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ABSTRACT

The reef ecosystem is considered to be the richeastystem, next to the rain forest. It harboursdyspecies
diversity, both in terms of flora and fauna thriginn close association; maintains distinct pattesh biotic

assemblages including rare and endangered spethes.study aims at understanding the ecologicalieslof the
coral reef ecosystem at the Marine National Parktle Gulf of Kachchh, Gujarat State, India. Forsthia

comprehensive ecological study has been carriedabtite Pirotan Island, which is the core area loé tMarine

National Park. The results of the study indicatat th total of 89 species of fauna and 31 specidbiE (seaweeds
and seagrasses) were found during the study pe@adtropods were abundant, followed by bivalvesathér reef
associated fauna. From the study it has been cded that, the Pirotan Island reef habitat also gots several
rare and endangered species. The flora-fauna pajmaand diversity varied from low to moderate lev&easonal
changes do not seem to have much impact on thal-flmrnal abundance and diversity. The study rés/ézat

Pirotan Island ranks first in species diversity tire whole of the Gulf of Kachchh. The reef ecomystebeing

threatened from developmental pressures like pdiviies, crude oil imports and from high natussdimentation
rates occurring in this area.
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INTRODUCTION

Coral reefs are tropical shallow water marine estesys restricted in distribution betweerf 30and 38 S. They
are built up by calcareous organisms with a typftaimework and are attached to the sea bottom. r€bé
contributes about 0.17% of the world’s total oceand about 15% of the total shallow sea floor wit@ito 30 m
depth range [1]. Indian Ocean has the second fargefarea, contributing about 24% of the totaf @rea of the
world. Recent remote sensing investigations havevatthat reef flats in India extend to an area®#dknf. These
are composed of patch reefs, fringing reefs anlll rtefs. Reefs are distributed in Gulf of Kachchbkshadweep,
Andaman, Palk Bay and Gulf of Mannar.

Reef ecosystem is of paramount importance gloliatlyhe marine biodiversity it shelters. Reefsmup unusually
diverse animal communities with distinctive taxonomstructure and geographical distribution pattefifieey play a
major role in the coastal stability. Due to itsfaae growth they facilitate breaking of the incomimaves and they
provide a buffer to the shoreline erosion. Corafgere also economically significant as reef fisdke up perhaps
10 percent of the global fish catch. Besides nsobu sea urchins and other fishery, this ecosydtess sustain the
livelihood of over 30 to 40 million people. In atldn, recent studies report that some reef-assattiarganisms are
the natural raw material source for many pharmagoéd products.
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Considering the aforesaid significance of reef-aisded diversity, the present investigation wasugstl on
the ecology of floral and faunal population of ieotan Island reef waters at the Marine NatioreakRn the Gulf
of Kachchh.

2. Importance of the Reef Associated Biota

As an ecosystem, coral reefs are quite differeamfrother marine environments and are providing oueri
ecological gradients like large sand patches, sgaatl filled depressions, sand under coral rodiplausand, reef
limestone and algal sand on reef limestone. Thaseties of gradients provide suitable substratama plethora
of marine fauna in these systems.

Recent efforts to improve systematic knowledge egff4associated taxa indicate sharp increase imtieber of
known species from several groups. There is digtary diversity in the coral reef and coral reefinected areas.
Owing to the exceptional power of skeleton formatmssessed by majority of the coral species, massifs are
being built in the marine environment, which praviglitable shelter and protection for myriad juleprganisms,
which breed in and around the reef area. Besidg, nutrient cycle [2] and relatively calm baclefearea foster
sea grass beds and mangroves forest, which atevthenormous productive habitats. Species richiesslated
directly to reef diameter, area, volume and topplgi@complexity.

There is a profusion of various species of comnadlycand pharmacologically important benthic maraigae in
association with the coral reefs [3]. Several semivgpecies being commercially utilized are Agartehy
Alginophytes and Carrageenophytes. Apart from thésjeral marine algal species such@aulerpaand Padina

have potential bioactive substances and can beieegblfor industrial implications. Some of the sigscUlva sp.

