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Chapter 1
Introduction and Background

1.1. Introduction

The Gulf of Mannar, the first Marine Biosphere Reserve in the South and South East
Asia, running down south from Rameswaram to Kanyakumari in Tamil Nadu, India is
situated between Longitudes 78°08’E to 79°30°E and along Latitudes from 8°35°N to
925N with a total area of 10,500 Km?. This marine Biosphere Reserve encompasses
a chain of 19 islands and adjoining coral reefs off the coasts of the Ramanathapuram
and the Tuticorin districts forming the core zone; the Marine National Park. The
surrsounding seascape of the Marine National Park and a 10 km strip of the coastal
landscape covering a total area 10,500 sg. km., in the Ramanathapuram, Tuticorin,
Tirunelveli and Kanyakumari Districts forms the Gulf of Mannar Biosphere Reserve.

The South and South-east Asia region in the southern hemisphere is one of the richest
coastal and marine biodiversity area in the World with the maximum diversity of
coral reef systems. In India, in addition to the Gulf of Mannar region in Tamil Nadu,
the Gulf of Kutch in Gujarat, Lakhsadweep and Andaman and Nicobar islands are the
other important coral reef systems supporting regions. The importance of the Gulf of
Mannar region dates back to the 2" Century AD because of its highly productive
pearl banks and other religious significance.. The Gulf of Mannar has drawn attention
of conservationists even before the initiation of the Man and Biosphere (MAB)
program by the UNESCO in 1971. With its rich biodiversity of 3600 Species of
various flora and fauna part of this Gulf of Mannar has been declared as a Marine
National Park in 1986 by the Government of Tamil Nadu and later as the first Marine
Biosphere Reserve of India in 1989 by the Government of India.

Organizations like Central Marine Fisheries Research Institute (CMFRI), Zoological
Survey of India (ZSI), Tuticorin Fisheries and Research College, ICMAM project of
Department of Ocean Development, Government of India, Anna University, Madurai
Kamaraj University, Annamalai University, Suganthi Devadasan Marine Research
Institute (SDMRI), Wildlife Institute of India (WII) and others have conducted
biodiversity assessment studies in the Gulf of Mannar Protected Areas and their
studies have confirmed the richness of the marine biodiversity in the Gulf of Mannar
region with 104 species of hard corals, more than 450 species of fishes, 4 species of
sea turtles, 38 species crabs, 2 species of lobsters, 12 species of sea grasses, 147
species of marine algae, 160 species of birds, 79 species of crustaceans, 108 species
of sponges, 260 species of molluscs, 99 species of echinoderms, 4 (5) species of sea
horses, 12 species of sea snakes besides the critically endangered Dugong (sea cow)
and the endemic balanoglosses. The Gulf of Mannar Marine National Park also
supports 12 species of mangroves.

The Gulf of Mannar Biosphere Reserve supports several globally important species
such as the critically endangered Dugong (sea cow), all protected sharks (IWPA,
1972) including whale shark, sea horses, balanoglossus, green and hawksbill sea
turtles, dolphins, lobsters, pearl oyster, corals, sea cucumbers, star fish, sea grasses
and sacred chunks including several endemic species such as the Balanoglossus, sea




grass, crabs and mangroves. The swamp near the Kodandaraman Temple near
Rameswaram gives shelter to a flock of about 10,000 Flamingos every year, during
the months of December to March along with various other species of waders and
wetland birds.

Exploitation of fishery resources in the inshore waters had been the sole occupations
for several thousand families living along the coast of Gulf of Mannar for centuries.
They have been in such close intimacy with the coastal and marine environment that
their life-style, culture and social life all centres around the sea. In this background it
was considered important to develop an adaptive management plan for the Gulf of
Mannar Marine National Park and Biosphere Reserve with a community based
participatory approach for sustainable use and management of coastal and marine
resources of this region. This integrated management plan for the period 2007 to 2016
for both Marine National Park and Biosphere Reserve is the first of its kind in India. It
is hope that with the experiences of implementing this management plan, the Gulf of
Mannar Biosphere Reserve Management and other associated agencies will set a new
standared for management of Marine Protected Areas (MPA) in India and South
Asian region.

1.2. Background and process of developing the Management Plan

The Government of Tamil Nadu has established the Gulf of Mannar Marine National
Park (GOMMNP) under the provision of the Indian Wildlife (Protection) Act, 1972,
encompassing the 21 off-shore islands and their surrounding coral reef system in the
Bay of Bengal, along the coastal districts of Ramnathapura and Tuticorin in the year
1986. The primary objective of the establishment of the GOMMNP is to conserve the
rich marine biodiversity of the Gulf of Mannar region by providing protection and
through management and restoration of the degraded marine coral reef system, which
have been historically mined and exploited to an unsustainable level.

Advised by the Ministry of Environment & Forests, Government of India, the Tamil
Nadu Government has also ratified the formation of a 10500 sg. km. of surrounding
seascape and landscape around the GOMMNP as India’s and that of South Asia’s first
Marine Biosphere Reserve — the Gulf of Mannar Biosphere Reserve (GOMBR). The
broad guidelines and principle of this biosphere reserve is to safeguard the traditional
and eco-friendly nature based livelihood practices of local communities as well as the
ecologically fragile Marine habitat within the GOMBR spread over along the 270
kms. Coast line in the districts of Ramanathapuram, Tuticorin, Thirunelvelli and
Kanyakumari.  The Biosphere Reserve extends from Dhanushkoti Island in
Ramanathpuram District to Cape Comarin in Kanyakumari district along the four
coastal districts and its management activities are to spread into the coastal villages
within 10 kms. of the coast line.

Almost all ecological assessment on the current status of the coral reef system in the
Gulf of Mannar region by professional agencies have opined that, unless restored, this
region will not provide the ecological services and required habitat condition as a
marine reef fish breeding ground. Almost 50,000 fisherfolk of the region are
dependent on artisanal fisheries based livelihoods in the region and their well being is
closely linked to the ecological security of the coral reef ecosystems in the Gulf of
Mannar region in Tamil Nadu.




In 2002, assisted by the UNDP and funded through a Global Environmental Facility
(GEF) support, the TN Government through a project assigned the task of
development of a management regime model for the Gulf of Mannar Biosphere
Reserve, to their specially created Agency called the “Gulf of Mannar Biosphere
Reserve Trust (GOMBRT)’ in a manner that ensures:

1. The conservation and sustainable utilization of the globally significant coastal
and marine biodiversity by various stakeholders in the multiple-use areas of
the Gulf of Mannar Biosphere Reserve .

2. Establishment and effective participatory management of the Gulf of Mannar
Biosphere Reserve through the application of strengthened protection and
conservation programs in the core area and enabled sustainable livelihood
development in the Biosphere Reserve as a whole.

While the Gulf of Mannar Marine National Park (GOMNP) is protected and managed
by the Wildlife Wing of the Tamil Nadu State Forest Department, the activities in the
GOMBR is facilitated, supported and managed by the multi-agency GOMBRT,
wherein besides the Tamil Nadu Forest Department, Environment, Fisheries, Animal
Husbandry, Rural Development and other government departments of Tamil Nadu,
national and local NGOs, CBOs and academic institutions are also involved. The
GOMBR Trust is chaired by the Chief Secretary of Tamil Nadu and its functional
Chief Executive is a Chief Conservator of Forests of the Tamil Nadu Government.
The GEF-UNDP project is operational upto 2008 and through this project it is
envisaged to develop a new “community participation” based management model of
sustainable development wherein the livelihood options linked to renewable coastal
and marine resources are safeguarded.

The GOMBRT assigned the responsibility of developing 10 year Management Plan
for GOMMNP and GOMBR to the Wildlife Institute of India addressing the issues
of:

@ Conservation of Biodiversity and ecological integrity of the GOMMNP and
GOMBR through protection, restoration and management of the coral reef
systems in the Gulf of Mannar region.

(b) Sustainable development in the GOMBR region maintaining the ecological
integrity of the coastal and marine eco-systems to ensure the wise use of
common ecological goods and services for the benefit of the local inhabitants
and community.

(©) Develop a model plan and mechanism of multi-sectoral involvement in
managing the globally important fragile coastal and marine ecosystem in
India.

The Wildlife Institute of India (WII), after setting in place a process for Management
Plan Development initiated the management plan development exercise during
January 2006. A team of field researchers led by two experienced WII faculty
inventorised the ecological, socio-economic, developmental and threat assessment
settings for the region. Based on this inventorized information, the management plan




have been developed through a consultative process. This draft plan was shared with
the GOMBRT, GOMMNP and other stakeholders agencies. Analyzing the feed backs
from these agencies, the WII finalized the Integrated Management Plan and presented
to the State Level Management Plan Development Steering/Advisory Committee in
20™ April 2007. The final suggestions after having been incorporated, the WII
submitted the Plan to the Gulf of Mannar Biosphere Reserve Trust in the month of
September 2007 for obtaining the approval of the Concerned Competent Authority
for its implementation.

1.3. Management Plan Development Framework and Guidelines

The Wildlife Institute of India has followed the IUCN-WCPA, Marine Protected Area
Planning Process and Planning Guidelines (Annexure 1.1) as the broad general
principle for developing the Marine Protected Area Management Plan. The
Management Plan Development Guidelines for Protected Areas (Swarkar, 2005)
developed by the Wildlife Institute of India was the general guidelines and adoption
of the provision of the Wildlife (Protection) Act, 1972 were used developing the Gulf
of Mannar Marine National Park. The Biosphere Reserve Management Plan
Development Guidelines by the Man and Biosphere Programme of the UNESCO and
the new guidelines for regulatory regimes for the Biosphere Reserve by the Ministry
of Environment and Forests, Government of India has also been followed in
developing the Integrated Management Plan for the Gulf of Mannar Biosphere
Reserve and Marine National Park.

1.4. The Process of Management Plan Development

The Gulf of Mannar Biosphere Reserve region being a globally important biodiversity
hotspot and harbouring a Marine National Park, the Wildlife Institute of India has
followed the following consultative and participatory processes in developing the
Management Plan.

1.4.1. Formation of the Management Plan Development Scientific Team.

For inventorization, review of existing and gap area of scientific information, conduct
of field research and additional information gathering, interaction with scientific
institutions and organizations, stakeholders and managers for the development of the
detailed scientific Marine Protected Area specific prescriptive plan, the Wildlife
Institute of India formed a core scientific Team which consisted of the following
personnel:

Project Scientists
Prof. B. C. Choudhury, Scientist F & Team Leader
Dr. K. Sivakumar, Scientist D

Project Field Researchers
B. M. Praveen Kumar
Kevin Mosses
S. Subburaman
With additional support from WII researchers
K. R. Saravanan
S. John




S. Jeganathan
Basudev Tripathy

1.4.2. Formation of Management Plan Development Review Core Group.

The WII in consultation with the GOMBRT formed a Core Group to periodically
review the progress and to comment on the course of action of the Management Plan
development. The managers of the Biosphere Reserve and the National Park as well
as select scientific institutions working in the region were the members of the Core
Group who informely and formely met several times and reviewed and guided the
WII team. The Core Group consisted of the following:

B. C. Choudhury, WII Team Leader - Member and Convenor
Director, GOMBRT - Member

CF, Virudhunagar Circle, & Director, GOMBR - Member
Eco-Development Officer, GOMBRT - Member

Wildlife Warden, GOMMNP - Member

Dr. K Sivakumar, WII Scientific Team - Member

Special Invitees (Scientific personel from MKU, SDMRI, CASMB, TFCR,
ICMAM, NIO) - Invitee

1.4.3. Formation of Management Plan Development Steering/Advisory
Committee.

The GOMBRT and WII also mutually constituted an apex State level
Steering/Advisory Committee to review the draft prescriptive approaches of the plan
and to suggest required changes within the framework of Tamil Nadu Government
and Government of India existing policies and guidelines vis-a-vis the practicality of
implementing the prescriptions. The Committee consisted of the following and met
thrice:

Chief Wildlife Warden, Tamil Nadu - Chairperson

Trust Director, GOMBRT - Member

Director, WII - Member

Two members of GOMBRT - Members

University representatives - Member

Wildlife Warden, GOMMNP - Member

WII Management Plan Team leader - Member and Convenor

Other invited member as suggested by GOMBRT - Invited Member

1.4.4. Consultation workshops and Stakeholders meetings
In fulfilment of the basic objective of long term community and scientific
organization participation in the management of the Gulf of Mannar Biosphere
Reserve, the Mangement Plan Development process conducted a series of workshops
and meetings with stakeholders which included the following:

a. Stakeholder meeting with Eco-development Committees

b. Stakeholder meeting with Governmental and Non-Governmental
Organizations of the region.

c. Stakeholders meeting with Scientific institutions of the region.

d. Consultation workshop with Scientific institutions to review the gaps in
research in the Biosphere Reserve region.




1.4.5. Consultation with other experts organizations/Expertises

Several informal consultative meetings were also organised by the WII scientific team
with the Forest Survey of India, Chief Naval Hydrographer, India, Survey of India,
UNDP, Bombay Natural History Society, M. S. Swaminathan Research Foundation,
ICMAM Project at Anna University, Tarapore Aquarium - Mumbai, WWF-Tamil
Nadu, WWEF-India, Fish Worker Federation of India, SDMRI, Zoological Survey of
India, Coast Guard, National Biodiversity Authority, CMFRI, SAC Ahmadabad,
ATREE - Bangalore, NIO, MPEDA, etc to seek their professional expertise in the
process of development of the scientific and adaptive management plan for the Gulf
of Mannar BR and NP.

1.4.6. Review of global model case studies from Marine Procted Areas

A detailed review of some of the best practised global models on several aspects of
management of well managed Marine Protected Areas in the world had also been
carried out to examine replicability of such models in the Gulf of Mannar Biosphere
Reserve region.

1.4.7. Collection of information on Gap Areas.

All the research and management activities which took place in the Biosphere Reserve
region were reviewed and identified the gap areas in the respective fields. The
identified gap areas are highlighted in the various sections of the Management Plan
appropriately.

1.4.8. Fieldwork on assessment of ecological status of the biodiversity

A team of researchers from the Wildlife Institute of India carried out field surveys of
various taxa of biodiversity in the Biosphere Reserve areas for a year period and
rapidly assessed the status of various taxa group and habitats. Based on the
information on distribution and status of various threatened taxa and habitats, this
Management Plan suggested various managemet measures to conserve the
biodiversity of the Biosphere Reserve in a better manner.

1.4.9. Review on draft Managemnt Plan

The Draft Management Plan was prepared following the above mentioned processes.
The draft plan was first reviewed by the Management Plan Core Review Group and
then it was discussed with the State Level Advisory Committee. Based on the
suggestions provided by the State Level Advisory Committee, the final draft of the
Mangement Plan was prepared in two parts. Part | contains the management
prescriptions for the Marine National Park and the Part Il for the buffer zone of the
Biosphere Reserve.




ANNEXURE 1.1

Guidelines for Marine Protected Areas. World Commission on Protected Areas of
IUCN - The World Conservation Union, Edited and coordinated by Graeme Kelleher,
Series Editor: Adrian Phillips. With the support of: Coastal Zone Management Centre,
The Hague, The Netherlands. The Department of City and Regional Planning, Cardiff
University, Wales, UK, The National Oceanic and Atmospheric Administration, US
Department of Commerce, Countryside Council for Wales, UK. World Commission
on Protected Areas Best Practice Protected Area Guidelines Series No. 3. 1999.
(Full document freely downloadable from www.iucn.org)

Executive Summary of the Guidelines

Marine Protected Areas (MPASs) are essential to conserve the biodiversity of the
oceans and to maintain productivity, especially of fish stocks. Yet at present there are
too few MPAs and not many of them are effectively managed. These guidelines set
out the various steps a country should take to establish an effective network of MPAs.
IUCN has defined an MPA as “any area of intertidal or subtidal terrain, together with
its overlying water and associated flora, fauna, historical and cultural features, which
has been reserved by law or other effective means to protect part or all of the enclosed
environment”.

There are two ways of establishing MPA systems: either as many relatively small
sites, each strictly protected, or as a few large multiple-use areas which contain
strictly protected areas within them. To conserve biodiversity, both approaches should
occur within an effective programme of ecosystem management covering the marine
ecosystem and the land areas that affect it.

From the accumulated technical experience in this field, there is one general lesson
which can be drawn. A crucial attribute of an MPA manager is integrity. Some
managers have made the mistake of believing that they can fool some of the people
some, or even all, of the time. The result is a breakdown in trust. The manager may
appear to win a series of battles but in fact the eventual outcome is failure. Another
key lesson is that time spent in preparation is an essential investment that will be
repaid many times over. Proponents of MPAs have to show demonstrable benefits for
stakeholders, and this takes time and diplomacy. Box 1 lists other lessons from
experience in establishing and managing MPAs in various situations around the
world.

The Guidelines set out the following steps, each being the subject of a separate
chapter:

1. Placing MPAs in their wider context. The high degree of linkage between land
and adjoining sea, and the inter-connectivity of the oceans, require that MPAs be
integrated into management regimes that deal with all human activities that affect
marine life. Thus MPAs should be integrated with other policies for land use and use
of the sea. It is also desirable for countries to make use of international agreements,
notably UNCLOS and CBD. More international support is needed for MPAs and
more attempts should be made to establish MPAs on the High Seas.




2.  Developing the legal framework. In most countries, a key step will be to
establish the legislation needed. This may either be enabling legislation, which
allows the administration or communities to establish individual MPAs, or
specific legislation establishing an MPA, usually as a large multiple-use area.
The various requirements for the legislation are outlined, though the needs and
context will differ from one country to another.

3. Working with relevant sectors. Many sectors of human activity affect the coast
and the sea, and it is vital for those planning an MPA to work with these sectors from
the earliest opportunity. Tourism often has most to gain from an MPA and can
generate the greatest economic activity from it. Fisheries is the other key sector, and
one with which it is most important to cooperate. Other relevant sectors include
aquaculture, coastal development, agriculture, forestry, industry, defence and science.

4. Making partnerships with communities and other stakeholders. MPA
management should understand the local communities that will be affected by the
MPA and identify potential partners. It must listen to the many interests and seek
ways to involve them as participants in resource management. It is recommended to
build management partnerships using the collaborative management model, which is
outlined in greater detail in Annex 1.

5. Selecting the sites for MPAs. Choosing the location and extent of MPAs involves
a different emphasis to that of terrestrial protected areas. In many parts of the world,
local people depend greatly on the services and resources provided by natural
terrestrial areas. However, the dependence on marine areas tends to be even greater.
Some forms of fishing can occur in large areas without threatening the conservation
objectives of the MPA because they do not involve habitat modification. This makes
it feasible to balance conservation and the needs of local people. Weight needs to be
given to events outside the MPA that might affect it, such as pollution. Following
these principles, the guidelines propose a rigorous set of criteria for site selection that
have been applied in many countries over the past few years.

6. Planning and managing the MPA. Management should be responsive and
adaptive, working with local interests in a way that builds support for the conservation
objectives. To achieve this, managers should adopt a systems approach, use
interdisciplinary teams and follow a clear sequence of decision-making. Most MPA
management is about managing human activities, so this must be at the heart of the
approach. Suggested contents for a management plan are provided in Annex 2.

7. Zoning, in which various areas are allocated for various uses. This is usually the
best way of ensuring strict protection of a core zone as part of a larger, multiple-use
area. The stages involved in preparing a zoning plan are outlined in Annex 3.

8. Planning for financial sustainability. Lack of funds is a critical problem for many
MPAs. Managers therefore need the freedom to raise funds in as many ways as
possible, such as user fees, donations and environment funds, and to retain those
funds for management of the MPA. External donors are advised to extend the aid
period for protected area projects, so as to help achieve financial sustainability.




