Pinus palia, Eucalyplus
grandis and Eucalypiuz globwlus. (&,7,8.9,10,11.12). The
following fungl have been found to be constantly
associated with these tress: Thelephors leeresinsg,
Laceana faceala, Laccana fraterna, Rhizopogan luteolus
Amanits muscana, Russila  parazoania,  Sclerodensma
e, Solus bravipes and Soillus sublutsus. Among

L Fig. 1, Scleroderma Sp. _,.-‘

these fungi Thelephora levrestirs, Laccana laccals,
Laccena fratema and Rhizopogan luteolrs have heen
found ta be early colonizers wheraas the other speciss
mentioned sbove have been found to be lale calonize

I b Milgeri and Pulney hills Pinus paiis is extansive

plantad. Thers are plantations of different ages varying
from 3-20 years, |t was noted that thers is a dislinct patlerm
of succession in the ocourrence of basidiomata of the
different apeciea of fungi with referance to the age of the
plantation. For instance, basidiomata of ]
terrestng ocours only in young planiations (up to 7 ynr: ]
whereas basidiomata of fungl such as Amanita muscans,
Sclerodarma citinum and Suilfus brevipes were fmml:l o
escnur only in older plantations (12 years and abowe). On
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Fig.2, Laccaria fraterna

the other hand basidiomata of fungi such as Laccana
ieccats and RRzopogan Lifeolss were found in both young
and old plantations, mare in the younger plantations and
b=ss in obder plantations (131415816171, On the basis
of the suggestion that selection of a suilable
ectomycorrhizal fungus for inoculation in the nursery stage
with early stage fungus will be more successiul than a
laie stage fungus, atempts were made with Milgin solales
of thesa fungi in nursery experiments. it was found  that
fungi such as Laccans lsccata, Rhizipogan lwemius
and Thelephors ferresins produced exiensive mycomhizas
in the nursery seedlings of Pinus patula whereas fungl
such as Amanita muscara and Sclerodarma cifdnum did
ned prodhuce any mycorrhizaae in the seedlings.

Similar studies were undertaken in another area of
Westarn Ghats i Kamataka region in an area caled
Uppangala. The Uppangala forest is situated in the
Kadamakkal Reserse Forest (Kodagu district) in the foof
hills of the Western Ghats. The forest ecosvalem is
dominatad by Dipterocarp trees such as Disterocarpos
idices,  Valema indica, Hopea pongs and  Hopea
panvifora,  Floristically, it belongs to the low elevation
Ciplerocanpus  indicus — Hingiodendron  pinnaium  —
Humbaolgtia brunoniz type of wet evergreen forests.

Diplerocarpg frees are
obligately ectomycorrhizel and
extensive sludies have been
made on the assoclation of
eciomycorrhizal fungi with treas in
mixed Oipterccarp forests in
Thailand, Malsy Peninsula and
Inckanesia, Sirmilar waork & kecking
in the Southem foresis in India.
Irv & recent sludy in the Lippangala
foresl Prof. K. Matarajan and his
collzagues  have collected more
. ' than 180 species balonging to 43
Fig.3, Bolelus Species | onors of 'I':lung. :balung:-:l'g-lc- tha
order Agaricales from this farest, OF these the Tollowing
Bre kmown to be ectomycorthizal: Techalomsa (1 sp)
Laccana {2 spp.), Russws (15 app.). Amanifa (B spp.),
Hebeloma (1 sp.), fmocybe (3 app.), Corinanusz (1 sp.,
Suries (2 sppa), Stmobiomyees (3 spp.) and Bodsfus (10

Flg.4, Boleius Species

spp.). These fungi were collected In aseociation with
I:i'.'p.l‘Efﬂ-ER.",!'.ll..lf-'.' indicus |, Vadeds indica and Hopea ponga
The most dominant genus seems to be Russula followed
by Boletus and Amania.

Comgared 1o e bicdiversity of ectamycarrhizal fu g
associated with Pinus pafla and Eucalypivs spp., in the
Mikgiri and Pulney hills, the fungl assoclated with
Dipderocans irees in the Uppangala forest in Kamataka is
VETY nich.
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