Gracilaria sp.) that have edible value hold great exportmiatke

2.1. Corals of the Gulf Of Kachchh

Among the different reef formations, the Gulf ofdkahh reefs are considered to be semi-arid copatahy reefs
spreading over an area of 458%iinom 22 20'N to 22 40'N lat and 69to 70 E long. The coral reef areas in the
Gulf of Kachchh were declared as a Marine Natidtaak in 1982, the first in Indian waters. Loch&most at the
northern limits of coral formations in the Indiarc&an, it is the only site of reef ecosystem in @Gij&tate. It has
42 islands, 34 of which have coral reefs on one sidmore. The age of these corals varies fronD 5@ars at
Salaya to 45,000 105 years at Okha [4].

Most of the islands of the Gulf support fringingei® The reefs are generally restricted to arepssed to the
strongest tidal currents and live corals are ceufito the northern and western sides of the islggjdsThe diversity of
coral species in the Gulf is the lowest of all brdreefs. A total of 44 species of Scleractiniarals and 12 species of
soft corals have been reported from the Gulf [6pshof these corals are hermatypes (reef formirglevonly a few
are ahermatypes. Satellite imagery over the lak@rizone of the Gulf indicated that the extenthaf toral reefs is
reduced from 116 kfin 1975 to 83 krhin 1982. Further reduction of area was reponetidg5 (53 kif). Recent
remote sensing data supported by ground-truth datkection revealed that between 1985 and 1991 ta ne
improvement of live coral cover of 20-30 % withimetMarine National Park has taken place [7]. Irt,fagen in
areas normally referred to as coral reefs or patclve coral covers rarely exceed 20-30%. Vasasamith dead
corals are rather a rule than an exception, anthdination that the mortalities are of recent arigiSome of the
hard stony corals encountered in some reefs irglitet these could not have been dead for morealauple of
decades [7].

3. Description of Study Area

Coralsof the Pirotan Island

Pirotan Island has well-developed fringing reefi@ugh nothing comparable to a lagoon (figure 2)sTéland has
been identified as the eastern limit of major cdaamation in the Gulf and is also the core areahaf Marine
National Park. During 1999 the research team froujafat Ecological Society carried out SCUBA diviagd

underwater video graph along the deep waters dPitzean Island. This was the first coral reef wideploration in
the Gulf of Kachchh. The survey was conducted daemdepths between 5 and 10 metres. The obsersatiade it
clear that varieties of live coral both soft andnst at various stages of growth— are abundantlggmiin the sub-
tidal regions of the reefs. The abundance of liveals decreased from inner to the outer reefs ff&@80% to

around 50 % by visual approximation [8]. The irittat zone also has isolated coral patches. ThededaFavia

favusandFavites complanata.
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MATERIALS AND METHODS

Seasonal field surveys have been conducted fronoushabitats viz. inter-tidal, dead reef and ln@al reef

regions. The survey includes, intertidal macro bientauna, flora and reef associated forms. Speatiantion has

been given to the rare and endangered species inetf environs. Intertidal faunal and floral infation were

collected during low tide period from the exposalistratum on rock, muddy, sandy, dead corallinesbgela grass
and algal beds, etc.
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553
Pelagia Research Library



K. Sakkaravarthi et al Euro. J. Exp. Bio., 2012, 2 (3):551-561

-

_Spongeg,'

Sponges - Unidentified - _Der_al and
~ " | LNIE &y 3 5 ",&'

g !

i

Bonilia- I kedellidae misakiensis Reef fish Epinephelens sp.) Grouper fish

554

Pelagia Research Library



K. Sakkaravarthi et al Euro. J. Exp. Bio., 2012, 2 (3):551-561

Algae - Halimrnia venusta Algae —Caulerpa racemosa Algae - Sargassum tenerrimum

For the qualitative study, the fauna were handgaiclscooped out of sand bottom, dead coral substravashed
out of the sea grass and algal beds. Specimensidesiified on-the spot using standard field idgcaition manuals
[9], [10], [11]. For quantitative analysis, Rand@uadrat Method was adapted [12].

Associated faunal and floral distribution data weodlected along the shallow water region arourel ¢bral reef
formations. Faunal and floral photographs werenakging the reef underwater photographic study.