9. Ensuring research, monitoring, evaluation and review. Research and monitoring
should be firmly orientated to solving management issues. Guidance is given on the
planning and development of a monitoring and research programme, with its different
emphases in the planning and the implementation phase of the MPA. Most important
of all is to use the results of research and monitoring to evaluate and if necessary
reorient management.




Chapter 2

Ecological settings and Biological
Diversity of the Gulf of Mannar Marine
National Park and Biosphere Reserve

2.1. Present Ecological Settings of the Gulf of Mannar Biosphere
Reserve

The mangroves, coral reefs and sea grass ecosystems are the three important and
sensitive ecosystems in the coastal zone. The GOMBR possesses all these unique
ecosystems and has become significant because of the presence of other associated
resources such as fishes, sponges, gorgonids, holothurians, pearl beds, chank beds, sea
horses, turtles and the sea cow, Dugong dugon.

Coral reefs are vital components of ocean ecosystems, providing shelter to nearly one
quarter of all marine life forms. They are the breeding and nursery ground for many
fin and shellfishes. There are more than 793 - recorded species of corals in the world
that support enormous life forms. Reef ecosystems can be compared to rain forests in
terms of their biodiversity and density of living organisms. They serve as atmospheric
carbon dioxide sinks and act as historical climate recorders. The coral reef ecosystems
play an important role in global biogeochemical processes and in the production of
food resources in the tropical region. These systems are very sensitive to external
impacts both natural and manmade that violate their homeostasis.

The floral components comprises of economically viable species of seaweeds such as
Gracilaria sp., Gelidiella sp., Caulerpa sp, Sargassum sp. and Turbinaria sp. The sea
grass communities of this region tops the list of marine flora of India with the highest
number of sea grass species recorded, providing important feeding grounds for the
endangered Dugong dugon.

Many commercial shoaling fishes like sardines, mackerels, anchovies, snappers and
pelagic fast swimming forms like Tuna, billfish, sail fishes are found abundant in this
region and these form a major fishery. Information regarding environmental settings
of the Gulf of Mannar Biosphere Reserve mainly gathered from a study on Gulf of
Mannar Biosphere Reseve by Anna University, Chennai.

2.1.1. Topography

Beach

Beaches are extensively developed along the entire coast of Gulf of Mannar except at
some places. The shore between Tuticorin to south Sippikulam ( 2.04 km?) , Vaippar
River and Gundar River (2.56 km?), Gundar River and Palar River,(2.64 km?), Palar
River and Kottakkarai River (2.189 km?), Kottakkarai River and Marakkayarpattanam
(2.18 km?)southern coastal parts of the Rameswaram Island (2.91 km?)and the western
part of the Rameswaram Island from Pamban to Peikkarumbu are observed as the
important beach areas in Gulf of Mannar coast. All along the shore the beach as are
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observed to be gently sloping and marked with altered crusts and troughs that are
formed due to wave action. There are also good beaches available along the coasts of
Tirunelveli and Kanyakumari districts which also forms a part of the Biosphere
Reserve.

Spit

Among the various depositional landform features encountered, the formation of spit
is a significant feature of recent age. South of Tuticorin coastal area two spit
formations have been observed. It appears to have been built by the sediments brought
by long shore current during southwest monsoon. As the Gulf of Mannar is on the lee
of the northeast monsoon, there is no long shore drift from the northeast that might be
the cause for the inward curving of this spit (Ahmad 1972). The southwestern shore of
Rameswaram has a tongue shaped spit. SOI toposheet of the year 1969 does not show
any spit but recent IRS LISS-III imagery (1998) clearly shows the spit. Hence it may
be assumed that these spits are recently formed. It can be explained that the
Rameswaram spit may have been the result of littoral current from Palk Bay to Gulf
of Mannar during northeast monsoon period.

Beach ridges

Beach ridges are moderately undulating terrain features of marine depositional type,
formed during Pleistocene to Recent age, in the plains of Gulf of Mannar coast. In the
Gulf of Mannar coastal areas between Mandapam and East of Vaippar River are
covered by well-developed beach ridges. There are twelve beach ridges observed in
the region. Almost all beach ridges in the study area are parallel to each other, and
cover an area of 155.49 km? and trend from east to west and northeast to southwest
direction. On the basis of the nature and dispositions of beach ridges, it can be
grouped into (i) Beach ridges south of Vaigai River, (ii) Beach ridges between
Kotangudi River and Palar River, (iii) Beach ridges between Palar River and Gundar
River system, (iv) Beach ridges between Gundar River and Vaippar River and (v)
Beach ridges south of Vaippar River.

Swales and backwater zone

Swales and backwater zones are seen between coastal plains of Mandapam and
Kottakkarai River; they are branched and arranged in series of linear patterns. They
are situated almost parallel to the present coastline. Prominent backwater zones have
been observed in the coastal plains between Valinockkam and Vaippar River,
Mandapam and Southeast of Tiryppullani near Tinaikkulam. These are divided in to
two parts by beach ridges. The coastal areas between Mandapam and Tinaikkulam,
Valinokkam and Krishnapuram and North of Terku Mukkaiyur and Tukukankulam
consist of prominent and wide backwater zones. These three backwater zones are
connected by small, linear and narrow swales to the sea by means of few creeks,
which supply water from sea to backwater channels during high tide. The basin bed is
composed of silt and mud. The adjacent low lying area, as a part of swale zone is used
at present for salt production.

Mud flat

Mud flats are wide expense of deposit of clay, silt, ooze, etc (Davies 1972). The
mudflats are observed near Vaippar River mouth, around Valinokkam backwater
lagoon, Kallar River mouth and Gundar River mouth. The area covered by mudflat
has been estimated to be 14.50 km2.
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Off shore islands and coral reefs

A chain of 21 low islands has been observed along the offshore region of Gulf of
mannar (Table 2). It extends from south of Rameswaram to Tuticorin. All islands are
made up of a calcareous framework of dead reef and sand. They have a low and
narrow sandy coast and some of them have rocky coast. Around all offshore islands,
well-developed coral reefs have been noticed. Geomorphologically, coral reefs in this
area are of fringing type, though some patchy corals are also observed in between
Appa Island and Pilliyarmuni Island, and in some areas like Bharathi nagar coast and
southeast coast of Kariya Shuli Island. Two islands namely Velanguchalli and
Poovarasanpatti are now submerged in the seascape.

Table 2.1. Aerial Distribution of Offshore Islands and Types of Reefs and their
Areal Extent

Island Area |Coral Reef

Sl NojIslands (km2) Reef type Area(km?)
1 Van Island 0.245 Fringing type |1.090
2 Koswari Island 0.241 Fringing type (1.474
3 Kariya Shuli Island 0.166 Fringing type |0.702
4 Uppu Tanni Island 0.377 Fringing type (0.644
5 Shalli Island 0.126 Fringing type |0.249
6 Nalla Tanni Island 1.248 Fringing type |1.250
7 Anaipar Island 0.229 Fringing type |0.888
8 Palliyarmunai Island 0.134 Fringing type |0.687
9 Appa Island 0.410 Fringing type |3.612
10 Talairi and Valai Island 1.072 Fringing type |9.268
11 Muli Island 0.170 Fringing type |1.208
12 Musal Island 1.836 Fringing type

13 Manalli Island 0.353 Fringing type |27.73
14 Manalli Putti Island 0.037 Fringing type

15 Pumurichan Island 0.187 Fringing type

16 Kovi Island 0.482 Fringing type |8.320
17 Kursadi Island 0.740 Fringing type

18 Shingle Island 0.191 Fringing type |1.023
19 Near Bharathi nagar Patchy type 0.131
e e L
21 Southeast of Kariya Shali Island |--- Patchy type 0.969

Wave cut platform
Wavecut platforms are common in the coast of Mandapam, Ramaswami Madam,
Pudumatam, Valinokkam etc. At Pudumadam coast, hard and tough sandstone
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platform occupies the intertidal zone. South of Valinokkam coast very extensive
wavecut platform has been observed and erosional features are widely seen.

Sea cliff and sea cave

Along the coast of Gulf of Mannar cliffs have been observed in Mandapam,
Rameswaram, Pudumatam and Appa Island coastal areas. Generally the sea cliff and
caves are made up of calcareous sandstone and located at the high water level. Due to
intensive action of waves on cliffs, at some places, sea caves are formed. Such caves
have been observed near Mandapam coastal area and Southwestern and Southern
coastal areas of Appa Island. At some places, these features have been destroyed due
to slumping of upper cliff materials.

Waterlogged land

Water logged land is the area where the water is at or near the surface and has been
stagnant for most part of the year. Such lands usually occupy low-lying areas,
topographically. In the study area around the northern part of Rameswaram Island
some waterlogged lands have been observed. In the areas like Pillaikulam, Surantidal
and Mangaud, this type of features has been observed. The total water logged land in
the study area has been calculated to be 5.96 km?.

Strandlines

In the Gulf of Mannar coast from Tiruppullani to Mandapam, eight series of
strandlines in curvilinear form have been observed. The general trend of the strandline
is in the east to west direction. In the south of Rameswaram area also, curvilinear
strandlines have been observed.

Currents

The current in the area are swift. The sea is rough between April and August. During
June to august it is very stormy. It is calm during September. October to December
months have North east monsoon with occasional gales.

Soil

The soil is typical coastal sand, strewn with shingles in places and there are swamps
in places in Van Tivu, Kasuwar Island, Poomarichan Island, Pullivasal Island,
Krusadai and Shingle islands. Quick sand is seen in places in Mulli and Krusadai
Island.

Geographical/Geomorphological features

The deepest parts of the sea are situated off VValinokkam and off Pamban island. The
shallowest part is found north of Tuticorin and extends from Vaipar to Pamban. Some
of the geographical features within the Gulf are biologically noteworthy for their rich
variety and the support they provide to sustain uniqueness of the living resources.

2.1.2. Climates and Rainfall

The area comes under the spell of both south-west and north-east monsoon. The
south-west monsoon contributes only very little towards the annual rainfall of the
area. Rain fall is moderate to heavy during October to mid December with occasional
gales. The mean annual rainfall varies from 762 mm. to 1270 mm. The monthly
average annual atmospheric temperature varies from 25°C to 31°C with the maximum
and minimum in May and January respectively.
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2.1.3. Water Resources

Fresh water is available only in Nallathanni Tivu as the name of island itself
specified. Tolerably good water is available in rainy season and winter in Talari
Island, Hare Island and Pullivasal Island though not in abundance.

2.2. Biodiversity profile of the Gulf of MnnarBiosphre Reserve

About 3600 species of fauna and flora have been identified in the GOMBR by the
Central Marine Fisheries Research Institutes and other organizations. The fauna is
said to be one of the richest in the whole of Indo-west pacific region.

2.2.1. Algal Resources

An estimate of algal resources was carried out for the entire Gulf of Mannar’s coastal
stretch and the standing crop was estimated for the coastal and “off-shore” islands and
the values were given in wet weight in tons. As earlier stated, about 160 species are
known so far; 40 species are found growing in abundance around the islands.

The algal productive area along the coast line from Mandapam Camp to Kanyakumari
is put at 17.125 hectares. The stand crop estimate is about 22,050 tons — within a
limited zones of intertidal area for the coastal stretch from Mandapam till
Kanyakumari. Gelidiella acerosa is the most exploited species. On the coastal belt,
the standing crop of large algal patch was maximum in the region from Mandapam to
Kilakkarai (Region 1) and minimum from Kilakkarai to Mukkaiyur (Region I1). The
algal production of “offshore” islands and mainland coastal stretches have also been
taken into consideration. The contributory factors for the maximum value in the
Region | are due to the presence of the many islands of this coastline enhancing the
productive intertidal area (8,416 ha.). The minimum productive area is from Tuticorin
to Kanyakumari stretch (1,732 ha.). The mean density for the entire coastal stretch (of
the Gulf inclusive of its islands) would be about 0.11 kg.m? wet weight. Based on the
algae sampled from surface to a maximum depth of 4 meters, the alginophytes were
maximum in Region |. The Pamban Pass is well known for its algal wealth; similarity
to a lesser extent with Kundagal Point and Puma Channel.

On Krusadai and shingle islands very rich algal beds of Litho thamnion (calcareous
alga), Padina, Caulerpa (ten species), Ulva reticulate, Sargassum, martensia,
Clandia, anadyomene, etc., are found (lyengar, 1927). The algal species composition
on the coral reefs is different from that found in the lagoons. The following species
are noticed in the reefs:

Coral Reef Algae:
Ulva reticulate
Halimeda opuntia
H. tuna
Caulerpa racemosa V. clavifera
Pocockiella sp.
Chnospora implexa
Sargassum sp.
Turbinaria conoides
T. ornate

14




Gelidiella acerosa
Chondrococcus harnemanni

Padina is observed on the shores and lagoons. Gracilaria lichenoides is found more
on the shore and lagoon than on reefs. Sargassum and Turbinaria are found on the
shoreward part of the reefs. The predominant species on the coral reefs is Halimeda
opuntia. Also Caulerpa, Sargassum, Amphiroa fragilissima,Gracilaria lichenoides
form the other dominant species.

2.2.2. Corals

Coral reef system as also the ecosystem of the tropical rain forest, are the most
matured marine ecosystems of our planet. They play an important role in global
biochemical processes and in the reproduction of food resources in the tropical
regions. Coral reefs act as a barrier against wave action along coastal areas thus
preventing coastal erosion. In addition, coral reefs protect mangroves and seagrass
beds in certain areas, which are the breeding and nursing grounds of various
economically important fauna. Coral reefs are also important breeding, spawing,
nesting, and feeding areas for many economically important varieties of fishes and
other marine organisms. The people living along the coast obtain a considerable
proportion of their food and earnings from the productivity of coral reefs. Coral reef
ecosystems are very sensitive to external impacts both natural and manmade, which
violate their homeostasis (Sorokin 1992). The majority of damage to coral reefs
around the world has been through direct anthropogenic stress (Grigg and Dollar
1990). According to Bryant et.al (1998), 57% of the world’s coral reefs are potentially
threatened by human activity such as coastal development, destructive fishing, over
exploitation, marine pollution, runoff from deforestation and toxic discharge from
industrial and agricultural chemicals. Some of the factors affecting coral reefs growth
are regression of coral growth due to silt laden water with greater load of suspended
matter during monsoon flow, wind blown sandy deposition, cyclone, quarrying for
limestone, effect of current, etc.

Of the Gulf of Mannar islands, the eastern side of the islands have a greater expanse
of living coral reefs since the human exploitation of the coralline stones is
concentrated on the northern and the western sides. (Issac Rajendran and Kanagaraj
David, 1972). The Government of Tamil Nadu have prohibited the quarrying of
corals.

There are about 120 species corals in the Gulf of Mannar alone (Gopinatha Pillai,
1971). They belong to 33 genera. Of this, 110 species grouped in 26 genera are
hermatypic. The conspicuous species of corals belong to the families Acroporidae,
Poritidae and Faviidae. The corals here are fast deteriorating in the 4 islands off the
Chidambaranar coast due to human interference.

A detailed account on the exploitation of corals for using them (in trade of the
exploited products) as raw materials in industrial ventures such as cement industries,
brick manufacture, masonry work, limekilns, etc., is given by Mahadevan and
Nagappan Nair (1972). For the industries in the adjoining Tirunelveli district, the
exploited materials are ferried from islands north of Nalla Thanni Tivu. The reefs on
some islands have been totally exploited beyond recognition.
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The coral reefs are fast deteriorating in the Gulf of Mannar due to human interference
such as coral mining, greater silt inflow draining from the mainland,destructive
fishing practices etc., Silt affects racemose types of corals greater than the encrusting
and massive coral types. Loss of vegetation on the coast-line causes extensive
siltation. The coral reefs act as breakers and their removal will alter the current pattern
along the coastline. They act as coastguard against powerful tidal waves. The reefs on
the four islands of the Chidambaranar coast have been exploited beyond recognition
and portions of these islands and one island entirely have become submerged under
water and visible only at low tides. Hence caution should be exercised against
indiscriminate exploitation and loss of forest cover on the coastline causing extensive
siltation .

The total coral reef area in Gulf of Mannar is about 61.01km?, of which reef area
covers 48.18 km?, reef vegetation covers 10.15 km? and degraded coral occupies 2.68
km? (Thanilachalam and Ramachandran, 1998).

Sedimentation is a major factor controlling the distribution of reef organisms and
overall reef development (Macintyre 1988). The reduced level of light due to
suspended sediment in the water column can reduce coral growth (Hubbard et al
1986) and has an impact on natural zonation patterns (Morelock et al 1983).
Excessive sedimentation can also discourage the settlement of coral larvae. Most of
the studies on the effects of turbidity on corals have concentrated on anthropogenic-
increased sedimentation and turbidity. According to Thanilachalam and
Ramachandran (1998), nearly 67.2% of the coral reefs in Gulf of Mannar is not in
living condition due to sedimentation and turbidity caused by anthropogenic and
natural activities. The anthropogenic activities like destructive fishing methods,
seaweed collection, commercial shell collection, coral mining, intensive agriculture,
changing land use practices, deforestation and industrial waste input etc. and natural
activities like monsoon, wave action, ocean current and tides were identified as the
agents that increase the sedimentation and turbidity in coastal waters of Gulf of
Mannar.

A separate chapter on ‘Ecology, review on current status, monitoring and restoration
of coral reefs in the Gulf of Mannar Biosphere Reserve’ is included in this
Management Plan and provides management prescriptions.

2.2.3. The Sacred Chank Beds

The sacred chank Xancus pyrum also occurs in the Gulf of Mannar. The sacred chank
is found on fine or soft sandy substrates of the Gulf of Mannar waters. They feed
conspicuously on polycheates. The sacred chank Xancus pyrum could hold its own
against its predators. The chank beds are very productive. The sacred chank Xancus
pyrum is considered suo motu to be “perfect”. It has acquired “strength” to stand on
its own feet against its own predators in the struggle for existence (Nair and Rao,
1974). The Valampuri chanks (sinistral forms) fetch more than Rs.10,000/- for a
perfect chank of 65mm or greater diameter. This sinistral form is used in worship in
the Hindu temples, and are in great demand in trade.

2.2.4. The Pearl Banks

The Gulf of Mannar is also famous for its chank and pearl fisheries. They were the
state’s monopoly. There are about ten pearl banks. The most preferred species of
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pearl oyster is Pinctada fucata . there are four sps., of pearl oysters. P. fucata is
abundant off-Tuticorin and the banks of pearls are called in Tamil “parai”. It was
observed that the spat falls of pearl oysters get periodically replenished by larvae
carried by currents from Sri Lankan coasts and the Sri Lankan beds gets transported
the larvae from the Indian sides.

The pearl fishing operation is conducted once in several years. The usual season is
from November to May. The pearl fishery is of cyclic character. Perna viridis is an
edible species; other edible bivalves are clams Such as Meritrix sps., Kataloysia sps.,
Anadara sps., Donax sps., etc., The Dentalium beds are seen in the area off-Kurusadai
and on this island. The fan shell, Pinna bicolor occurs at Pamban and Kundagal point.

The depth of the pearl varies from about 10 to 20 metres. The maximum
concentration of pearl banks is found in the region off-Tuticorin and to some extent in
between Nalla Thanni Tivu and Valinokkam point. They are pearl banks also in the
former island Pandyan tivu environs , where depth does not exceed 7.50mts; at Van
Tivu and at Kariya Shuli Tivu, at depths from 11 to 15mts.,

From the region (between 9°05° to 9°05° N and 78%25° to 78%45’ E) long off Uppu
Thanni Tivu, there are shallow channels of uniform depth of about 11mts., favouring
pearl bank formations. The region between Tuticorin and Kanyakumari have
extensive pearl banks. In fact, the area up to Nalla Thanni Tivu comprising of 8
islands (numbering from 1 to 8), (from new Tuticorin port to Nalla Thanni Tivu) also
possesses extensive pearl banks. Off the coast of Terku Mukkaiyur of the mainland
and in the environs of Uppu Thanni Tivu, there are pearl banks between 11 and 15
mts.