RESULTS AND DISCUSSION

A total number of 89 faunal and 31 floral (seaweaxd seagrasses) species were recorded durintutheperiod
from the various reef habitats. Annexure 1 givesghecies recorded in the Pirotan Island. Somenatienal reef
biota studies [13] recorded over 7,000 marine gsefiom Hawaiian Islands, 3,800 from French Polmesd
3,400 from Guam. Further, majority of faunal spearere recorded from the inter-tidal shallow regiban the
sub-tidal reef areas.

Gastropods

The present study was conducted at five statiorts the results of relative species composition iatdicthe

dominance of gastropods both on the inter-tidal rxed areas. Next to the gastropods, bivalves #mel @associated
species were recorded. Seasonal variations weweohkerved in gastropod diversity and it variedveen 26 and
36 during the pre-monsoon and post monsoon seasspsctively (Table 1)

As compared to the other groups, the populatiogastropods was high at lower inter-tidal regionimyithe post
monsoon sampling. Within the intertidal region dhstribution of gastropods was higher beneath #ef rocky
substratum. The phenomenon recorded in the presgay is a common trend occurring with tropicalf revirons
[14], [15] conducted a detailed study at the Heregef Island onConus spp. The result indicates that high
population density in inter-tidal region, whereasvldensity in sub tidal reef crest. [16] Collect&d species of
molluscs from the live and dead coral part of therdthalli Island in the Gulf of Mannar thereby siging the
wealth of molluscan resources in the reef area

Thais, UmboniumCerithium, OlivaandNassariusare the common gastropods collected in good nuchlméng each
sampling season, therefore indicating its abundaSpecies such aselescopium, Babylonia spirata, Babylonia
canaliculata and Murex popp&iere rare and sporadically collected in small neralin all the seasons. The presence
of few species in good numbers compared to othenss towards the specific habitat preferred bys¢hepecies.
Earlier studies also recorded abundance of spieciegf habitat representing few families of Gastids like Mitridea,
Cypraeidae and Conidea [17].
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Table 1: Seasonal occurrence and density of majonter tidal benthic fauna diversity

Name of the species

Seasons

Gastropods

Pre monsoon

Post monsoon

Summer

Density | Occurrence | Density

Occurrence

Occurrence

Trochus coranatus

Trochussp.

Clanculussp.

Umbonium vestiarium

Umboniumsp.

Vioini iRk
PIOERE T NN

Cellana radiata

Mitra cardinalis

Mitra sp.

Thais bufo

Thais rugosa

Thais lacera

Murex poppei

Nassa stolata

Nassarius stolatus

Nassarius pullus

Nassarius coronatus

Phaliumsp.

Symbiunsp.

Cypraea arabica

Cypraea ocellata

Cypraeasp.

Cerithium fluvatilis

Cerithiumsp.

Nerita tigrina

Nerita sp.

Telescopium telescopium

Natica vitellus

Natica rubromaculata

Natica stellata

Littorina scabra

Littorina littorea

Bulla ampulla

Babylonia spirata

Babylonia canaliculata

Bursa rana

Bursa spinosa

Bursa granularis

Oliva nebulosa

Oliva oliva

Oliva sp.

Turritella terebra

Turritella sp

Pyrene flava

=i

PYRENE ZEBRA

Turbo intercostalis

TIOI0IOIXIMOIOIXIXIX{WXWX WA X{IXIXIOIXIMMADXOWXIXIDOIXIXIXIOIMX{X{iWMiMXTT

[y

T IMiOIXIOWOWDOX{IAWX D OIOWMOXMXMMODD DD AD O OXXTDDOMOXDMiMXITT

TIOXIXIDOIOIX X OXAWX{AWX DO XODWWOOMMIDAOXXDVWAOXXODMXNMOOXNMHOO

Scaphopoda

DENTALIUM OCTANGULATUM

=
T
'

o

o

Bivalves

Arca bistricata

Arca complanata

Anadara rhombea

Pinctadasp.

Crassostrea cristagalli

Crassostreasp.