In the region near Tuticorin, their concentration is found even at depths of about 37
mts., at 7825’ E 8°47’ N. the maximal concentration is along the depth contour of
about 16 to 20 mts., Near about Van Tivu and Koswari Tivu, there are pearl banks at
depths of 11 to 15 mts., and opposite Kariya Shuli Tivu and Vilangu Shuli Tivu also
support pearl banks.

2.2.5. Other Fauna

The Porifera are represented by species belonging to Tetraxontida and Keratosa
(Burton, 1937). Among Coelenterates, Sea anemones, Cavernularia etc., are noticed.
The Bryozoan sps., (formerly called Polyzoa) are recorded. The phorionids and
Sipunculids have also been recorded. Among the many other groups recorded from
here special mention must be made of Polychaetes, Pycogonoids, Capvellids and
Echinoderms. Ascidians were recorded besides the encrusting colonies of
ascidiozoords by Gravely. Esteinascidi thrustony, E.multiclathrata, diplosoma and
Distoma were also recorded.

Many colored coral fishes, Eels, Melluses (special mudifranches) and stomatopods
around here. Sea anemones of different kinds, Planarians, Hydroid colonies,
Memertineworms, Polycassebe worms, ear-shells, chitons, octopus, holothurians and
ascidians are very common. Siphomophores (Pysalia utriculer Porpita velella)
pelagic gastropods (lanthina cubomedusae, Lucernorporis), phyenogonives,
polychaet crabs, colonies of Aleyonariaas, Barnacles, Star fishes, sea urchins and
hermit crabs are common. Mud skipper Periothalmus and Boleopthalmus are found in
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plenty on the lower branches of the mangrove trees and mudflats fringing the shore.
Sea snakes (Hydrophia and Enhidrina) are also seen here.

Milk fish Chanus chanus spawn here in season and the larvae are seen in millions
here in the month of March to May.

Balanoglossus, the unique link between the invertebrates and vertebrates which is said
to be so rare is seen to occur only near Kurusadai Island. Chlamydotorax ceylonensis,
Ptychodera flava and Chlamydothorax (Ptychodera) krusadiensis are reported around
the Krusadai Island (Horst, 1932).

Seahorses are fish belonging to the Syngnathidae family which also includes sea
dragons, sea moths, and pipe fish. Seahorses are a saltwater vertebrate fish belonging
to the order Perciformes, family Syngnathidae, meaning “with jaw”, genus
Hippocampus, literally “horse of the sea”. The family includes seadragons, pipefishes,
and pipehorses, and has existed for at least 40 million years

Most Seahorses are found in coastal waters, typically at depths of 1-15 meters,
occurring in relatively sheltered environments among seagrasses, kelp beds, rocky
reefs, mangroves and coral reefs. Unfortunately these are some of the most vulnerable
of marine environments, highly susceptible to disturbance caused by human activities.
Seahorses feed on brine shrimp, tiny fish and plankton. A seahorse sucks in food
through its long snout, and is continually feeding. Seahorses have no teeth and
swallow live food whole. Seahorses have extremely interesting reproductive
adaptations. The males have either marsupial sacks or hemispherical depressions on
the abdomen, in which the ova laid by the female are hatched. The males also show
great attachment to their young. The sexes do not commonly differ much in colour.
Seahorses and other pipefishes are rigidly monogamous. One male and female mate
repeatedly and exclusively with each other and these par bonds are reinforced with
daily greetings, occurring shortly after dawn throughout the male’s pregnancy. In the
seahorse Hippocampus whitei, for example, the female moves to the male’s small
home range at the core of her larger home range, passing other males en route, and the
pair perform a greeting dance lasting 6 to 10 minutes. In these species, males compete
more to obtain mates — and males are larger, more colourful and more conspicuous
than females, where there is any difference.

Sea horses are primarily used in traditional Chinese medicine. They are said to cure
asthma, skin ailments, relieve heatiness, joint and stomach aches, cleanse the blood,
and strengthen the kidneys. Seahorse consumption is surprisingly common among
Malay fishing communities. They frequently grill and fry their captured seahorses and
eat them as crackers. They also believe that dried seahorses worn with string around
the neck of newborns or toddlers or hung in their home, act as omens to dispel evil
spirits. Japanese and Korean traditional medicine Which are hundreds of years old
belive that Sea horses are credited with having a role in increasing and balancing
vital energy flows within the body, as well as a curative role for such ailments as
impotence and infertility, high cholesterol, mbric and skin afflictions such as severe
acne and persistent nodules. They are also reported to facilitate parturition, act as a
powerful general tonic and as a potent aphrodisiac. Traditional Chinese medicine is
recognized by the World Health Organization as a valid form of medicine and is
accepted by more one-quarter of the world’s population.
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Because seahorses live in areas along the coast, the potential for impact from human
activities is great. Very few studies have been carried out on wild seahorse
populations and, as a result, scientists have no idea how many seahorses live in the
wild and do not fully understand the basic biology of the creature. This lack of
information makes it extremely difficult to predict how seahorse populations will be
affected by exploitation. However, fishers and traders agree that, over a five-year
period, exploited populations in Southeast Asia have declined by 15-50% (Vincent
1996). An aquarium and seahorse curio trade also exist but are difficult to monitor.

In the Gulf of Mannar, four species of sea horses occur, most of the seahorses are
landed as bycatch of shrimp trawling. In response to a significant increase in
international demand, a target fishery for sea horses along the east coast of India in
the Gulf of Mannar was started in 1992. India was one of the largest exporters of
dried sea horses globally, exporting at least 3.6 tonnes (1.3 million sea horses)
annually, and contributes to about 30% of the global sea horse trade. Sea horses are
exploited both as an incidental catch (by-catch in trawl nets) and target catch, for
export. Presently, the commercial exploitation of sea horses is totally banned in India.

Sea turtles

Four of the seven species of sea turtles found world wide are reported to occur in the
Gulf of Mannar Biosphere Reseves (Kar & Bhaskar, 1982; Bhupathy & Saravanan,
2003). These are the olive ridley (Lepidochelys olivacea), green (Chelonia mydas),
hawksbill (Eretmochelys mbricate) and leatherback (Dermochelys coriacea. All the
four species of sea turtles that occur in these coastal waters are protected under
Schedule I of the Indian Wildlife Protection Act (1972), as well as listed in Appendix
I of Convention of International Trade in Endangered Species of Wild Fauna and
Flora (CITES) which prohibits trade in turtle products by signatory countries. At
present there exists no commercial or international trade of marine turtles or turtle
products in India. However, incidental capture in trawls is a well-known cause of
mortality for sea turtles and have been reported all over the world (Eckert, 1995;
Seidel & McVea, 1995; Hillestard, et al., 1995; Lutcavage, et al., 1997; Oravetz,
1999) and India is not exceptional to this (Bhupathy & Saravanan, 2003; Pandav et
al., 1997).

During 1971-76 the percentage of green turtle and olive ridley caught in the Gulf of
Mannar and adjoining areas was 89% and <10% respectively (Agastheesapillai &
Thiagarajan, 1979) and during November 2001 it was 46% and 48%? but in this study
the percentage was 13% and 83% which shows that the proportion of green sea turtles
catch declined in this region drastically. The reduction in the green turtle catch could
be due to overexploitation as local people prefer this species to other species for food.
Since the population of green turtle was smaller in size the people were forced to
exploit the olive ridley nowadays (Sivakumar, 2005).

The Dugong Dugong dugong is one of the four surviving species in the Order Sirenia
and it is the only existing species of herbivorous mammal that lives exclusively in the
sea (Heinsohn, 1972). It is a large primary consumer and has considerable potential as
a source of protein. The Dugong ranges along the coast of east Africa into the Red
Sea, along the coast of southern Asia to as far east as the Solomon Islands, and along
the northern coasts of Australia from southern Queensland to subtropical Western
Australia (Marsh et al. 1999).
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Dugong are usually found in calm sheltered, nutrient-rich water less than five meters
deep, generally in bays, shallow island and reef areas which are protected against
strong winds and heavy seas and which contain extensive sea grass beds. However,
they are not confined to only inshore water. There have been sighting near reefs up to
80 km offshore in waters up to 37 meters deep. Studies have suggested that there is a
correlation between the sea grass and dugongs abundance (Das, 1996).

Dugong is considered to be rare over most of its range (Bertram & Bertram, 1968).
Human exploitation has led to extirpation of the species in several previously
inhabited archipelagoes, including Mascarene, Laccadive, Maldives, Barren,
Narcondam, Cocos and Christmas Islands around the rim of the Indian Ocean and
Lesser Sunda Islands in Indonesis east of Java. The species is listed as vulnerable to
extinction at a global scale (Marsh et al. 1999). However, Dugongs are still abundant
in the shallow seas around tropical Australia, and it is likely that Australia may
contain the main reservoir of dugongs in the world, after which comes the coast of
United Arab Emirates.

Dugong population in the world is being threatened by human activities such as
habitat destruction through coastal developments, pollution, accidental capture in fish
nets and poaching (Marsh et al. 1999). Shark nets and gill netting are known to be
responsible for the drowning of hundreds of dugongs worldwide. A less but major
long-term problem is the disturbance in their feeding area by the noisy boat traffic.

In India, the dugong occurs in the Gulf of Mannar and Gulf of Kutch, the Palk Bay
and in the Andaman and Nicobar Islands. All these areas have sea grass beds, which
are good foraging ground for the Dugongs. The most favored dugong habitats are the
Gulf of Mannar. In 1988, Helene Marsh based on the data of Dr. Eric Silas and Mr.
Bastion Fernando indicates that 250 dugongs were illegally caught and butchered at
the villages of Kilakarei and Peripattinum alone between April 1983 and August 1984
(Marsh, 1988). This information clearly shows that once the Gulf of Mannar had a
good population of dugong but due to illegal off take of this species caused the
species to be threatened with local extinction.. However, since from 1988 the Tamil
Nadu Forest Department initiated awareness campaign to safeguard this species,
which was first initiated by Mr. Balakathiresan, I.F.S. and later on it was carried
forward. Though, the illegal off take of this species drastically reduced their
population, information on current status and distribution is not known in detail.

Other cetacean species
There was no detailed information available on several other cetacean species from
the Gulf of Mannar Biosphere Reserve and it required to be compiled.

2.3. The ecology of coastline of the Gulf of Mannar Biosphere
Reserve

2.3.1. Rameswaram Coast

The southern coast of Rameswaram island borders a part of the northern section of
Gulf of Mannar. The coast is 27 Km long from the lands end, that is starting from
Adam’s bridge, to Kudugal Point. It is sandy and slopes down suddenly in to the sea
at various points. The sea is deeper, about 5 to7 mts., even near the shore. The shore
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line from Kundugal point to Pamban boat jetty is a combination of marsh and sand.
This area exposes itself well during low tide. The boat jetty area is sandy but the
intertidal area has stony coral bottom which has been used to lay the foundation for a
strong jetty. The sandy layer above the coral bed is usefull as an anchorage for the
fishing trawlers.

2.3.2. Raman Point To Cmfri Jetty

Raman point is the tip of the land of Mandapam projecting into the Pamban bridge. It
is a sandy shore pitted intermittently with leiching granite slabs both along the shore
and at the intertidal region. The algal forms particularly Sargassum sps. are found in
plenty which damp the wave action on the shore. The sea bottom between Kurusadai
island and Mandapam shore abounds in coral reef towards the islands and is sandy
clayish towards Mandapam end. Mechanized fishing trawlers in large numbers
operate from Mandapam and land heavy catch of fish and prawns.

2.3.3. Cmfri Jetty To Pudhumadam

This area includes two major fish landing centres that is Vedhalai and Pudhumadam
and a minor fish landing centre, Nochiurani . Large number of mechanized boats and
sail boats operate from the shore of Vedhalai. The coast is sandy fringed with coconut
plantation. A large quantity of Gracillaria sps., is landed on the coast by the sail boats.
This centre is noted for sea weed harvest and export. Boats load of sea weed are
landed on this coast are dried and sold to dealers for export.

Two types of fishery exist in many parts of Gulf of Mannar area which is
conspicuously observed at Vedhalai. Fish, small prawns and crabs are landed for local
and inland consumption while cuttle fish, large prawn, sea cucumbers, ornamental
gastropods and sea weeds are landed exclusively for export purpose. Holothuria
scabra is solely fished in this area as a consumable item of South East Asian countries
known as bech-de-mer. Holothuria atra is left behind untouched. Hence, is easily
found every where.

2.3.4. Pudhumadam To Sethukarai

Muthupettai, periapattanam and Sethukarai are the three major fishlanding centres of
this piece of coast. The sea is slightly deeper in this area ranging from 4 m along the
coast to 8 m towards the islands. Muthupettai and Periapattanam have both
mechanized and sail boats. The main profession is fishery and sea diving. During
certain seasons shoreseine nets are operated or migratory fish like seer fish are
targeted. Diving for corals and large gastropod shells, large seafans and sea cucumber
(Bech-de-Mer) is one of their main occupations and the products thus collected have
value in the International Market. Sethukarai coast and its intertidal region are very
shallow from the coast to a distance of 1 km towards the sea. This is due to the
presence of stony corals. Acropora and various other corals that have grown to a
distance of 2-3 km parallel to the coast to form a ‘ridge’.

2.3.5. Sethukarai to Valinokkam

There are two major fishlanding centres i.e. Kilakkarai and Ervadi and one minor
centre, i.e. Pallavasalur.In Kilarkkarai fishermen have more number of mechanized
boats which cover the entire coast doing trawl fishing. The depth of the fishing area
varies from 4-7 m. All along the coast from Sethukarai to Ervadi north, from the
seashore to about 200 m into the sea, the sea bottom is covered with coals and lushy
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growth of sea weeds. The fisherwomen of both Kilakkarai and Ervadi wait for the tide
to recede and harvest Gracillaria sp. and other seaweeds and process them for export.
The mechanized fishing trawlers extend their fishing area upto Valinikkam. The shore
from Chinna Ervadi to Valinokkam holds a large Bay. Although the shore along the
coast is shallow, the core area is deep upto 6 m and the sea bed is sandy. There is a
ship dismantling unit at VValinokkam. The fishermen of VValinokkam have few trawlers
but they use more number of mechanized boats for gillnet operation.

2.3.6. Valinokkam to Sippikulam

This is a long coast with three estuaries and five fishing villages i.e., Kill Mundal,
Mcl Mundal, Oppilan, Terku Mukkayur and Vembar. But majority of the population
except at Kel mundal, Teuk Mukkyur and Sippikulam(sentence not complete), others
are interested in jobs at the major salt factories situated is very along the coast. The
landings at Sippikulam is very appreciable since the fish catch includes seer fish, tuna,
carangid of very large size.

2.3.7. Sippikulam to Tuticorin

This covers the main fishing areas over the pearl fishing grounds (Parrs) where
unbelievably large sized. There are three to four seasonal estuaries present in this
stretch. A total of seven fishing villages are located in this stretch, major occupation
of these villagers is fishing related activities. Villagers from this region are still
involving in illegal coral mining at smaller scale. There are good beaches available in
this stretch which were once used by the sea turtle for nesting.

2.3.8. Tuticorin to Kanyakumari

Though the coastal area between Tuticorin and Kanyakumari is densely populated a
very rich marine biodiversity and potential sea turtle nesting beaches are available in
this region. Good patches of sea weeds are available throughout this coastal line.
Oyster banks are also available in some estuarine areas of this coastal region. Sand
mining is the major threat to the coastal ecosystem of this region apart from illegal
fishing of sea turtles.

2.4. The ecology of the off shore islands in the Biosphere Reserve

The ecological condition of the 21 islands (including two submerged islands) is
detailed below.

2.4.1. Van Tivu

In the earlier management plan of the National Park, it was mentioned that of just a
few Prosopis trees (10 Nos.) and Salvadora tree (10 Nos.) were seen sprouting from
stumps. However, currently (in 2007) more than 40 grown trees of prosopis occur on
this island. The ground vegetation has halophytic herbs, creepers and grasses.
Degraded sea grass patches are seen near the island. About % area of this island has
already become submerged due to the removal of coral reefs. This island does not
have most of the vegetation seen on the other 2 islands off Tuticorin coast. The heavy
biotic interference due to its nearness to Tuticorin and frequent fires caused by
fisherman is the main reason for degradation of this island’s biodivesity. There are a
few depressions on this island and the mangrove species are absent in this area. The
open area of this island has been planted with Thespesia, Pungan, Neem, Delonix
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alata during 91-92 and they are getting established. There is about 35% survival of
planted seedling and hence consolidation and restocking of the area is necessary.

2.4.2. Kasuvar Tivu

Prosopis and Salvadora trees are doiminant on the terrestrial part of the island. The
ground vegetation has herbs, creepers and grasses. Due to excess removal of corals
over the last decade, about ¥ of this island is sinking under water. The reclaiming
work done during 92-93 has been quite successful as sand has been deposited over the
coral debris dumped and the island size has increased. Due to the control exercised in
removal of coral material from this island, fresh coral debris and sand accretions are
taking place in other portions also and plant succession with ground vegetation and
grasses is establishing over the newly built up land portions.

Almost the same vegetation as in Kariachalli island is seen except the absence of a
few important species like Caralluma circarii etc. In a natural depression, good
growth of Avicenia species and Suaeda are seen although on another depression
mangrove species are absent. The Afforestation done during 92-93 has about 40%
survival and replacement and restocking with salt tolerant species is being done.
Pithacalobium dulce, Vagai, thespesia have come up well (Management Plan 1993-94
to 1997-98).

The area surrounding this island is famous for chank due to good sacred chank beds,
which attract near by fishermen to collect the chank here illegally.

2.4.3. Velanguchalli Island

This submerged island looks like a small sand mound due to removal of coral reefs
around this island in the past. Currently, good fringing corals have been observed
around this island. There are good sea grasses patches in the shallow waters around
the island .

2.4.4. Karaichalli Island

This island which had an original area of 16.46 ha ,had only an estimated 12.70 ha in
1993, considered to be due to excessive removal of corals from this island which has
resulted in submergence of some portions. This island has scanty vegetation at present
consisting of grasses, climbers, few Salvadora and few Prosopis trees. The detailed
floristic survey of this island in October *92 revealed presence of about 54 species of
plants mostly of littoral and swamp type. The native flora of this island is the better
preserved due to its faraway location and less biotic interference.

2.4.5. Upputhanni Island

This island of around 30 ha area has good natural growth of vegetation. Thespesia and
Neem are the main tree species and are growing from cut stumps. The large
depression in the southern side of the island caused by coral mining about two
decades back, has stagnation of rain water and sea water and has become a natural
heronry for sea birds. There is good growth of Avicenia around this depression. There
are good deposits of coral debris due to stoppage of coral removal in the last two
decades. Patchy and fringing coral reefs are also giving protection to the island
shores. There is absence of Salvadora on this island. During 91-92 afforestation was
done on this island with Thespesia and Vagai.
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2.4.6. Puluvinichalli Island

This has an area of about 6 ha. and fairly good halophytic vegetation. Thespesia,
Salvadora and Neem have come up well from cut stumps. There are no mangroves or
natural depressions on this island. There has been no afforestation activity on this
island so far. There are good fringing and patch coral reefs around this island. There
are signs indicative of large pearl oyster beds in the vicinity of this island.

2.4.7. Nallathanni Island

With an area of about 110 ha, it is situated about 2 kms from Mundal fishing village.
In about 35 ha. of area planted by the Maraickayar family, there were 1600 coconut
and 2000 palmyra palms in 1993 but now (2007) there are around 150 coconut trees
and 300 palmyra palms present which are taken care by a lady who takes care the the
Muniswaran temple built in this island. Many locals come to this temple for worship
by private boats. Every year, in the month of March, this temple festival attaracts
nearly 200-300 pilgrims from nearby fishing villages. There is heavy growth of
Prosopis on this island. Big trees of Tamarind, Ficus, Thespesia, Salvadora and
coconut trees were seen with top portions dried up. As per the instructions of the
Chief wildlife warden the coconut trees were left without maintenance which has
resulted in a decline of coconut trees in this island. This is the only island where good
potable water is available at upto 5’ depth in one portion of the island.

2.4.8. Anaippar Island

This has an area of 11 ha. There are good coral reefs and patch coral formations
around the island. There are no mangroves along the shore of the island. There are
man made depressions with the island where once salt making was done and around
this, Avicenia officinalis growth is present. The vegetation mainly consists of
prosophis and occasionally Salvadora. There are patches of depressions where rain
water and salt water accumulate during monsoons resulting in stagnation. Original
stumps of mangroves plants are seen showing the degradation from previous years to
the present. human interference was not much on this island though it is near to
Valinokkam because of absence of good quality sea weeds and fishes around the
island (Management Plan 1993-98). However, lately this island is currently used for
drying seaweeds which has been collected nearby areas especially from Nallathani
island by the fisher folks.

2.4.9. Valimunai Island Or (Palliyarmunai Island)

This has an area of 6.72 ha, and the present vegetation is mostly of Salvadora and a
Prosopis trees. ground vegetation and grasses is also present to some extent. There are
no depressions and mangroves are absent. There are evidences of heavy biotic
interference on this island. There is good reef network surrounding the island but the
island shores are not being protected with any mangrove vegetation. Occasional
patches of Pemphis acidula are seen.

2.4.10. Poovarasanpati Island

This island is submerged 25 years ago due to excessive quarrying of corals from its
surroundings. The area where island was said to be present (09709°504°N
78745°201°E to 0909°508°N 78”45°189°E) in the past, is now submerged at a depth
of about 1.5Mt during lowtide. This is surrounded by a good growth of corals, sea
grass and sea weed beds. A shifting sand mound is present near this island, which is
seen during lowtides.
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2.4.11. Appa Island

It is in 2 bits which is separated by a sand bar with shallow water permitting crossing
on foot between the two bits. The southern part of the island has few proposopis and
salvadora trees on it. The main vegetation is Prosophis with occasional Salvadora
and Thespesia. There are no mangrove patches and Pemphis growth to protect the
island shores. One part of the island is of coral base with sand deposition where it is
entirely Prosophis growth. In the other part due to constant wave action, the sand has
been washed away and the underlying coral rocks have been exposed to wave action.
There is good coral reef growth in continuation to the island. Recently, Balanoglossus
and its habitat have been found around this island (WII survey, 2007).

2.4.12. Thalayari Island

It is about an hour by boat from Kilakarai. The general growth is mostly littoral
vegetation with a small patch of Avicenia. Most of the island shore is protected by
Pemphis acidula only. Thespesia, Salvadora and Pemphis are the predominant tree
species at present.

2.4.13. Valai Island

The Valai island has an area of 10.15 ha. There is a sand bar connecting this to
Thalaiyari island. It is has good protection on either side by patchy and fringing coral
reefs. The shores are protected mostly by good growth of Pemphis acidula.

The vegetation is quite good with Salvadora and Thespesia as the most predominant
species. Ground level halophytic grass and other flora are also good. There are small
patches of vacant areas with no tree growth, which can be afforested with Salvadora,
Thespesia and Neem in the coming years.

2.4.14. Mullai Island

The area is 1020 ha and the island is protected by both patchy and fringing coral reefs.
The vegetation is sparse with mostly ground level grasses, climbers. Salvadora and
Thespesia are present which are seen sprouting from heavily lopped 2 year old
stumps. There are two depressions inside the island and around the large depression
good growth of Avicenia avicinalis is seen. In the other depression Avicenia is absent.

2.4.15. Hare Island

This island is frequented by local people. Coconut plantation had been done by the
private lease holder. There are natural Palmyra trees also on this island. There are
2050 coconut trees and 1800 Palmyra trees. There are good Pemphis acidula growth
skirting the periphery. There is a large depression surrounded by mangrove vegetation
and which support a heronry where plenty of sea birds congregate. Prosophis and
other halophytic vegetation are also good. Afforestation has been done on this island
during 91-92. There are good patchy and fringing coral reefs around this island.

2.4.16. Manoli Island

This is an island with beautiful mangrove vegetation and Pemphis acidula along the
periphery. There is good natural vegetation of Salvadora, Thespesia etc. There are
good patchy and fringing coral reefs around this island. There are natural depressions
acting as heronries for sea birds. There is a large sand bar connecting Manoli Island to
Manoliputti and it has formed in the last two years. It is getting colonized by natural
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vegetation. There is another sand bar recently formed on the southern side of this
island. The colonization of this sand bar with natural species has not yet taken place.

2.4.17. Manoliputti Island

This is a very small-island separated by a shallow channel from Manoli. There is good
live coral growth of both patchy and fringing type around this island. There is fairly
good natural vegetation on this island including Pemphis and occasional mangrove
species.

2.4.18. Poomarichan

The Pullivasal and Poomarichan islands are almost in the form of a horse shoe shape
with the land connection during low tides and in this area a good aviary of marine
birds like Seagulls, Plovers, Curlews, Terns etc can be seen. Mangrove species like
Rhizophora, Ceriops are also seen in this island. Pemphis growth is very good in the
intertidal region and it is a major species which is protecting the island shore line
from getting eroded..

2.4.19. Pullivasal Islands

The Pullivasal island has a good vegetation at present and the fringes of the island in
the intertidal region is has maily the mangrove associate, Pemphis and on the inside,
Prosophis, Palmyrah, Thespesia and other miscellaneous species are found. It is
found that Pemphis growth is very good in the intertidal region and it is a major
species which is protecting the island shore line from getting eroded. There are good
coral reefs about 10 meters from the Pullivasal Island. Natural regeneration of
mangrove is very good and the vegetation is also fairly good.

2.4.20. Krusadai Island

Known traditionally as a paradise for zoological collections, the fauna around this
island has been extensively depleted since many decades. Ptychodora flava, the
enteropneust worm and Spirula sp. (Cephalopoda) are unique representatives on this
island. There is a old Marine Biological laboratory with few other buildings and a
dilapidated old museum. There is good vegetation of Palmyra, Prosopis and other
natural species like Thespesia, Salvadora etc. There is good coral reef growth around
this island.

There is a new sand bar developed connecting Kundugal point which is 17 ha. in area.
There is colonization by ground vegetation and at present grazing by the livestock of
fishermen is seen on this sand bar. Planting of Salvadora and Thespesia and sowing
of Avicenia seeds will help in afforestation of this sand bar. Fencing the linking
portion of this sand bar to prevent livestock entry and planting native species will
stabilize this sand bar.

2.4.21. Shingle Island

This has an area of about 13 ha. and has a heavy deposition of coral debris built up
year after year. There is no vegetation skirting the periphery. Mangrove growth is
seen only in a small depression in the northern corner of the island. There were no
tree growth and good vegetation except Pemphis spp due to heavy anthropogenic
pressure since it is nearer to the shore. Afforestation has been taken up on this island
during 93-94. An artificial reef created by dumping of rubble to 1 m height has
resulted in trapping the sand and preventing it from getting washed over the live coral
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growth seen around this island. Thus natural coral regeneration has been ensured.
There are good coral reefs both of patchy and fringing type around this island.
Currently, due to plantation several trees dominated by thespesia are present here.
However, this island seems to be known for open vegetation mainly covered with
grasses. Plantation on this island should not be encouraged in future.

2.5. Threat assessment to Biodiversity of Gulf of Mannar National
Park and Biosphere Reserve

2.5.1. Fishing
Unscientific and uncontrolled fishing and fisheries related activities are the major
threats to the Biodiversity of the Gulf of Mannar Marine National Park.

2.5.2. Poaching of Dugongs, dolphins and Turtles

Killing of dugongs and dolphins (both these are locally called as “Avolia” and
“Kadalpandir”) and turtles for sale for meat has reduced currently, owing to the
implementation of the wildlife (protection) Act 1972 and the publicity given about the
protection accorded to these mammals in the Act. However stray incidents of
poaching and of incidental catches of these by the fishermen are known to still occur.

2.5.3. Coral mining

Due to strict vigilance coral mining in the National Park and Biosphere Reserve has
almost stopped, however, southern group of National Park is still used for small scale
illegal coral mining by the coastal villagers from Vellapatti, Tharavaikulam and D
Savariyarpuram.

2.5.4. Pollution and other hazards

The multitude of mechanized vessels operating in the area leads to pollution of the sea
waters by the diesel and oil used by these vessels. Some times explosives are also
used by the fishermen, which also causes lot of damage.

The thermal pollution caused by the thermal power station at Tuticorin and the
possible effluents from the atomic power at Koodankulam also need to be studied and
monitored. Adverse impact of industrial effluents from the various industries located
at Tuticorin and along the coastal area also threatening the biodiversity of this region.

The combined effect of so many habitat disruptive and destructive factors operating
on the marine ecosystem has progressively diminished the value of the entire
ecosystem from various angles.

2.5.5. Sethusamudram Canal Project

The islands are built of a calcareous frame work of dead corals and coral reefs. The
coral formations have taken place in the Gulf of Mannar due to the shelter provided
on three sides by the Pamban, Srilankan and the Indian coast line. The
Sethusamudram canal project across the Pamban may result in change of current
patterns and a reversal of all marine factors which may drastically alter the dynamics
of the ecosystem. Some of the islands may also be extensively obliterated by the
dredging operations and alignment of the Sethusamudram canal. Though, the EIA
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study on this project by NEERI predicted that there will not be any damage to the
National Park and its biodiversity, it would be better that the Biosphere Authority
should be prepared to tackle any kind of disaster caused due to this project, especially
unfortunate accidents involving spill of hazardous chemical or oil from vessels using
this canal, which may totally damage the ecosystem of the National Park.

2.5.6. Tourism Development on the islands

The department of tourism time and again propose to develop tourism on the islands
of the Gulf of Mannar. Any tourism developmental activity on the islands by way of
construction of lodges, restaurants, development of water sports etc will effect
prevailing ecological balance. Hence, this management plan is not recommending any
tourism activities in National Park but tourism zone has been identified outside the
National Park (see chapter on tourism).The major ecosystems around these islands are
now mostly recovering and any development process here would impede the natural
recovery of these ecosystems, hence it is suggested that a few more years be given
before considering opening up the islands to tourism, preferably in the next
management plan.

2.5.7. Global warming

It is widely accepted that due to global warming the sea level is increasing world
wide, therefore, the coral reef ecosystem are suspected to be under severe threat due
to global warming and climate changes. In the Gulf of Mannar region, two islands are
already been submerged and one of the reason for their submergence might be due to
climate change and global warming.

2.5.8. Other possible threats to the Biosphere Reserve in future

Sand mining along the coasts

Hydro-carbon Exploration

Activities of Ports

Mineral extraction from sea bed

Human migration and demographic changes in the local community.
SEZ if any

SN
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Chapter 3
Proclamation of the Gulf of Mannar

Marine National Park, Biosphere
Reserve and Conservation History

3.1 Establishment of the Gulf of Marine Marine National Park

It was the Government of India by their letter No. K. 11011/39/76 FYR (WL) dated
23 November 1976, proposed that the Gulf of Mannar area in the Tamil Nadu coast to
be considered for the establishment of India’s first Marine National Park. The rational
was based on the fact that the Gulf of Mannar, off the coast of Tamil Nadu, where
there are 21 islands mostly of coral origin are very significant from the Zoological
point of view. This area is the last refuge of any significance off the Indian coast
where the most endangered mammal, Dugong (Dugong dugon) occurs. The area also
contains the rare and unique Balaoglossus which is a link between invertebrates and
vertebrates. The area is also very richly endowed with unique coral formations,
marine shells, molluscs and tropical fish associated with coral islands. The playful
Dolphins are also seen in this area. Through creation of India’s first marine National
Park, all these can be protected from irretrievable destruction.

Government of Tamil Nadu vide G.O. Ms. No. 226 Forest and Fisheries, Department
dated 3 March 1980 notified the intention of setting up of the Marine National Park in
Gulf of Mannar for the protection of Wildlife and its environment. Subsequently vide
G.O. Ms. No. 962, Forests and Fisheries Department dated: 10.09.1986 renotification
on the intention to declare the Marine National Park in Gulf of Mannar area in Tamil
Nadu for the purpose of protecting Wildlife there in and its environments, including
3.5 fathom depth of sea on the Bay side and 5 fathom depth on the seaward side was
issued.

Since all the islands except Nallathanni island and Hare island were poramboke lands,
the Hare island which belonged to Mandapam Marakayar was purchased by the State
Government of a cost of Rs.29,88,216/-, and Nallathani island from Lottampsa for
Rs.9,03,138/-. All these 21 islands were than notified as reserve lands under Sec.26 of
the Tamil Nadu Forest Act and were proposed to be notified as reserve forests. The
intention to notify these islands and the sea around the islands upto 3.5 to 5 fathom
depth, as a National park under the provisions of the Wildllife Protection Act 1972
have also been published in the Gazette Notification of Tamil Nadu Government.
Draft notification of the islands under Section of the Tamil Nadu Forest Act 1882 has
been sent and is under scrutiny. The Forest settlement officer Sivaganga is taking
further action under sections 19 to 25 of the Wildlife Protection Act 1972 to constitute
these islands and the area around them as a National Park. Actions area being pursued
by him/her on this mater.

Establishement of Gulf Mannar Biosphere Reserve
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After the concurrence of the Tamil Nadu Governemnt (Telex message NO.75612 /
FRV / 88 -3, dated the 24™ January 1989) to the proposal of the Government of India
for setting of a Marine Biosphere Reserve in Tamil Nadu, the Government of India
vide their Notification No. No. 1/6/80-Mannar, dated 4™ April 1989, declared the
Indian part of the Gulf of Mannar region covering an area of 10500 sq. km as the Gulf
of Mannar Biosphere Reserve (GOMBR). It also suggested that the Tamil Nadu
Government for preparation of detailied maps of the Biosphere Reserve and to initiate
management of the BR as per the Government of India Guidelines. However, there
have been no management plan for the GOMBR though the management of the BR
was under the direction of the CWLW, TN and implemented by the Wildlife Warden
under the supervision of the Southern Regional Wildlife circle at Madurai and later
under the supervison of Conservator of Forests, Virudhanagar circle designated as the
Director, GOMBR.

Since the GOMBR surrounding the Marine National Park is the area where the local
communities are dependent for their livelihood, the Tamil Nadu Government
established the Gulf of Mannar Biosphere Reserve Trust (GOMBRT) under the Tamil
Nadu Society Registration Act, 1975 vide TN G.O. Ms. No. 263, E&F-FR (V), dated
18.12.2000 as a Special Purposed Vehicle to coordinate and ensure effective inter
sectoral coordination and facilitate mainstreaming of biodiversity conservation issues
into the productive sector and policy development. Government of Tamil Nadu sought
support and assistance of the GEF-UNDP through a project ‘Conservation and
sustainable use of the Gulf of Mannar BR coastal biodiversity’. The GEF-UNDP
approved this seven year project in the year 2002 at the cost of Rupees 140 crores, of
which, the GEF-UNDP contribution was tune of Rupees 40 crores and co-funding
from the Government of Tamil Nadu, Government of India and others to the tune of
Rupees 100 crores.

Therefore, in addition to the Wildlife Warden, GOMMNP and the Director, GOMBR,
the Director, Gulf of Mannar Biosphere Reserve Trust are jointly responsible for
protection, management and development of the GOMBR.

While the Gulf of Mannar Marine National Park is managed under the provision of
the Wildlife (Protection) Act, 1972, the Indian Forest Act, 1927, Forest
(Conservation) Act, 1980, Environmental (Protection) Act, 1986, National Forest
Policy, 1988, Coastal Zone Regulation Act, 1992 and Coastal Zone Management
Plans of the Tamil Nadu State Government are some of the legal instruments which
are supportive and are applicable for protection and management of both the Gulf of
Mannar Marine National Park and Biosphere Reserve.
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Notification of Gulf of Mannar National park
(G.0.Ms.No. 962, Forests and Fisheries, 10™ September 1986)

No.ll (2) FRFI/473/87 — Whereas it appears to the government of Tamilnadu that the
area , the limits of which are more fully described in the schedule below, by reasons
of its ecological , faunal, floral and Zoological association and importance needs to
be constituted as a National park for the purpose of protecting Wildlife there in and
its environment.

Now, therefore, in exercise of the powers conferred by sub-section (1) of
section 35 of the Wild life (Protection) Act, 1972( Central Act 53 of 1972) the
Government of Tamilnadu hereby declares his intention to constitute the said area as
a National Park.

SCHEDULE

1. Islands, in the Gulf of Mannar, off the cast of Tirunellveli district, in the East,
Known by the names specified in column (1) of the Table below and within the
limits specified in the corresponding entries in columns (2) — (6) there of and
he area limited within the boundaries formed by the Latitudes and Longitudes
indicated to the points marked in he diagram.

2. Islands, in the Gulf of Mannar, off he coast of Ramanathapuram district, in the
South known by the names specified in column (1) of the Table below and with
in the limits specified in the corresponding entries in columns(2)-(6) thereof
and the area limited within the boundaries formed by the latitude and
Longitude indicated the points marked in the diagram.