Placenta placenta

Paphia malabarica

Paphia textile

Pitra sp.

Tellina angulata

Tellinasp.

NN
NI

NN

Solen lamarckii

TiMiMmOiA X X 0i0iXi0oimm

1

OMMIXIUXDVWMOXOnn

OmMmmMm XX NO WM MM

Note: F- Denotes Frequent)- Occasional R- Rare; €) not quantified;(X ) absence of species; Density Unit [Individualid?
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Bivalves

A total of 13 bivalve species has been recordeu fiwe Intertidal and sub tidal regions (Table Inakg the bivalves
commonly encountered species Area bistricata,Arca complanataTellina angulata and Tellinap. in all the study
sites Most of the hivalve species are restricted altweglntertidal regions only, which might be dueheit preference
for sandy substratum. Generally, bivalves were dotinbe less in number than gastropods in bothtidée and sub-
tidal regions. A similar trend of molluscan occumce has been observed in the intertidal and oféstvaters of Gulf of
Kachchh [18].

Crustaceans

Among the crustaceans, the dominant species isttity area are barnacles suclBatanus balanus, hermit crabs
(Clibanarius sp. and Diogenes sp.) and Ucawbich are predominantly present in the mid and lolvtertidal zone
in the clayey substrata.

Coral fish

Coral fish community shows marked variation in spediversity at all levels. In general, most & tieef species are
restricted geographically and locally rare throughtheir range. Present study, noticed that redfef are being
represented by very few individuals within the aslskages. Similarly, [19] reported the rarity infréish assemblages
at Madagascar and French Polynesia. She founaweat85 % of species each were represented byhassl% of
the total sample and 25% of species were reprasényt®nly a single individual per reef habitat. &= large fish
families, including many rare species have reefidesgial behaviors. For example, families like Siae,
Chaetodontidae, Pomancanthidae, Acanthuridea lgntire restricted within the reef inhabitants.

Gorgonids

Near the dead and live coral regions, bottom satstr comprised of rocks, coralline sand and deaal pieces. In
the sub-tidal region, seabed area was covered ndgthlive corals having diverse associate faunalabitants.
Several places along this zone are rich in thregisp of gorgonids i.eLeptogorgia australiensisluncella juncea
and Subergorgia sp.The gorgonids have economical value and arounci@dctive compounds and various
chemicals have been isolated from different spdei@ps

Soft coral

There are three species of soft corals recordemgltine study. They occur all along the sub-tidadions in the
depth of 2-3 meters and are in close associatitim 8¢leractinian species (GES, 1999). In regiokes Indo-west
Pacific reefs (Charles, 1997), soft coral acts egstone species with high abundance and diversitgr(700
species), but in other regions soft corals wertually absent from reef community. Many soft coraisse been
reported to contain four PGF (Isomers) derivatiwgsich is responsible for inflammation pain and Kiwg [3].
However, commercial exploitation of gorgonids antt sorals has yet to be initiated in Gujarat.

Algae

An area of ~ 50 mhas been studied during each of the sampling griall quadrates were used to estimate total
coverage of algae species. The algae coveragesvagieveen 5 and 62 % of the total surface. A totahber 31
seaweed and seagrass species were identified dhengfudy period (Table 2)lva andSargassunwere noticed

as dominant species throughout the study perioghétialgae coverage has been found in the clagrhattgions
and it reduced towards sandy and rocky substrafim®.occurrence of low algal diversity in the preésstndy is due

to difference in distribution of algal species viitlhe Gulf ecosystem.

Bahugunaet al (1992) reported a total number of 120 algae gsee@iith dominance ofargassum, Ulva,
Enteromorphaand Cladophoraspecies in the Gulf of Kachchh. Several observatioave revealed that the algae
constitute the dominant and diverse group of restevs. At least 180 species of benthic algae haea beported
from the Gulf of Mannar [21]. Minicoy reef islan@isakshadweep) have known species of benthic a2le [