Name of the Areain Circum- Distance ) i
island Ha. ference from main Latitude Longitude
(m) land (kms)
) 16 2015 6 km from | A 8%°49’N 78°11°30” E
Van tivu Tuticorin
_ 19.50 2160 7kmfrom | B8Y49'N 78°14°30” E
Kasuvar island Tuticorin
16.46 1610 15 km from | C 8%55’30" N | 78° 18’ 30" E
Karaichalli Tuticorin
island
0.95 614 15 km from | D 8°58°30" N | 78°15’45" E
Vilanguchalli Tuticorin
E8°57°N 78°15 45" E
Upputhani 29.94 2292 8 km from | A9°2’30” N 78°28’30" E
island Vember
puluvinichalli 6.12 1372 18 km from | B9°6°15” N 78°37° 20" E
island Vember
. 110.00 4700 2kmfrom | C9°7°15" N 78°34" 40" E
Nallathani
island Mundal ) )
D9°5°35" N | 78°27° 20" E
o 11.00 1605 9kmfrom |A9°7°30"N |78°41°40”"E
Anaipar island Kailakarai
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valimunai 6.72 1170 9kmfrom [B9°7°23"N [78°45°00”"E
island Kilakarai
(Palliarmunai
island)
_ 28.63 4840 8kmfrom |C9°9°20"N |[78°51°30"E
Appa island Kilakarai
100m*25m | --- Mid way D9°10° 00" N | 78°52° 30" E
Poovarasanpatti between
island Valimunai | E9°10° 00" N | 78°59’ 45" E
& Appa
Tailari island 75.15 8338 10 kmfrom |F9°13°20" N | 78°59’ 45" E
alfart islan Kailakarai
Valai island 10.15 1889 -do- G9°13°20" N | 78°52’ 45" E
10.20 1712 9kmfrom |HIJ9®13,25” |78°52’30"E
Kailakarai N
Mulli island 19°12° 20" N | 78°51’ 30" E
J9°9’ 15" N 78°40’ 20" E
Hare 129.04 11520 7kmfrom | A9°10°00”"N |[79°2’5"E
island(musal Mandapam
island) camp B9°10°00” N | 79°11° 10" E
25.90 2958 6kmfrom |[C9°13°5"N [79°10°5"E
Manoli island Mandapam
camp D913’ 18" N | 79°8°25” E
2.34 940 5kmfrom |E9°14°’3"N [79°6’ 10"E
. Manapam
Manoputti FO°14'5"N | 79°5' 7 E
island
G913’5"N | 79°2'5”E
16.58 2500 3kmfrom | AA9°11"40” |79°10° 45" E
Poomarichan Mandapam | N
island BB 9°13’ 25" | 79°15’ 00" E
N
29.95 5520 3kmfrom | C9°15°5"N | 79°15°00” E
Pullivasal island Mandapam
camp D9°15° 10" N | 79° 14°10”
65.80 5193 3kmfrom |E9°15° 00" N |79°13’ 25" E
Pamban
F9°15° 00" N | 79°13’10“E
Krusadai island G915’ 10" N | 79°12° 10" E
H9°15¢7"N |79°11’ 35" E
19°15° 00" N | 79°10’ 45" E
0 I 7 0 7 ”
Shingle island 12.69 1736 Akmfrom [J9%14°35"N |[79°10°5"E
Pamban
TOTAL 623.12Ha | 64684 m
Sector VI : Area between islands 15to 17 and 18 to 21

A-9° 13’357 N.Lat. 79°8’ 25” E. Long
B-9°14"00” NLat 79°9’35” E Long
C-9°15’5"NLlat 79°9’15” E. Long
D-9°14"15" NLat 79°8’ 10” E Long
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To,

No 1/6/80- Mannar
Government of India
Ministry of Environment & Forests

“PARYAVARAN BHAVAN”
CGO Complex, Phase - Il
Lodi Road , New Delhi,

New Delhi - 110 003.
Date: 4™ April, 1989

The Chief Secrtary,
Government of Tamilnadu,
S. Fort George,

Madras.

Sir,

SUB: ESTABLISHMENT OF GULF OF MANNAR BIOSOPHER
RESERVE

. The Government of India has identified potential sites fro preserving

biological diversiy with the following broad objectives :

Conservation of representative samples of ecosystem.

Provision of log — term conservation of genetic diversity in-situ
Promotion of basic and applied research work and its monitoring ; and
Dissemination of experience for education and training.

The Gulf of Mannar represents he unique marine ecosystem in the Indian part
of the Gulf situated between India and Sri lanka . In accordance with the
guidelines n the subject, a project document for setting up of Biosphere
Reserve in the Gulf of Mannar use prepared by Prof. K.Krishnamurthy, the
then Director, Centre for Advanced study in Marine Biology, Annamalai
University. This has bn considered in detail by the Government of Tamilnadu
and he Government of India.

In their telex message NO.75612 / FRV / 88 -3, dated the 24™ January 1989,
the Government of Tamilnadu have conveyed their acceptance of the proposal
for setting up of Biosphere Reserve in Gulf of Mannar area. It has, therefore,
been decided that the Gulf of Mannar Biosphere Reserve should formally be
deemed to have come into being with effect from 18" February, 1989.

The Indian part of the Gulf covers approximately an area of 10,500 sq.kms,
running southwards and parallel to the main land coastline to a distance of
about 170 nautical miles and lies between 78° 11’ and 79° 15" E longitudes
and 8° 49’ and 9° 15’ latitude. It has an are of 21 islands starting from the
north most Pamban island to Thoothukudi. The boundary and zonation in core
and buffer zones of the Biosphere Resrve are given at Annexure — | . The
details of the area to be earmarked for manipulation activities such as
aquaculture, etc., will be worked on by the project authorities.
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5. The following will be the important aspects of the Gulf of Mannar Biosphere
Reserve:

a. The core and the buffer areas and manipulation activities which may
be
permitted in the buffer zones will be submitted by the Government of
Tamilnadu.

b. The core zone of the Biosphere Reserve will be kept absolutely
undisturbed.

c. The constitution of the Biosphere Reserve by itself will not, in any
way, change the status of legal ownership of the land

d. There will be a Biosphere Reserve Management council with the
composition as shown in Annexure — 11

e. The Government of India will provide financial assistance for
approved items for expenditure included in the section and
Management plan to be prepared by the Government of Tamilnadu.
This may broadly be classified under the following heads:

Survey

Conservation

Protection

Ecorestoration

Education and awareness.

wn W W W W

f. here will be a Research Committee as per the composition shown in
Annexure — 111

g.  The subject of research and institution identified for the purpos are
shown | Annexure — IV

h. The Government of Tamilnadu will set up a local committee for

coordination of he activities of varies departments in the area covered
by the Biosphere Reserve.

(K. P. Geethakrishnan)
Secretary to the Government of India
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ANNEXURE | & 11

Management Council — Gulf Of Mannar Biosphere Reserve

*khkkkk

1. Secretary, Ministry of Environment and Forests. - Chairman
2. Joint Secretary(WL), \Ministry of Environment and Forests - Member
3. Joint Secretary/ FA, Ministry of Environment and Forests - Member
4. Representative of State Government of Tamil Nadu - Member
5. Director of Gulf of Mannar Biosphere Reserve - Member
6. Representative of Botanical Survey of India - Member
7. Director-in-charge of Biosphere Reserve Programme in

the Ministry of Environment and Forests - Member

Region 2 — This region comprises six islands between Keelakkarai and Mukkaiyur
viz., Upputhanni Tivu, Pullivunnichalli Tivu, Nallathanni Tivu, Anaipar
Tivu. Valimunai Tivu and Poovarasanpatti Tivu.

The Core Zone — The Core Zone of this region comprises three islands Nallathanni
Island, Pullivunnichalli Island and Anaipar Island.

The Buffer Zone — The immediate sea and the following two islands will constitute
the

Buffer zone:
a) Vallimunai Island
b) Poovarasanpatti Island

Region 3 — The main land coastline from Mukkaiyur to Tuticorin extends to about
120Km. This Region lies between Mukkaiyur and Tuticorin comprising
four islands, viz., Van Tivu, Kasuvar Tivu, Vilanguchalli Tivu and
Karaichalli Tivu.

The Core Zone — The pearl banks near and away from Tuticorin.

The Buffer Zone - the buffer zone will comprise the following four islands:
a) VanTivu
b) Kasuwar Tivu
c) Karaichalli Tivu
d) Vilanguchalli Tivu

Region 4 — This region lies between the Tuticorin and Kanyakumari and Extends to
about 110Kms.

The Core Zone — The area having pockets of pearl banks and chank beds will
constitute “Natural Core Zone”.

The Buffer Zone — The remaining will be buffer zone.
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ANNEXURE - |11

Composition of Research on Gulf of Mannar Biosphere Reserve

*khkkkk

. Prof.K.Krishnamurthy, Centre for Advanced Studies in

Marine Biology, Annamalai University. - Chairman
. Representative of Tamil Nadu Government - Member
. Representative of Pondicherry University - Member
. Representative of Madras University - Member
. Representative of Madurai Kamaraj University - Member
. Representative of the Regional Centre of the Central

Marine Fisheries Research Institute, Mandapam Camp. - Member
. Representative of Botanical Survey of India - Member
. Representative of Zoological Survey of India - Member
. Representative of the Ministry of Environment and Forests,

New Delhi. - Member
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ANNEXURE - IV

List Of Research Institutions and Priority areas Identified for Undertaking
Research in Gulf of Mannar Biosphere Reserve.

*khkkkk

1. Southern Circle Botanical Survey of India, Coimbatore. - Floral Inventory.
2. Southern Regional Station Zoological Survey of India. Madras- Faunal Inventory
3. Pondicherry University (Salim Ali Centre of Ecology) - Ecological Studies
4. Madras University/ Madurai Kamaraj University/ Annamalai
University - Marine Biology
5. National Institute of Oceanography, Goa - Mangroves and Coral
6. Regional Center of the Central Marine Fisheries Research
Institute, Mandapam - Fisheries and Corals
7. Bharathidasan University - Sea grass
8. Center for Brackish Water Aquaculture, Madras - Fisheries
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3.2. History of conservation and Management of Gulf of Mannar
Marine National Park and Biosphere Reserve

3.2.1. Gulf of Mannar National Park

For a long time, the entire region was under the control of the Tamil Nadu state
Revenue and Fisheries Departments. It was only after declaration of the Marine
National Park in September 1986, the Forest Department took over the management
of the islands of Gulf of Mannar in November 1989. From 1990 — 1991 onwards,
Annual Management Action Plans were formulated by the Forest Department and
activities in the Gulf of Mannar Marine National Park had been regulated.

The first Management plan for the Gulf of Mannar Marine National Park for the
period of 1993-94 to 1997-98, was prepared by Thiru K. S. Neelakantan (TN Forest
Department, 1994). The Plan proposed a detailed study on all possible aspects of the
entire coastal and marine ecosystems, including socio-economic status of the
dependent fisher-folk. After 1998, there has been no management plans, for the
Marine National Park and management activities have been carried out as per the
Annual Plan of Operation prepared by the Wildlife Warden of the National Park from
1999 to 2007.

3.2.2. Gulf of Mannar Biosphere Reserve

After the concurrence of the Tamil Nadu Governemnt (Telex message NO.75612 /
FRV / 88 -3, dated the 24™ January 1989) to the proposal of the Government of India
for setting of a Marine Biosphere Reserve in Tamil Nadu, the Government of India
vide their Notification No. No. 1/6/80-Mannar, dated 4™ April 1989, declared the
Indian part of the Gulf of Mannar region covering an area of 10500 sg. km as the Gulf
of Mannar Biosphere Reserve (GOMBR). Suggesting the Tamil Nadu Government
for preparation of detailied maps of the Biosphere Reserve and to initiate management
of the BR as per the Government of India Guidelines. However, there have been no
management plan for the GOMBR though the management of the BR was under the
direction of the CWLW, TN and implemented by the Wildlife Warden under the
supervision of the Southern Regional Wildlife circle at Madurai and later under the
supervison of Conservator of Forests, Virudhanagar circle designated as the Director,
GOMBR.

The Tamil Nadu Government also established the Gulf of Mannar Biosphere Reserve
Trust in the year 2000 to coordinate and synergize involvement of other sectoral
agencies with the Tamil Nadu Forest Department in activities related to sustainable
coastal and marine biodiversity conservation through rational utilization and
management in the Biosphere Reserve through community participation. Since the
establishment of the GOMBRT, activities in the BR have been managed through
Annual Plan of Operation prepared by the Trust. After the approval of a GEF-UNDP
sponsored project in year 2002, the GOMBRT, all activities in the BR have been
carried out by the Trust under the supervison and approval of its ‘Board of Trustee’
chaired by the Chief Secretary, Government of Tamil Nadu.

The ten year composite integrated management plan for the period 2007-2016 for the
Gulf of Mannar Marine National Park and Gulf of Mannar Biosphere Reserve has
been developed in the year 2007 by the Wildlife Institute of India facilitated by the
GOMBRT and the first Management Plan for a Marine Biosphere Reserve in India.
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3.4. Geographic scope of the current Integrated Management Plan
and zonations

The geographic scope of the Management Plan encompasses the proposed Gulf of
Mannar Biosphere Reserve (GOMBR) and the Marine National Park as the core area
within the GOMBR. The GOMBR also encompasses a terrestrial area up to 10 km
from the coast line from Dhanuskodi Island on the north-east (Ramanathapuram
District) to Cape Comorin in South (Kanyakumari District) covering all along the four
coastal districts of Ramanathapuram, Tuticorin, Tirunelveli and Kanyakumari.

Selective control of activities at different zones is proposed in the plan, including both
strict protection and various levels of use.

3.4.1. The Core zone (Gulf of Mannar Marine National Park)

Core conservation areas (sites of high diversity, critical habitats of threatened species,
and special research areas) in which disturbing/destructive uses are strictly prohibited.
This zone can also protect breeding populations of fishes and other organisms for the
natural replenishment of neighboring fishing areas such as buffer zone where resource
utilization is allowed.

All the 19 islands and 2 submerged island and the sea portions surrounding the islands
up to 6.405m (3.5 fathoms) on the bayside and 9.5m (5 fathoms) depth toward the
seaward side, which is the National Park area is the Core Zone and the rest of the area
of the seascape i.e. up to 20 m depth and the coastal terrestrial areas (10 km from the
high tide mark to landward side) will be the Biosphere Reserve and forms the buffer
zone for the Marine National Park.

It is observed that by an hindsight, the boundary of the Tuticorin cluster of islands
based on quadrates mentioned in the National Park Notification has omitted
Karaichalli Island, which has been included into the Marine National Park,
accordingly the boundary line was redrawn. Partitioning of the Marine National Park
into five clusters of core zones provides options for planning navigation routes, better
policing and protection and opportunities for sustainable migration and harvest of
resources from the core to the buffer. The total area of the Marine National Park
constitutes about 10% of the northern half of the Biosphere Reserve and may only be
4% of the total Biosphere Reserve as a undisturbed, closed and no take area.

Except research, monitoring and restoration of biodiversity, no other activities is
proposed to be permitted in the core zone. The strict protection given to the core zone
will result in spillover and migration of the faunal wealth to the buffer zone and will
be available and can be harvested in sustainable manner by people who directly
depend on these resources for their livelihood especially those who live in the buffer
zone. It will also help in the economic development and a source of revenue to these
coastal districts.

Core zone at present have a good representation of the various marine ecosystems
component and are fairly in good condition which need to be strictly protected
without major management activities. Research and monitoring, habitat restoration
(mangrove restoration, coral reef restoration, seagrass beds restoration, stock
enhancement of critically endangered species such as sea horse, holothurians etc.,
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removal of invasive species) and protection are the only three activities proposed to
be taken up inside the National Park. Plantation of exotic species is to be strictly
prohibited on the islands and removal of these exotic species is also prescribed with
proper planning.

3.4.2. The Buffer zone - Gulf of Mannar Biosphere Reserve (The
Utilisation/Manipulation/Experimental zone)

This zone is proposed to be permitted for local people’s use such as fishing and
fisheries related activities. The seascape surroundings the islands beyond the limits of
the National Park will form the buffer zone i.e. up to 20 m depth in seascape around
the National Park and the coastal areas (10 km from the high tide mark to landward
side) will form the buffer zone of the Biosphere Reserve. As per the Notification of
the Gulf of Mannar Biosphere Reserve the total area of the Reserve is reported to be
10500 sg. km which extend from Dhanuskodi Island to Cape Comorin. However,
based on the 20 m depth south-eastern boundary of the Biosphere Reserve the actual
size of the Reserve need to be calculated after the Chief Naval Hydrographer provides
a detailed map up to 20m depth.

Activities in this zone suggested are:

1. Eco-developmental activities
Tourism
Permitted eco-compatible fishing
Maritime navigation
Avrtisanal fisheries
Sea weed collection
Shell collection using traditional methods
Restoration of habitats/species
Mariculture using native species

© © N oA~ WD

3.4.3. Eco-developmental Zone (Terrestrial)

Ten kilometer stretch of coastal land starting from the sea shore all along the
Biosphere Reserve are identified as the Eco-developmental (terrestrial) zone. This
zone is also to be utilised for multiple use as like the Uilization zone.

3.4.4. Restoration zone

Restoration zone— enable damaged areas to be set aside to recover. Both core zone
and buffer zone can be used for restoration of habitat/species. All the islands are
infested with invasive species. These islands need to be restored to their original state
by eradicating invasive species from these islands. Northern group of islands such as
Mandapam and Kilakarai groups are proposed to be used for restortation of mangrove
habitat during this Management Plan period. Degraded coral reefs in the Southern
group of islands need to be restored. Detailed prescriptions are available in the
concerned chapters.

3.4.5. Tourism zone

Tourism zone is proposed to be used for various recreational activities (bird watching
snorkeling, coral watching etc) to increase the enjoyment and safety of the each
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pursuit. Eco-tourism is proposed to be allowed in the Biosphere Reserve. As a part of
the value addition to the Eco-tourism in the Gulf of Mannar Biosphere Reserve,
around 50 km stretches of land areas around the Biosphere Reserve has also been
identified and proposed as ‘Tourism Zone for Value Addition’ with community
participation. All the tourist centers in this area have been assessed and included as
potential tourism resources in the Eco-tourism sub plan in this Management Plan.
The range of activities that can be permitted or not in each one have been given in
Table 3.1.
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Table 3.1. Important permissible activities in various zones of the Gulf of Mannar Biosphere Reserve and National Park
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3.4.5. Delineation of boundaries

Notification of Gulf of Mannar National Park and Gulf of Mannar Biosphere Reserve
need to be reviewed from time to time with respect to sensitivity of the eco-zones and
their response to management. It has been proposed in the Management Plan to
identify and include EIVs (Entities of Irreversible Value) within the Biosphere
Reserve as per the new guidelines of the Ministry of Environment and Forests,
Government of India under its programme of Regulatory Regimes in Biosphere
Reserve. These EIVs will then be protected as equivalent to core zones.

The boundary demarcation of the Biosphere Reserve, especially the seascape side
needs to be reviewed at five years intervals as the bathymetry of the sea tends to
change. The boundaries of the National Park and of the different zones will have to be
suitably demarcated with different colour buoys or markers so as to be easily visible
to the users of the coastal waters as per the Notification. Coloured buoys in every 250
m to 500 m distance for the National Park boundary and buoys with automatic
illumination system to alert the vessels along the boundary of Biosphere Reserve
needs to be installed in every five kilometer may be considered. Registered fishermen
who use trawlers and are not supposed to fish inside the Biosphere Reserve need to be
assisted by the Government to install required equipments such as GPS etc to receive
the alarm signal if they approach the Biosphere Reserve boundary.
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Table 3.2. Activity schedule
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Chapter 4

Management Plan for the Marine
National Park - the Core Zone of the
Gulf of Mannar Biosphere Reserve

4.1. Geographic scope of the Gulf of Mannar Marine National Park

All the 21 islands including 2 submerged in the Gulf of Mannar along the
Ramanathapuram and Tuticorin Districts and the sea portions surrounding the islands
up to 6.405m (3.5 fathoms) on the bayside and 9.5m (5 fathoms) depth toward the
seaward side, is the National Park area and the Core Zone (Map 1). The surrounding
seascape i.e. up to 20 m depth and the coastal terrestrial areas upto 10 km from the
high tide mark to the landward side is the buffer zone for the Marine National Park.

It is observed that by an hindsight, the boundary of the Tuticorin cluster of islands
based on quadrates mentioned in the National Park Notification has omitted
Karaichalli Island. After inclusion of the Island and surroundings seascape upto 3.5
fathom depth into the Marine National Park, the total area of the GOMNP comes to
502 sg. km. Partitioning of the Marine National Park into five clusters of core zones
provides options for planning navigation routes, better policing and protection and
opportunities for sustainable migration from the core to the buffer and harvest of
resources. The 502 sq. km area of the Marine National Park constitutes about 10% of
the northern half of the Biosphere Reserve and may only be 4% of the total Biosphere
Reserve as a undisturbed, closed and no take area.

4.2. Protection measures

Except research, monitoring of biodiversity and restoration, no other activities is
proposed to be permitted in the core zone. The strict protection given to the core zone
will result in spillover and migration of the faunal wealth to the buffer zone and will
be available and can be harvested in a sustainable manner by the people who are
directly depend on these resources for their livelihood, especially those who live in
the terrestrial buffer zone. It will also help in the economic development and a source
of revenue to these coastal districts.

Core zone area at present has a good representation of the various marine ecosystems
components and are fairly in good condition which need to be strictly protected
without major management interventions. Research and monitoring, habitat
restoration (mangrove, coral reef, seagrass beds and stock enhancement of critically
endangered species such as sea horse, holothurians etc., removal of invasive species)
and protection are the only three activities proposed to be taken up within the
National Park. Plantation of exotic species is to be strictly prohibited on the islands
and removal of these exotic species with proper planning is also prescribed.
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The core zone of the Biosphere Reserve i.e. the Marine National Park and its
biodiversity need to be protected strictly from any kind of anthropogenic activities
except the activities related to habitat and species restoration and research and
monitoring. Therefore, it is important to strengthen the protection force of the
Biosphere Authority by having Forest Watchers Headquarters in each island, which is
in addition to the existing protection force. Minimum of two forest watchers should
be posted in each of the island with a motorboat and communication systems. People
who are posted on the island needs to be given special incentives and their stay on the
islands should not harm the biodiversity at any level. Minimum accommodation
facilities (eco friendly protection huts) may be created in each larger island.
Responsibilities of the proposed protection force under the control of the Wildlife
Warden need to be extended to other zones of the Biosphere Reserve too. Any
violation of the Indian Wildlife Protection Act, 1972 and the Management Plan of
GOMBR, any where in the Biosphere Reserve should not be allowed. This should be
the responsibilities of the protection force under the Wildlife Warden of the National
Park and also by the other staff of the Biosphere Authority
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Table 4.1. Existing head quarters and stations of the protection personnel of Gulf of Mannar Marine National Park division

Sl. Name of Division/ | Head quarters of Forester’s head Forest Guard’s head Forest Watchers Mali head quarters
No. Range Division / Range guarters guarters head quarters
I. Sanctioned
1. Wild Life Warden Ramanathapuram - - - -
2. Forest Ranger, Ramanathapuram 1. Ramanathapuram 1. Ramanathapuram - 1. Ramanathapuram *
Ramanathapuram 2. Thondi 2. Thondi
3. Uppar *
3. Forest Ranger, Kilakarai 1. Kilakarai 1. Kilakarai 1. Earwadi -
Kilakarai 2. Earwadi
3. Periyapattinam
4. Forest Ranger, Mandapam 1. Mandapam 1. Mandapam 1. Mandapam -
Mandapam 2. Rameswaram * 2. Rameswaram
3. Utchipuli
5. Forest Ranger, Tuticorin 1. Tuticorin * 1. Tuticorin - -
Tuticorin 2. Vembar 2. Tuticorin
3. Vembar *
Total 4 7 12 2 1
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Table 4.2. Existing network of wireless communication in Gulf of Mannar Marine National Park division, Ramanathapuram

Stock particulars Particulars of distribution

Base set Mobile Walkie talkie Base set Mobile Walkie talkie

11 Nos 9 Nos 25 Nos Wild Life Warden Office — 1 No WardenJeep - 1No Warden Office -1 No
Mandapam Range Office - 1 No 4 Range Jeeps - 4 Nos Ramnad Range - 3 Nos
Tuticorin Range Office - 2 Nos CF Office - 1No Mandapam Range - 5 Nos
Kilakarai Range Office - 2 Nos Stock at Office - 3 Nos * Tuticorin Range - 6 Nos
Stock at Office - 5Nos * Kilakarai Range - 5Nos

Stock at Office - 5Nos *

* To be distributed to field staff and division office.
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Table 4.3. Details of existing patrolling vehicles, boats and other infrastructure in Gulf of
Mannar Marine National Park division, Ramanathapuram
Description Nos
| Boats
Wooden boat i) At Tuticorin - 32” length 1
ii) At Rameswaran - 32” length 1
I1. Out board motor fiber boats
OBM Fiber boat i) At Tuticorin 1
ii) At Kilakarai 1
iii) At Mandapam 1
I11. Jeeps
i) Wild Life Warden, Ramanathapuram 1
ii) Assistant Conservator of Forests, Ramanathapuram 1
iii) For Kilakarai Range Officer 1
iv) For Mandapam Range Officer 1
v) For Ramanathapuram Range Officer 1
vi) For Tuticorin Range Officer 1

4.2.1 Prescriptions

Vi.

The Gulf of Mannar Marine National Park is governed by the Wildlife
(Protection) Act, 1972, therefore, no resource exploitation and trade related
activities other than protection, eco-restoration, research and monitoring have
been prescribed. Creation of post of Assistant Conservator of Forests for
protection and restoration activities is proposed at Tuticorin and a new Range at
Vembar for Vembar group of islands is proposed. Appropriate infrastructure
facilities for each protection staff need to be established at the proposed head
quarters and other stations mentioned in the Table 4.4.

In addition to the existing patrolling vehicle and vessels (Table 4.3), it is
proposed to procure two faster and bigger sea going vessels with
communication systems, arms and first aid kits for patrolling as well as for
rescue operation. Budget allotment for these boats should also include the
operational and maintenance cost. One boat for Mandapam and Keelakarai
groups and another one for Vembar and Tuticorin groups of islands and
adjoining Biosphere Reserve areas as proposed.

In addition to the above, each of the Range must have a patrolling vehicle as
well as smaller vessel (speed boat).

Existing wireless communication facilities are adequate to meet the suggested
enhancement of protection network, however, it is proposed to expand the
communication/patrolling efficiency by providing minimal infrastructure in
each island (such as patrolling hut) for the island watchers. Each of the Island
Protection unit should be provided with a small motor boat, walkie talky
equipment, spot light, life jacket, camping gear etc.

It is proposed that such protection staff in islands be chosen from amongst the
fishermen community who may have lost their fisheries related livelihood
because of the establishment of the Marine National Park

Two more Range Forest Officers are proposed for patrolling and protection in
the Biosphere Reserve areas and therefore, one RFO each is prescribed with two
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Vii.

viil.

Eco-development Officers. These Range Officers will collect intelligence
information from the terrestrial part of the buffer zone and fish landing centers
etc. in addition to their other works.

Creation of a “Anti-poaching squad proposed as ‘Pilot Marine Patrolling and
Policing Unit’ consisting of Ex-Indian Navy and Coast Guard Personels at the
top and middle level and local fishermen at lower level be considered with a
special focus for marine habitat and biodiversity protection. This will ensure
presence of people with enough marine habitat experience in field. This Unit is
proposed to serve under the Wildlife Warden of the Marine National Park.
Maintanance of data base on offenders
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Table 4.4. Suggested head quarters and stations of the protection personnel of Gulf of Mannar Marine National Park

Sl Name of Division / Range Head quarters of Forester’s head Forest Guard’s head Forest Watcher Mali head quarters
No. Division / Range quarters quarters head quarters
1. | Wild Life Warden Ramanathapuram - - - -
2 | ACF (Protection & Ramanathapuram
restoration)
3 | ACF (Protection & Tuticorin
restoration)
4 | Forest Ranger, Ramanathapuram 3. Ramanathapuram 4. Ramanathapuram - 2. Ramanathapuram
Ramanathapuram (HQ) 4. Thondi 5. Thondi
6. Uppar
5 | Forest Ranger, Kilakarai Kilakarai 2. Kilakarai 4. Kilakarai 2. Earwadi -
5. Earwadi 3. Sethukarain
6. Periyapattinam
6. | Forest Ranger, Mandapam Mandapam 3. Mandapam 4. Mandapam 2. Mandapam -
4. Rameswaram 5. Rameswaram
6. Utchipuli
7 | Forest Ranger, Tuticorin Tuticorin 3. Tuticorin 4. Tuticorin - -
5. Tuticorin
6. Vembar
8 Forest Rangers, Vembar 1. Vembar
2. Sayalkudi
9 Two in each
island
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Table 4.5. Activities schedule

Major action

Activitiy

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Protection
Measures

Recruitment of vacant and proposed staff to
enhance the protection measures

Creation of Vembar Range with adequate
infrastructure

Procurement of big sea going vessels and
patrolling boats

Establishment of small patrolling hut in islands
with patrolling boat and communication system

Creation of a Anti-poaching Unit consisting of
Ex-Indian Navy and Coast Guard Personals at the
top and middle level and local fishermen at lower
level

<] 21 <21 <2

<] 21 <21 <2

Protection to Biodiversity and its environment
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Budget (Figures are Lakhs)

Chapters/
section
No.

Activity

Year

Year
I

Year
i

Year
v

Year

Year
VI

Year
VIl

Year
VIl

Year
IX

Year

Budget
(Rs.Lakhs

NATIONAL PARK

1

Administration. Protection & Infrastructure development

Recruitment of proposed staff to enhance the
protection measures (1 ACF, 4 Foresters, 6
Forest Guards)

30

30

30

33

33

33

36

36

36

39

336

Establishment of new Range at Vembar for
Vembar group of islands, recruitment of two
newly proposed RFOs and recurring cost

30

11

12

135

14.5

16

17.5

20

21

22

177.5

Establishment of necessary infrastructure
such as office, staff quarter etc for ACFs

20

1.2

14

1.6

1.8

2.0

2.2

24

24

36.

Delineation of boundary of NP

60

60

164

Procurement two faster and bigger sea going
vessels with communication systems, arms
and first aid kits for patrolling as well as for
rescue operation

200

20

20

470

Replacement of old boats

10

35

5.5

5.5

72

Procurement of patrolling vehicles as well as
smaller vessels (speed boat) to each Range

50

10

10

11

12

13

142

Creation of a Patrolling Hut at each island in
first two years and then maintenance cost

50

50

152

Field equipments at Patrolling Huts
including a small motor boat, walkie talky,
binocular, GPS, spot light, life jacket,
camping gear etc

10

10

25
(New
unit)

60.5

Creation of a ‘Anti-poaching Squad
proposed as Pilot Marine Patrolling and
Policing Unit’ consisting of Ex-Indian Navy
and Coast Guard Personnel on outsource
basis, including maintenance of data base on
offenders

5.5

6.5

7.5

8.5

67
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4.3. Restoration Measures

4.3.1. Coral reefs of the Gulf of Mannar

4.3.1.1. Historical review of coral studies in the Gulf of Mannar

The earliest know scientific study in the gulf of Mannar was on the infamous pearl
banks of the Tirinelveli coast in 1864, by the British .The scleretarian fauna of Gulf of
Mannar was recorded as early as in 1888 by Fotte around Rameshwaram island
(Foote, 1888). Brook (1893) recognized 8 species of Acropora in Rameshwaram out
of which 3 were new. Alcock (1893) published an account of some hermatypic corals
around India, Thurston (1894) described the fauna of Gulf of Mannar.Bernard in 1897
mentioned the occurrence of Montipora divaricuta(now M. ramose.) and M. foliosa at
rameshwaram. Gravely(1927) recorded the scleretarian fauna of Kurusodai island®.
Matthai (1928)has reported the occurrence of Symphilla recta, S. radians and
Platygyra lamellina around Mandapam (Venketaraman.K., ) . Sewell (1935)
described the reefs of the Indian waters There is a long gap of around 30 years before
which coral reef studies in the Gulf of Mannar were revived in late 60’s by
C.G.S.Pillai who was the first Indian worker on coral reefs, but apart from studies on
taxonomy and general structure of the reefs around the islands, no work on their status
had been done. The first status report on the Gulf of Mannar region was carried out by
ZSl in 1998 (Venketaraman.2000).Currently there are 5 organizations which are
actively carrying out work on coral reef studies and monitoring in the GoM they are
ZSl, MKU, SDMRI, CMFRI, SAC and Anna University.

2. Diversity of corals in the Gulf of Mannar based on historical studies

Pillai (1972) recorded 117 species belonging to 32 genera of corals in the Palk bay
and Gulf of Mannar and in 1983 recorded 94 species of 37genera in the Gulf of
Mannar and Palk bay region (Pillai 1983,Kumaraguru et al 2006), and in 1986
recorded 92 species of 36 genera of hard corals. In the 1986 paper many problems of
synonyms have been solved that have resulted in the vast reduction of species
recognized by earlier works by many authours (Pillai 1986,Kumaraguru et al 2006)
Patterson et al (2005a) reported 10 species of hard coral off the coast of Tuticorin new
to the Gulf of Mannar region, bringing the total to about 104 species. The dominant
genera of GoM are Acropora , Montipora and Poccilopora among the ramose forms,
Porites , Favia , Favites , Goniastrea , Platygyra rarely represent massive forms,
Cyphastrea and Leptastrea were very common on all reef habitats .Foliaceaous
corals such as Echinopora lamellose and Monitipora foliosa are scarce due to siltation
and quarrying (Venketaraman.2000).

3. Assessment of area and extent of reefs around the islands of Gulf of Mannar

The reefs of the Gulf of Mannar are mainly of fringing and patchy type thriving in
very shallow waters (20cm-5m) encircling around most of the 21 group of islands
(Usha.et al., 2001; Paterson et al 2005 a)). These 21 islands are divided into 4 groups
based on their proximity to the mainland area. These four groups are Mandapam.
Keelakarai, Vembar and Tuticorin groups. The Mandapam group consist of 7 islands
(Shingle, Kurusodai, Pullivasal, Poomarichan, Manoli, Manoliputi and Musal) the
kellakarai group has 7 (Mulli, Valai, Talairi, Appa, Poorvasanpatti, Vallimunai and
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Aniapar) the Vembar group has 3 islands (Nallaithani, Pullivinichalli and Upputhani)
and Tuticorin has 4 (Karachalli, Vilanguchalli, Kasuwar and Van). These islands start
from the south before Tuticorin and run parallel to the shore and turns towards north
till Vembar and then towards the east side ending in Rameshwaram.

3.1 Tuticorin group of islands

1. Van Island. Its area is 16.0 ha and circumference is 2015m .it is 6km form
Tuticorin. This island is covered with sparse vegetation of low bushes mostly grass
and xerophytes plants. Fringing reefs are present on the eastern side of the island at a
distance of 500m ( Venketeraman et al 2002). 15species of hard corals were recorded
in a survey by DOD in 2001(Usha et al 2001).

2. Kasuwar Island. Its area is 19.50 ha and circumference is 2160 m. Recently this
island eroded and the area becomes only 15ha only. It is 7km form Tuticorin. This
Island is having small sand mounds and bushes here and there. The whole island is
covered by xerophytic vegetation. Coral reefs are found at the southwest corner of the
island at a distance of 500( Venketeraman et al 2002). 14species of hard corals were
recorded in a survey by DOD in 2001 (Usha et al 2001)

3. Vilanguchalli Island. Its area is 0.95 ha an circumference is 614m. it is 15km form
Tuticorin, this island is submerged under water now, there are isolated patches of thin
reef of corals along south-eastern side of the island( Venketeraman et al 2002). 8
species of hard corals were recorded in a survey by DOD in 2001 (Usha et al 2001)

4. Karaichalli Island. Its area is 16.46 ha and circumference is 2160m. Recently some
portion of the island is eroded and the area is becomes 12.70 ha. It is 15 km form
Tuticorin, it is a sandy island thickly set with tall bushes in the center and the western
side. The whole island is covered with grasses and small plants at a distance of 500m
to 1km from the shore ( Venketeraman et al 2002). 25species of hard corals were
recorded in a survey by DOD in 2001 (Usha et al 2001)

3.2 Vembar group of islands

5. Upputhani Island. Its area is 29.94 ha and its circumference is 2292m. it is 8 km
from Vembar . It is a big sandy island with plenty of coral rubbles all over. There a
few trees, tall bushes, and grasses present in this island. Fringing reefs are present in
the mid-eastern portion, rounding south up to the western middle portion at a distance
of 150-300m from the island (Venketeraman et al 2002). 16species of hard corals
were recorded in a survey by DOD in 2001 (Usha et al 2001)

6. Pulluvinichalli Island. Its area is 6.12 ha and the circumference is 1372 m. It is
18km from Vembar. This island has a good sandy beach, and thick vegetation. This
island is surrounded by live coral reef all around except for a small stretch on the
eastern side ( Venketeraman et al 2002). 17species of hard corals were recorded in a
survey by DOD in 2001 (Usha et al 2001)

7. Nallathani Island. Its area is 110 ha and its circumference is 2700m. It is 2km
away from Mundal a place near Vallinokkam. It is one of the larger islands containing
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about 4000 coconut trees, Palmyra and other woody trees. Coral reef and coral
boulders are present all around the island at a distance of 0.5 km on the southern side
and very near to the northern shore ( Venketeraman et al 2002). 22species of hard
corals were recorded in a survey by DOD in 2001 (Usha et al 2001)

3.3 Keelakarai group of islands

8. Anaipar Island .its area is 11.0 ha and circumference is 1605m. it is 9km from
Keelakarai . This island is completely covered with shrubs and acacia trees. Live coral
reefs are seen near western shore of the island up to a maximum distance of 200m
from shore. Dead coral blocks are also found on the southern shore up to a distance of
200m (Venketeraman et al 2002). 30 species of hard corals were recorded in a survey
by DOD in 2001 (Usha et al 2001)

9. Valliyarmunai Island. Its area is 6.72 ha and the circumference is 1170 m. It is a
sandy island strewn with coral rubble; completely covered with Acacia trees and
Zizyphus jujube bushes. Coral reefs are present at the southwestern corner of the
island at a distance of 200m from the shore. Dead coral stones are found in other
regions of the shore ( Venketeraman et al 2002). 12species of hard corals were
recorded in a survey by DOD in 2001 (Usha et al 2001)

10. Appa Island . Its area is 28.63 ha and its circumference is 4840m. it is 8 km from
Keelakarai . this island is traversed on the southern side by an intervening coral stone
studded sandy flat which is flooded during high tide preventing easy accessibility
from the ends , the southern portion of the island is highly elevated(6m) standing on
fossilized coral , the northern portion like other islands has an elevation of about 2.5m
from the spring tide level. The entire southern side of the island is fringed with live
coral reefs. A good number of dead coral stones and boulders are found on the
northwest corner of the island that extends up to the distance of 1.5km (Venketeraman
et al 2002). 10 species of hard corals were recorded in a survey by DOD in 2001
(Usha et al 2001)

11. Poorvasanpatti Island. This island is submerged. It lies midway between Appa
Island and Vallimunai Island. Live coral reef surrounds this submerged island up to a
distance of 100m. Apart from a few massive corals occurring on the eastern side the
rest are branching corals, which lie at a depth of 1-2 m ( Venketeraman et al 2002). 11
species of hard corals were recorded in a survey by DOD in 2001 (Usha et al 2001)

12.Talaiyari Island. Its area is 75.15 ha and the circumference is 8338m. It is 100km
from Keelakarai .it is elongated island with a linear axis parallel to the shore, the
broadest portion of the island is on its western tip. Coral reefs exist very close to the
shore along the entire length of the island on northern shore except north western
edge. Continuous fringing reefs are found at a distance of 0.75 km all along the
southern side (Venketeraman et al 2002). 15species of hard corals were recorded in a
survey by DOD in 2001 (Usha et al 2001)

13.Valai Island. Its area is 10.15 ha and circumference is 1889m. it is 10 km from the
Keelakarai . it is a smaller linear island lying parallel to the mainland and it is
connected to Talaiyari island by a channel which is submerged during high tide . The
western side of the northern shore has good cover of massive corals as well as
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branching coral types. The southern reef is far away from the shore at 3m depth
(Venketeraman et al 2002). 11species of hard corals were recorded in a survey by
DOD in 2001 (Usha et al 2001).