Mangroves

Four mangrove species are documented in and atbenidland Avicenia marintrees are dominant at most of the
places followed byRhizopora mucronata, Ceriops tagahdAvicenia offcinalis The average height of the trees is 1
to 3 metersAvicenia maringplantation has been carried out by State Foregament in these islands. Mangroves
are extremely important both ecologically and ecoitally. They also serve as breeding and feedingigus for
several marine species. Many avian faunal nesi@vg been observed on the mangrove trees but nordmtation

of breeding of birds exists in the Gulf of Kachchh.
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Other forms

Among the different groups, quantification and sea$ occurrence are documented for gastropods|veiwand
algae species only, which are common in distribuiio the study area (Table 1 & 2). Individuals efrraining
groups are quite rare in the survey and so theg mmi been categorized season wise. A status rbpsrbeen
prepared for all the identified species (Table 3).

Table 2: Seasonal occurrence and biomass of seaweed sea grasses

Species name ' Pre monsoon ' Post monsoon ' Summer
Biomass | Occurrence | Biomass | Occurrence | Biomass | Occurrence

Gelidiella acerosa - X - R - X
Gelidium pusillum - X - X - 0]
Gracilaria sp. - X - O - R
Acanthophora delilei - R - X - 0]
Ceramium rubrum - X - R - X
Laurencia papillosa - X - 0] - 0]
Amphiroasp - R - 0] - R
Soleria rubusta - X - R - X
Hypnea musciformis - o - R - O
Hypnea valentiae 0.8 F - O - O
Dictyota dichtotoma - X - O - X
Padina tetrastromatica - X 0.3 F - O
Padina gymnospora - X - R - X
Cystoseira rubrum - R - R - R
Cystoseirasp. - R - O - R
Sargassum tenerrimum 1.6 F 0.6 F - ®)
Sargassum Johnstonii - @) - (©) - X
Turbinaria ornate - X 0.4 F - O
Ulva lactuca 5.3 F 8.0 F 4.5 F
Ulva reticulata - @) - (©) - O
Ulva beytensis - R 0.8 F - R
Enteromorpha tubulosa 2.1 F 1.5 F - (©)
Monostromasp. - R - X - X
Caulerpa racemosa - O - O - O
Caulerpa scalpelliformis - @) - (©) 0.3 F
Caulerpa taxifolia - (@) - O - R
Codium dwarkens - X - R - (@)
Codium decorticatum - X - 0] - 0]
Halimedasp. - @) - R - O
Seagrasses
Halophila ovalis - X - o - 0]
Halophila beccarii - X - O - X

Note: F- Denotes Frequent; O- Occasional; R- R4fNot quantified; Biomass unit [ g fresh wt:2M( X ) absence of species

Table 3. Status Report of Biota along the Pirotamsland

Name of the species d R Endg Vulf Thr
Gastropods
Trochus coranatus
Trochussp
Clanculussp.
Umbonium vestiarium
Umboniumsp.
Cellana radiata v
Mitra cardinalis
Mitra sp
Thais bufo
Thais rugosa
Thais lacera
Murex poppei v
Nassa stolata
Nassarius stolatus
Nassarius pullus
Nassarius coronatus
Phaliumsp.
Symbiunsp.

ASENENENEN

ANANEN

ANAN

ASENANANENAN
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Cypraea arabica

Cypraea ocellata

Cypraeasp.

ASANAN

Cerithium fluvatilis

Cerithiumsp.

Nerita tigrina

Nerita sp.

Telescopium telescopium

Natica vitellus

Natica rubromaculata

Natica stellata

Littorina scabra

Littorina littorea

Bulla ampulla

Babylonia spirata

Babylonia canaliculata

Bursa rana

Bursa spinosa

Bursa granularis

Oliva nebulosa

Oliva oliva

AN N N AN A NANA NN NANANANANAN

Oliva sp.

Turritella terebra

Turritella sp.

Pyrene flava

PYRENE ZEBRA

Turbo intercostalis

ASENENENEN

Scaphopoda

Dentalium octangulatum

\

Bivalves

Arca bistricata

Arca complanata

Anadara rhombea

Pinctadasp

Crassostrea cristagalli

Crassostreasp.

ANAN

Placenta placenta

Paphia malabarica

Paphia textile

ESANAN

Pitra sp.