14. Mulli Island. Its area is about 10.20 ha and circumference is 1712m. It is 9km
from Keelakarai. This is a small, sandy island covered with tall shrubs and bushes
with a swamp. The northern side of the island is studded with massive corals. Eastern
side with low fringing reef continues up to 3m depth. The south reef is 1.25 km from
shore and extends up to the western side (Venketeraman et al 2002). 18species of
hard corals were recorded in a survey by DOD in 2001 (Usha et al 2001)

3.4 Mandapam group of islands

15. Hare (Musal) Island. Its area is 129.04 ha and circumference is 11520m. It is 7
km form Mandapam camp. This island is completely covered by thick vegetation of
acacia trees, Palmyra, coconut plantations and other trees. Massive corals are found
on the southern lagoon in several places as well as in northern side. Fringing reefs are
also present at a distance of 1.5km on the south side; this reef continues up to the
northern tip of the island ( Venketeraman et al 2002). 29species of hard corals were
recorded in a survey by DOD in 2001 (Usha et al 2001)

16. Manauli Island. Its area is 25.90 ha and has a circumference of about 2958m. It
is 6 km from Mandapam camp. It is a small island surrounded by mud flats and sand
flats exposed during low tide and well covered by trees and shrubs. There are
extensive reefs on the southern and northern sides at 250m distance from the shore.
Stony corals belonging to both Acropora. sp and Porites.sp are found in large
numbers(Venketeraman et al 2002). 25species of hard corals were recorded in a
survey by DOD in 2001 (Usha et al 2001).

17. Manaliputti Island. Its area is 2.34 ha and the circumference is 940m. It is 6km
away from Mandapam camp. It is a very small Island separated from the nearby
Manauli Island by an extensive flat fully exposed during low tide. Through out this
island a patchy distribution of massive coral is present at 500m distance form shore(
Venketeraman et al 2002). 13species of hard corals were recorded in a survey by
DOD in 2001 (Usha et al 2001)

18. Poormarichan Island. Its area is 16.58 ha and circumference is 2500m. It’s about
5 km from Mandapam camp. This is almost a horseshoe shaped island, with scanty
foreshore, surrounded by marshy area and broken coral stones. This island appears as
a thickly wooded jungle. Extensive reefs are found on the western and eastern side of
the island at a distance of 150m from island shore. On the southern side also a
continuous reef exists close to the shore (Venketeraman et al 2002). 12species of
hard corals were recorded in a survey by DOD in 2001 (Usha et al 2001)

19. Pullivasal Island . Its area is 29.95 ha and circumference is 5520m. it sis 5 km
from Mandapam camp. This island can be approached from Poomarichan island side
by crossing the channel separating the 2 islands. This island appears thickly wooded
jungle. There are fringing reefs on the southern side at a distance of 200m. Similar
patchy distribution is also found in the muddy area on the northern side

60




(Venketeraman et al 2002). 16species of hard corals were recorded in a survey by
DOD in 2001 (Usha et al 2001)

20. Krusadai Island. Its area is 65.80 ha and circumference is 5,193m. It is 3 km from
Pamban and the nearest land is Kundugal point 500m away. The island is completely
covered with trees and bushes having many varieties of animal life. A continuous
fringing reef is present on the southern side of the islands at 500m distance. The
lagoon in this area also contains live coral patches. The northern and eastern sides
also have a few patches of Acropora sp (Venketeraman et al 2002). 19species of hard
corals were recorded in a survey by DOD in 2001 (Usha et al 2001).

21. Shingle Island - It has an area of 12.69ha with a circumference of 1736m. It is 4
km from Pamban. This island is full of shingle and coral rubble, heaped all along the
shore to a height of 0.75 m completely covered by bushes and trees. Fringing reefs are
present on the eastern, northern and western side of the island. The corals are mostly
of Acropora sp. Present 300m from the island shore. Patchy distributions of boulder
(massive) corals are found (Venketeraman et al 2002). 15species of hard corals were
recorded in a survey by DOD in 2001 (Usha et al 2001).

4. Status on the area and health of coral reefs in the Gulf of Mannar.

Coral covers in the above mentioned islands have been mainly estimated by various
agencies either using satellite data and/or in-situ surveys using line intercept transects
between the year 1988- 2003.

Satellite data were first used to map coral reef habitats of Gulf of Mannar in 1988-
1990 by SAC Ahemadabad, but the data obtained were of general nature and only
described reef habitat. Baseline data for coral reefs of the entire Indian coast has been
generated on 1:250,000 and later at 1:50,000 scales using Indian Remote Sensing ,
Landsat TM and SOPT data, wherein , extent , type of reef and few broad geo-
morphological zones such as reef flat, mud and sand deposition on the reef, vegetation
on reef, etc. were identified (Nayak et al 1992, Bhaguna and Nayak, 1998) .

In 1998 SAC started using LISS-11l satellite data of IRS-1C to map the eco-
morphological zones of selected reefs in Indian waters. Among these the islands of
the Kurusodai reef complex and the Manauli reef complex were chosen for study.
This experimental phase was completed in 2000 and currently SAC are in the phase of
mapping all the coral reefs of India according to their eco morphological zones.

In 2001 a global coral reef map was prepared using RS & GIS techniques along with
other information at scales of 1:1,000,000 and 1:250,000. An atlas of the world’s
coral reefs has been brought out which carries maps of the entire world’s reefs
including Indian reefs prepared using navigational charts and updated using satellite
data (Spalding 2001) The satellite images of coral reef depict extent of reefs and reef
types (Anonymous 2003)

The Institute of Ocean Management, Anna University in 1998, used Survey of India

Topographic sheets (1969), IRS LISS-11 (1988) and IRS LISS-I11 (1998) for coral reef
mapping in the Gulf of Mannar on a scale of 1:50,000. The classification system used

61




was developed by the Space Application Center for the national coral reef mapping
project in 1994 (Usha et al 2001).The accuracy obtained was 84.82 %.

In 2001, the Integrated Coastal and Marine Area Management Project Directorate,
Department of Ocean Development, used IRS ID LISS Il data of June 1998 and
analyzed them using ERDAS-IMAGINE 8.4 image processing software.

4.1. Findings from 1988-2001
In 1990 SAC recorded 61.39 sq km of reef habitat in the Gulf of Mannar region.

In 1997 SAC and DOD , mapped all the coral reef areas of India and the total reef
area occupied by reef and its associate features in GoM was reported to be 94.3 sq
km. Reef flat and reef vegetation including algae was estimated to occupy 64.9 and
13.7 sq km respectively.( DOD, SAC,1997 and Mulley et al 2000)

In 1998, Thanilachalam and S.Ramachandran of Institute of Ocean Management,
Anna University, mapped the reefs of GoM using remote sensing and reported
61.01sq km of coral reef area , of which reef covers 48.18sq km , reef vegetation
covers 10.15 sq km and degraded corals occupies 2.68 sq km (Thanilachalam and.
Ramachandran 1998).

In 2001, the Integrated Coastal And Marine Area Management Project Directorate,
the department of ocean development, used remote sensing data and recorded 90.81
sq km of coral reef area around all the 21 islands of the Gulf of Mannar (Usha et al
2001)

Table 1: Remote sensing data of coral reefs of the Gulf of Mannar from 1988 to
2001.

SAC, SAC & DOD, | IOM,Anna | ICMAMPD,
Ahemadabad, 1997 Uni, 1998 DOD, 2001
1990
Coral reefarea | 73.70 sq km 94.3 sq km 61.01sq km | 90.81 sq km
Reef Flat 61.39 sq km 64.9 sq km 48.18 sq km

Table 2: Arial distribution of coral reefs in gulf of Mannar and its changes
observed during the period from 1988 to 1998 (Thanilachalam and. Ramachandran
1998)

Category Area (km?)1988 | Area (km?2)1998| Changes1988-1998
Reef area 73.70 48.18 -25.52

Reef vegetation 12.31 10.15 -2.16

Degraded reef (Coral mining) |- 2.68 +2.68
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Table 3: Assessment of percentage live coral cover for islands of the Gulf of

Mannar (Usha et al 2001, Venkataraman and Raghuram. 2006).

Percentage Live Coral Cover For Islands Of Gulf Of Mannar (%)

Islands 2001(DOD) | 2002(ZSl) 2003(ZSl) | Pretsunami | Post-
‘04 tsunami
‘05
Van island 7 (Reef flat (Reef flat ? ?
completely | completely
eroded) * eroded) *
Kasuwar island 5 (Reef flat (Reef flat ? ?
completely | completely
eroded) * eroded) *
villanguchalli 8 (submerged) | (submerged)* ? ?
Kariyachalli 14 2 3.5 ? ?
26 54.5 33 ? ?
Uppu thani
Pulivinichalli 38 38.15 29 ? ?
Nalla thani 38 39.8 39 ? ?
37 45 46.8 ? ?
Anaipar
Appa Island 2 55 38.2 ? ?
Palliyar 40 44.4 ? ?
munai(vallimunai) 50
Poovarsan patti (submerged) ? ?
* (submerged)

Talairi 16 41 46 ? ?
Valai island 55 68.4 ? ?
Mulli Island 25 58 62.6 ? ?
Musal (Hare) 52 26 26.5 ? ?

Island
Manoli Island 25 33.5 28 ? ?
Manolli-Putti 40 37 ? ?

island
Poomarichan 14 28 34 ? ?

Pullivasal 34 45 ? ?
Kurusodai 33 24 37 ? ?
Shingle 46 47 20 ? ?

* Surveys were not conducted in these islands due to the reasons stated in the box

The DOD survey was also carried out by the ZSI*
Reefs in Kasuvar and Van islands have turned in to rubble and dead coral due
to illegal coral mining by the locals®
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Table 4: Percentage life forms of the three group of island for year 2002 and

2003(ZSI) (Venkataraman and Raghuram 2006)

LIFE FORM Mandapam Keelakarai Tuticorin
2002 2003 2002 2003 2002 2003
ACB 2.5 3.6 3.3 1.7 0 0
CB 7 7 10.2 10.3 15.2 10.25
CF 5.5 0 0 0 5 3.5
CM 14 11.3 18.7 18.9 13 11
CE 0 0 0 5.3 0 0
DC 20 25 19.7 0 0 0
DCA 0 0 0 20.4 25 27
MA 2.5 0 0 0 0 0
S 10 8 7.5 5.4 19.3 12

ACB-Acropora branching; CB-Non Acoropora Branching coral; CF-Coral foliose;
CM-Coral massive; CE-Coral encrusting; DC- Dead coral; Dead coral covered with
algae; MA-Macro algae; S-Sand

4.2 Impact of the 1998 coral bleaching event

Venketeraman(2000)studied the coral bleaching event in the Gulf of Mannar and
reported that branching corals were the most affected life form. The overall
percentage of coral life forms amounted to 24.67 % and dead coral, rubble and sand
amounted to 75.04%. 22 species were known to be affected my bleaching (six
branching forms; nine massive coral species; one foliose form) and 15 species (six
branching;sight massive and one foliose) were not affected. Acropora branching and
braching corals of other genera in the Tuticorin group (vembar and Tuticorin groups
included) were completely negligible (<1%) and absent respectively.

In the Keelakarai group of islands between 2002 and 2003 there was a reduction of
dead coral (DC) and increase of dead coral covered with algae (DCA), which may be
due to either increased eutrophication or reduction in herbivore populations causing
turf algae to colonize dead corals .In Keelakarai group the branching Acropora coral
cover was reduced almost by half between 2002 and 2003. In Tuticorin group there
was a reduction in percentage coral cover of non-Acropora branching corals by one
third. There is a total absence of Acropora corals in the Tuticorin group of islands.
More over the reef flats on Van and Kasuwar islands have been completely eroded
and devoid of any life form Venkataraman.K and Raghuram.K.P.,(2006)..

In 2002-03 there was a severe reduction in the live coral cover of genera such as
Acropora , Montipora , and Pocillopora due to illegal coral mining, destructive
fishing practices and induced sediment caused by seaweed plucking . Selective
mining of Pocillopora damicormis has reduced their population size (Venkataraman
and Raghuram 2006).Branching forms (CB) such as Montiopora digita and
Pocillopora daminicormis had more live coral cover than Acropora species (ACB).
This maybe dues to the fact that the M.digita grows profusely in turbid waters and
propagates easily by vegetative methods. Sea weed collectors trample on this species
breaking them and also stir up the bottom silt. It was found that Montipora digita was
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colonies were abundant in places where there were human activity (Venkataraman
and Raghuram.2006).Foliaceaous corals such as Echinopora lamellose and
Monitipora foliosa are scarce due to siltation and quarrying (Venketaraman.. 2000).
Generally there is a decrease in live coral cover of branching forms in all the islands.

The differences in the live coral cover in for all the islands in the year 2002-2003
were not significant using the t-test. In the ZSI survey of 2003-03 it was observed that
the branching coral species have become rare when compared to massive corals.
Acropora Formosa, A. rudis, A. austerea, A. florida, A. samoensis ,Montipora digita
and Pociilopora damicornis were the only branching coral species recorded.Massive
coral dominated all the islands. (Venkataraman. and Raghuram 2006).

Table 5:Percentage live coral cover in each island group from 1998- 2006

Island ZSlI MKU SDMRI, Tuticorin.
group Pre-post
= tsunami
S <
S S q - 4 38
~ | & S =
g Q\/ g 8 ’c\-:\ 8 —~~ g 4 < Lcr 8 ® g 7] g
o Q S| = d >
3 SRS || =z 88 & sl &2 2006
Mandapam | 37.03 |36 |33.2 |325 |54 |39 |NA NA | 32.33 | 36.97
group

Keelakarai | 17.29 |16 |49.0 | 49.7 49 |36 | NA NA | 46.83 | 43.58
group

Vembar 18.69# | 11 | 33.8# | 25.8# | 49 |38 | NA NA | 36.02 | 31.99
Group #

Tuticorin 42 |31 |20 NA | 40.18 | 29.34
group aprox

Mainland NA NA | NA NA NA | NA | 5™- 74 | 75.92 | NA
patchy 80"

reefs  of approx

Tuticorin

Source (Venketaraman 2000, Venkataraman and Raghuram 2006, J. K. Patterson
Edward et al 2005, Petterson Edward. J.K 2005, Kumaraguru.et al 2005)

# Study by ZSI combines Vembar and Tuticorin groups together as Tuticorin group

*  Status out side protected waters of the Tuticorin port
**  Status within the protected waters of the Tuticorin port

It is apparent that there is an increase in percentage of live coral cover in Kellakarai
and Tuicorin group of islands during 2002-03 compared to 1998-2000. The reasons
for increased live coral cover maybe due to maximum regeneration and fewer
disturbances by locals to coral reefs. The coral reefs of Keelakarai group of islands
especially Mulli and Valai had profuse growth of live coral. Pallyiamunnai also of the
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Keelakarai group had 40% and 44.4 % live cover in 2002 and 2003. Whereas
Tuticorin reefs were found to face permanent damage due to indiscriminate coral
mining, sedimentation, erosion and other major threats such as land based pollution
from sewage discharge near reef, domestic waste disposal, agricultural wastes and
thermal power plant releases (Venkataraman and Raghuram 2006).

According to Kumaraguru et al (2005), the tsunami had a significant but small effect
on the corals of the Gulf of Mannar. The coral cover under stress after the tsunami
was 6.7 %, which included corals showing partial bleaching or and those infected by
pink band disease syndrome. The silt smothered coral cover was 30% damage to
corals due to tsunami was 6.7% which included recently killed corals, upturned
corals, and broken corals .landscape alterations showed that Shingle, Mulli , Valai,
Thalaiyari , Upputhani, Van, Kasuwar and Karaichalli islands experienced more shore
erosion compared to other islands. Patterson (2005a) reported a 1 %decrease in coral
cover for the whole of Gulf of Mannar. There was no pre-tsunami data provided for
the Kellakarai, Mandapam, Vembar and Tuticorin groups of islands and only post
tsunami data were published. Only for the mainland patchy reefs of Tuticorin were the
pre and post tsunami data given

Table 6: Area of reef habitat of individual islands and Comparison of number
of coral species from past to 2001 (Thanilachalam and ramachandran 1998 ,Usha
et al 2001)

Area of reef habitat of individual islands and Comparison of number of coral species
from past to 2001

Islands Past data - 2001(DOD) | Perce | Area of coral
No of coral]|- ntage | reefin sqkm
species(method | No of coral | of 2001
ology and year | species(belt | coral | By Anna
unknown) transect) cover, | DOD | uni
DOD
Tuticorin Van island
group 28 15 7% 2.5 1.09
Kasuwar island
31 14 5% 6 1'47
Villanguchalli | 54 8 8% 1 5
Karyachalli 16 o5 14% | 0231 2.70
Vembar Uppu thani 68 16 26% |3 .644
group Pulivinichalli 41 17 38% 15 ?
Nalla thani 73 22 38% |2 1.25
Keelakarai | Anaipar 21 30 37% |5 0.88
group 8
Appa Island 37 10 2% 5 3.61
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2
Palliyar ~ munai
(vallimunai) 29 12 o |6 | 067
Poovarsan patti 31 11 8
Talairi 51 15 0 9.26
Valai island 51 11 16% 114 g
Mulli Island 35 18 2504 7 é.ZO
Mandapam | Musal (Hare) 50 29 5206 | 15
group Island ' 977
Manoli Island 51 25 3 '
1- i 0,
Manolli-Putti 51 13 25% |15
island
Poomarichan 31 12 0 "
Pullivasal 31 16 14% |4 '
Kurusodai 61 19 33% |15 ?
Shingle 47 15 16% | 2 %.20
Total 49.7
20.8 4

5. Threats to coral reefs

Venkateraman in 1998 observed that islands closer to the mainland had less coral
cover, islands such as Pullivasal , Mulli, Valai, Thalari, Appa , Palliyarmunai ,
karaichalli and Kasuwar have less percentage of live coral cover which is probably
due to anthropogenic factors such as industrialization , pollution and discharge of
large quantities of sewage into coastal areas , in addition to the over exploitation of
reef resources and illegal mining of corals by the local population (Venkateraman
2002)

5.1.Coral mining

Naganthan et al 2006 recently concluded that there is a vast reduction of coral mining
in the Gulf of Mannar region , due to the supreme court stay order and also due to the
fisherman realizing the value of reefs after the tsunami, but he also recognized that
coral mining still exists in Tuticorin coast especially from three villages Vellapatti ,
Threspuram and Tharvailkulam. In this area, nearly 220 vallams are operating in these
three villages for coral mining, each vallam collects about 4.5 tonnes per day, for a
week a single vallam collects about 26 tonnes and 104 tonnes were collected in a
single month, On an average ,1248 tonnes of corals were collected every year in a
single vallam, and in toto 2,74,560 tonnes of coral were removed from the southern
part of the Gulf Of Mannar. (Naganathan and Ramesh 2006). In the past due to
heavy coral mining two islands in the GoM namely Valanguchallai and
Poorvasanpatti have been completely eroded and submerged. (Venkateraman 2002)
.Van Island which was around 50 meters in breadth 15 years ago is now only 6m
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because of coral mining (Naganathan and Ramesh 2006). Corals are also mined for
the live coral trade for aquariums around the world, mainly small branching corals are
targeted especially Pocillopora damicormis. (Venkataraman. and Raghuram. 2006 )
. After the Tsunami in 2004 people have learnt the importance of coral reefs, and
currently there is a stay on coral mining by the Honorable Supreme Court vide Item
No 32, Court no 2, case N0.892636 dt.17.08.05. (Naganathan and Ramesh 2006).

5.2.Seaweed collection

Seaweed collection was carried out around the islands by both men and women; this
is a source of alternate livelihood for fishermen communities. Seaweed collection
over coral reefs severely threaten and destroy coral reefs, the plucking of seaweeds
cause the release of bottom sediment , more over the sediment is kicked up by
collectors who walk over the reef area, this cause sedimentation to increase over the
reef smothering corals and also reducing light intensity reaching the coral. These
collectors also trample over the corals breaking and killing the coral. Another
consequence of this is that it leads to an imbalance in the coral community as certain
species propagate vegetatively such as Montipora digita (Venkataraman. and
Raghuram. 2006) and increase in abundance and become dominant in the region.