Tellina angulata

Tellina sp.

Solen lamarckii

ANANANEN

Crustaceans

Balanus tintinnabulum

Uca anaulipes

Uca sp.

Scylla serrata

Clibanariussp

Dardanussp.

ANANENENANAN

Stony Corals

Favia favus

Favites melicerm

Platygyra sinesis

Platygyra compressa

Cyphastrea serailia

Goniopora nigra

Goniopora planulata

Montiporasp.

Tubastrea aurea

Symphyllia radians

Turbinariasp.

AN N NN ANA SA NN NANAN

ASENENENENENANANENENEN

Soft Corals

Alcyoniumsp.

Lobopyhtorsp

Neptheasp.

Dendronepthya dendrophyta

Dendronepthya brevirama

ASANANENEN

SSENANANAN

Sponges
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Haliclona sp. v
Cribrochalina sp. v
Gorgonians

Leptogorgia australiensis v
Juncella juncea v
Subergorgia sp. v
Other
Sabella sp. v v
Triphyllozoon sp[Bryozonas] v
Paracondylactisp.
Rubricetatus pirotansifBonilia] v
Ikedella misakiensifBonilia] v
Fishes
Epinepelens sp.
Puffer fish
Crabs v
Algae

Gelidiella acerosa
Gelidium pusillum
Gracilaria sp.
Acanthophora delilei
Soloeria rubusta
Hypnea musciformis
Hypnea valentiae v
Dictyota dichtotoma
Amphiroasp. v
Ceramium rubrum
Laurencia papillosa
Padina tetrastromatica
Padina gymnospora
Cystoseira indica
Cystoseirasp.
Sargassum tenerrimum v
Sargassum johnstonii
Turbinaria ornate
Ulva lactuca v
Ulva reticulata
Ulva beytensis
Enteromorpha tubulosa v
Monostromasp.
Caulerpa racemosa
Caulerpa scalpelliformis v
Caulerpa taxifolia
Codium dwarkens
Codium decorticatum
Halimedasp.
Seagrasses
Halophila ovalis v
Halophila beccarii
Mangroves
Avicennia marina v
Avicennia officinalis v
Ceriops tagal v
Rhizopora mucronata v

ANENAN

ANANANEN
ANANAN

ANAN

ANANANENANAN

\

ASENANANENAN

ANAN

ANAN

ANAN

ASANANEN

\

Note: C — Common; R — Rare; Endg — Endangered-\Waliinerable; Thr - Threatened
GP - Grazing Pressure; FW - Firewood

CONCLUSION

The present study shows that Pirotan Island relgtadtas supporting several rare and endangereciespéTable 3).
The faunal and floral population diversity varieerh low to moderate diversity, when compared tceptimdian
reefs. Seasonal changes on floral and faunal albgedand diversity were not significant, but durithg post
monsoon season the values were slightly higher eospto other seasons. The remarkable observattmrded
was the occurrence of more number of species vaitid @bundance in Pirotan Island as compared teetteof the
Gulf. When the reef diversity of Pirotan is comphte any reef at National level, the occurrencéowfer diversity
could be due to anthropogenic and natural pressutég Gulf.
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The anthropogenic pressures include port activiliks dredging; industrial disposal etc. [23] leatds high
sedimentation. Sedimentation levels are high dueotstal development, mangrove degradation and \Wwater
current, during most of the months the water vigibbbserved was typically less then 1 m. In aiddit the most
serious threat to the Indian reefs is the excessivbindiscriminate exploitation of corals, corabds and sands,
which leads to irreversible ecological damage.him Gulf of Kachchh, several reefs, including Pinotsland have
been severely damaged by the extraction of limesfon cement, and associated siltation. Miningvégtiwvas
legally banned in 1986 after the creation of MaMN®ional Park area, but small-scale mining corgtchup to 1988
[6]. Due to these developmental impacts, thereassibility of substantial damage to the reef ecmsysand
consequently to the habitat of corals in Gulf otKehh.

This collection of data (Reef associates), frompaespective of gathering information, may helpaods the use of
conservation measures in the Gulf of Kachchh MaNa#gonal Park.
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