5.3. Destructive Fishing Practices.

Bottom trawlers and trap nets for crab and lobster are two of the major destructive
fishing practices in the region. Earlier dynamite fishing was carried out and its use has
now stopped in the Gulf of Mannar. Bottom trawlers drag their nets on the sea floor
and churn up the sea bottom releasing the sediments and casing turbidity, these silt
laden waters are carried by currents and wave action over reefs causing stress to the
corals by reducing light penetration or smothering the corals with sediment. Bottom
trawlers are also now fitted with a wheel at the foot rope (roller madi) which aids in
jumping over coral reefs thereby causing damage(Patterson et al 2005a).
Venketaraman recorded that some local fisherman use traps made of bamboo over
reefs to catch crabs and lobsters, locally know as “kodu”. It is widely used in the Gulf
of Mannar. In Ramanathapuram alone there are 3,312 traps which accounts for 39%
of the trap fishing in Tamil Nadu. Although the gear is not intrinsically destructive,
the process of setting and retrieving the trap is largely responsible for the destruction
brought on the reefs. These traps are set by simply lowering them from a boat via a
buoyed rope and are often heavy with wooden runners or stones and can destroy
entire reefs of branching and foliose corals during the installation and especially
removal by pulling the ropes (Venketaraman 2006). During the current survey by WII
in jan 2007, trap nets were found placed over reefs in Shingle Island and in
Poorvasanpatti Island.
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Photo: Trap net at Poorvasanpatti island ,2007

5.4. Sedimentation

Sedimentation affects corals in three ways, photosynthetically, physically and
chemically. Reef building corals obtain majority of their nutritional requirements
through translocation of metabolites from zooxanthellae (single celled algae) which
are present within the tissue of the corals, any reduction in the availability of light will
affect coral nutrition, growth, reproduction and depth distribution. Sediments interfere
with coral nutrition by coating the feeding surfaces responsible for catching prey
items needed to supplement the energy provided by zooxanthellae. While corals do
have the ability to cleanse themselves using a combination of mucous secretion and
cilliary action , chronic sedimentation may end up in a high energetic cost, adding to
the overall impact on the colony. Sediment also physically interferes with recruitment
of coral larvae, which require a solid substratum upon which to settle and
metamorphose(Venketaraman 2006)

Sedimentation is caused my many sources, both natural and anthropogenic. Some of
the anthropogenic causes are already mentioned above i.e. through seaweed collection
and also by coral mining; the other sources of sedimentation are from afforestation
and removal of vegetation. The cutting of trees and the removal / destruction of
vegetation on sand dunes and coast increases erosion by waves, wind and rainfall
increases the sediment load in the water. Natural cause of sedimentation is caused
mainly by the south west monsoons, which creates waves of large wavelength causing
the churning up of the bottom sea floor causing turbid conditions.

5.5. Eutrophication

Sewage is usually a high threat to coral reefs in areas where there is an abundant
human population. Corals generally need oligotrophic waters to grow .Sewage
contains nutrients and act like fertilizers in the sea causing eutrophication, the result
of which is prolific growth of algae which directly compete with corals for space
Algae quickly colonize any free space available over the reef and impede settlement
of corals. In some cases turf algae grow over corals Killing them. There are around
50,000 households in 47 villages along the mainland coast bordering the marine
national park (Venkateraman 2002), these villages are the primary source of untreated
sewage in the GOMMNP region, and there are around 6 other small rivers which
bring in sewage from the interiors of the mainland into the gulf. The release of sewage
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has resulted in heavy load of organics and low primary production, which in turn
would drastically affect the growth of the coral habitat (Santhanam
and.Venkataramanujam, 1996). Agricultural run off is also another source of
eutrophication in the marine environment, rainwater run off which runs trough
agricultural field dissolve and carry the fertilizers present in agricultural soil and flow
into the sea.

5.6. Industrial pollutants

The heated water released from the thermal power plant in Tuticorin increases the
coastal water temperature by 3-4°C above ambient temperature and the rate of
‘dumping’ of fly ash is around 5,000 tonnes / day. The dumping of the ash has also
affected the recolonization of Acropora formosa. (Balasubramanium T and Ajhmal
khan2001),

5.7. Natural threats

During Cyclones heavy wave action uproots and break corals. In the cyclone of 1969
in the Gulf of Mannar many corals were heavily destroyed and huge areas of reef
was buried in sand. The rise of sea temperature also cause mass mortality in reefs.
The 1998 mass bleaching event destroyed most of the Acropora corals in the
Tuticorin group of islands (Venkateraman 2002).

The tsunami of 2004 destroyed 1 — 6 percent of coral reefs in the Gulf of Mannar
region (Kumaraguru et al 2005, Patterson 2005)

5.8. Other threats

Some of the other possible threats to coral reefs which are foreseen but not studied in
detail are the impact by the Sethusamudram ship canal project, introduction of
invasive species and over fishing of herbivores.
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Table 7 : Threats Documented During March 2006 and Jan 2007 during the rapid survey of the GOMMNP by the WII —
management plan research team.
Threats documented in 2006 and 2007 surveys
c [)) 2 4= ~
2| |2 |2 |5 5 g |5 5|3
= | 2 29 £ = = S = = <
S S - | o 58 |- |8 S s = 2 €5
2 g g |8 SE | ¢ | £ S Z2 | £ 2 £ S
S |3 £E% |3 |32 5 g 2 g S
3 3 n w = 3 5 3
%)) o < (@) x
Van Severe N. H M H L M NR H (fly ash deposited in water) 16 Stricter
destruction R vigilance,
of reef flat, Restoration.an
coral cover d Monitoring
very low,
fleshy algae
is relatively
high
Kasuwar NR H M H NR NR NR M 10 Control over
fishing,
Stricter
vigilance ,
restoration,
Monitoring
Vilanguchalli Island NR H M H NR NR NR NR 8 Control over
submerged fishing,
Stricter
vigilance and
monitoring
Karaichalli Diverse reef, | NR NR L M M L NR L 7 Monitoring
good
condition
Uputhani NR M M M NR NR NR NR 6 Control over
fishing,
Stricter
vigilance and
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monitoring

Pulivinichalli Good corals | NR M H NR NR 14 control over
on reef fishing.Monit
slope, fleshy oring
algal highly
dominant on
reef flat
Nalathani NR NR NR NR NR 9 Sticter
vigilance,
comtrol over
exploitation
and
Monitoring
Anaipar NR NR NR NR NR 5 Stricter
vigilance,Mo
ntoring
Appa island Low NR L L NR NR 11 Stricter
diversity of vigilance,
coral, natural
dominated recovery,
by only Monitoring
massive
corals, water
very clear.
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Palliyarmunai

NR

NR

NR

NR

NR

control over
fiahing
Vigilance and
monitoring

Poorvasanpatti

Island
submerged,
Clear water,
good corals,
fish biomass

high

NR

NR

NR

NR

Vigilance and
monitoring

Talairi

NR

NR

NR

NR

NR

Control over
fishing,Vigila
nce and
monitoring

Valai

NR

NR

NR

NR

NR

Vigilance and
monitoring

Mulli

NR

NR

NR

NR

NR

Vigilance and
monitoring

73




Musal NR NR NR NR NR Vigilance and
monitoring

Manoli NR NR NR NR NR Vigilance and
monitoring

Manolli-putti NR NR NR NR Vigilance and
NR monitoring

Poomarichan NR NR NR NR NR Control over

fishing,Vigila

nce and

monitoring

Pullivasal NR NR NR NR NR Control over

fishing ,
stricter
vigilance and
monitoring
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Kurusadai NR L H H NR NR NR NR 7 Control over
fishing,
stricter

vigilance,
and
monitoring
Single Corals NR M H H H M NR NR 13 Monitoring,
diversity stricter
moderate, vigilance,,
coral cover natural
in patches recovery
high, fleshy
algae in
certain areas
high.

NR- Not recorded

L- low

M-medium

H-High

Cumulative threat (High=3; M=2; L=1; NR=0)

The value given is based on the intensity of the collection/ threats observed during our surveys, the value is also given based on direct observations and indirect evidences to

the threats where applicable.
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6. Suggested Management Prescriptions for coral reefs in GMMNP

Based on the reports/table given above it is clear that none of the data from various
organizations can be comparable, this maybe mainly because the sites and
methodologies are not the same and the fact that these projects were designed to
answer various other academic questions and not to asses the trends of the reefs
health, because of this it is proposed that a in-house and out-sourced monitoring plan
taken up.

The general consensus reviewing these literatures is that there is severe destruction of
coral reef in the Tuticorin group of islands and steps for stricter surveillance and
restoration needs to be taken up, branching Acropora which is supposed to be the
dominant life form group in the Gulf of Mannar is totally lacking or negligibly low in
the Tuticorin group.

Options of Management Action

a. A stricter Vigilance, Protection and Monitoring- the current system of
management and protection is not enough to guarantee the protection of the
sensitive eco systems around the islands from exploitation by fisherman.
There is an urgent need for increasing the number of protection guards on the
island, there should be a permanent presence of at least two guards with 2
helpers at all times in each island and also the number and frequency of boats
patrolling the marine area should be increased. The Area under the Marine
National Park especially near and around coral reef areas should strictly be a
No Activity Zone other than for protection, species/habitat restoration,
research and monitoring.

b. Natural Recovery monitoring- Most of the sub-tidal ecosystems in the
islands in the gulf of Mannar seem to be in relatively good condition, this is
not to say that there have been no disturbances, but that the disturbances have
been localised and relatively in a small scale. These include the islands of the
Mandapam, Keelakarai and Vembar group and Karyachalli and Vilanguchalii
of Tuticorin group. Most of the threats documented in the GOMMNP are due
to direct anthropogenic effects such as “sea weed collection”, “destructive
fishing” practises, “over fishing in island areas” and “coral mining”, with
stricter vigilance of these islands to ensure that no more exploitation takes
place; these ecosystems have a very high chance of recovering naturally to
their original state. These areas also need to be constantly monitored for
progress and plans for a small scale in-house monitoring project on a yearly
basis should be taken up for this purpose. A regular out-sourced monitoring
project should be taken up for monitoring broad scale threats such as
pollution( every year and also seasonally) and also for detailed mapping and
diversity studies of corals ,say in a time frame of 3-5 years.

c. Assisted restoration monitoring- The 2 islands of the Tuticorin group
especially Van And Kasuwar island are severely destroyed due to direct
anthropogenic activities such as dynamite fishing, coral mining and using drag
nets over reef areas. The reefs of these two islands are severely degraded and
the recovery is slow, there is an urgent need for restoration of the reefs in these
2 islands,. Even if the threats are removed it is likely that the natural recovery
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of these reefs would take 10’s of years. Projects need to be taken up not only
to restore the reefs through transplantation and re location but also artificial
barriers be set up to protect the shore line of the islands( see section7 of this
chapter).

Coral reefs outside the marine national park- Reefs which are found outside
the marine national park, but within the Biosphere reserve should be
identified. A professional study into to extant of such reefs and their status
need to be done based on satellite data and ground truthing, these areas can be
designated as multiple use area and can be especially used for community
based activities such as diving, snorkelling and reef watching through glass
bottom boat. These reefs can be a good source of education and awareness
building on coral reefs.

Management prescriptions

1. Marking permanent monitoring plots for in house monitoring once a
year. The GOMBRT and GOMMNP management requires to mark
permanent monitoring plots in all fringing reefs and patch reefs around
the islands for in-house monitoring at least once a year , preferably
during Jan - March

2. outsourcing — a professional and scientific assessment of coral reef
status , distribution and abundance , monitor pollution and prepare
detail maps once in 5 years (e.g. DOD-ICMAMPD resource
information system)

3. Co-ordinate and collate information into an open data database at the
GOMBR research and monitoring laboratory.

4. Encourage and facilitate scientific research and monitoring of specific
taxon, events and status by professional scientific agencies with their
data being documented within the GOMBR database.

7. Restoration of coral reefs

Criteria for justifying restoration

Restoration should generally be the last resort used, it should be done after the careful
consideration of the state of the ecosystem and the chances of it returning naturally
back to its previous condition before the disturbance. Some of the questions that
managers should ask before proposing or considering restoration should be.

1.

2.

oA~ w

Has the reef been degraded to the state where it can not perform the services
and functions it previously provided?

Is the degradation permanent? Is the impact, the result of structural damage or
biological damage? Structural damage makes reef recovery highly unlikely by
natural process compared to biological damage which has a far greater chance
of recovery and also in a relatively shorter period of time.

Has the threat causing degradation been removed?

Is the area recruitment limited?

Is there a right substrate and conditions for recruits to settle?
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Need for restoration in the Gulf of Mannar

Among the 21 islands of the Gulf of Mannar the 2 islands of the Tuticorin group
especially Van And Kasuwar island are severely destroyed due to direct
anthropogenic activities such as dynamite fishing, coral mining and using drag nets
over reef areas. In 1998 due to bleaching, Acropora branching and branching corals of
other genera in the Tuticorin group (Vembar and Tuticorin groups included) were
completely negligible (<1%) and absent respectively (Venkateraman 2002).
Venkataraman in 2003 recorded that the reef flat in both these islands were
completely degraded and there is a total absence of Acropora corals in the Tuticorin
group of islands (Venketaraman and Raghuram 2006). Patterson et al in 2005
recorded 6.5% of Acropora branching corals for the four islands in the Tuticorin
Group (Patterson et al 2005a), In our recent survey of select island of the Gulf of
Mannar in Jan 2007 the condition of the reef flat Van island still hasn’t recovered,
there were only sparsely distributed colonies of 2 or 3 species of hard coral on the reef
flat and most of the reef flat composed of consolidated rubble covered with sea grass,
fleshy algae and Halimeda sp. No Acropora branching corals were seen in the reef
flat area, in the east north eastern side of Van Island, there is a small area of reef
mainly consisting of patches of boulder corals, only Acropora tabulate corals were
found and no Acropora branching corals were seen in this area. More over sites in
Karyachalli Island seem to have recovered from the bleaching event, and now
Acropora branching corals represent about 5.5% of the total area or 12% of the live
coral cover in this area.

It is clear that the reefs of Van and Kasuwar islands are severely degraded and the
recovery is slow and there is an urgent need for restoration,. Even if the threats are
removed it is likely that the natural recovery of these reefs would take 10°s of years.
Natural reefs act as submerged breakwaters and reduce the wave action on the coast,
keeping it stable and preventing erosion. Due to the loss of reefs Venkataraman et al
in 2002 noted that Kasuwar Island eroded from 19.5 ha to 15 ha

Suggested Restoration

Projects need to be taken up not only to restore the reefs through transplantation
and re location but also stabilizing the shore line of the islands by placement of
artificial barriers to act as natural reefs . These barriers can serve the purpose of
acting as a substrate for transplantation, habitat enhancement for marine life but
also for shore line protection. International organisations like Reefball
(www.reefball.org), have a high reputation and have worked on many of the reefs
in the world, they can be approached for any sort of technical guidance to
restoration in this region in collaboration with local organisations such as SDMRI
who already have some experience in the field of restoration of coral reefs.
Moulds for restoration can be made off coral boulders which have been seized or
under govt ownership; coral debris from demolished old houses can also be used.
Though the use of coral slabs to study recruitment is known, it is suggested that a
study be made on weather such moulds can be made stable enough for restoration
work.More information on the restoration techniques used globally for coral
reefs can be obtained from “ Handbook of Ecological Restoration, Volume 1&2,
edited by Martin R. Perrow and Anthony J. Davy, Cambridge University Press,
2002.”
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Restoration techniques for the Gulf of Mannar

In the Gulf of Mannar, restoration by transplantation is practiced by SDMRI on an
experimental scale near Van Island outside the marine national park area;
experimentation was also done around the patch reef inside and out of the Tuticorin
harbour area. The experiment included transplantation of Acropora and non Acropora
branching corals and also of certain massive corals, the list of coral species is given in
table 1. The over all success rate of transplantation was 75 %. The types of substrate
to which transplanted coral colonies were attached through ropes and galvanized wire
were globular cement modules, flat cement slabs or attached to small stones and clay
pots and place over a natural coral substrate. Of these types the greatest success was
found by using Concrete slabs (Patterson et al 2005 b)

Table 1: Species used in transplantation studies by SDMRI in GOM

Z
o

Species transplanted
Acropora intermedia
Acropora cytherea
Acropora nobilis
Turbinaria mesentarina
Turbinaria peltata
Montipora Foliosa
Montipora hispida
Montipora divaricata
Potites lutea

Favia palida

PO NOOAWINIFW]

o

Table 2 : Suggested Coral Reef Restoration Protocol

Island Present Action
group status Protection | Natural | Artificial Restoration of
recovery | barriers for | corals through
taking structural transplantation
place habitat
enhancement
and  shore
protection

Mandapam | Small
amounts of

biological

damage, uuu uu u u

natural

recovery

taking place

Keelakarai | Poorvasanpatti

island U

submerged but | .. . . o ~ (lack of Branchi
ack of Branching

reefs around uuu uu u corals in Appa

are recovering island)

naturally.
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Vembar Small
amounts  of
biological
damage, U0 u o
natural
recovery
taking place

(—p]
(—p]

Tuticorin | Structural
damage to
reefs in Van
and Kasuwar o ) U U T
island, Uao i (Van and uu
Kasuwar Kasuwar) (Van and Kasuwar)
island eroding
rapidly, needs
restoration.

Recommended in-house coral monitoring protocol for GOMMNP
With coral reef surveys introduced in India 1998 by GCRMN and facilitated by the
ICRMN through training and capacity building, the status of Indian corals reefs are
being studied by various scientific organizations as well as marine park managers.
However, most of these studies have so far been mainly academic. It is for this reason
that an in-house monitoring protocol for coral status in the marine protected area is
proposed is taken up keeping management and management issues in mind. The
academic oriented data produced by scientific organizations is not often available to
managers as they are often late in publishing and even if published are tough to
interpret by non scientific personnel .Very often the scientific organizations change
the basic monitoring protocols to suit their specific research needs and are very fine
scaled which may not be the focus of the park management.

It is for these reason that it is suggested that either an in house or out house project for
monitoring be done to address the need of managers.

1.1 Levels of monitoring: Fine, Medium and Broad scaled

Fine scale monitoring- Fine scale monitoring projects include detailed monitoring, of
pollution and other factors affecting reefs such as sedimentation and global warming,
recruitment of corals and fishes, restoration and, diversity studies and changes in fish
and coral community structure etc.

Medium scaled monitoring- medium scale monitoring projects include finding live
coral cover up to a life form level, and abundance of reef fish surveys. These methods
have units that are measured by a length of reef

Broad scaled monitoring- broad scale monitoring use large units that are defined by
the time taken to swim them. These are general qualitative studies on the status of the
reefs using manta tow or timed fish surveys. They are generally used for mapping and
to determine site selection and to find degree of infestation of diseases, out break of
crown of thorns, bleaching etc.
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Its is recommended that fine scale projects be outsourced and medium and broad scale
projects be in-house

1.2 Outsourcing of fine scaled monitoring project

A detailed fine scaled scientific monitoring project for the GOMMNP and GOMBR
can be out sourced to any one of the few organizations present in India who have a
track record of having done work consistently in the area of coral reef studies. These
include ZSI, MKU, SDMRI, Reef Watch, and CMFRI. These organizations can be
funded to continue work on all the 21 islands and beyond regularly. A fine scale
monitoring by professional scientific organizations adds on value to the management
both at the national and international level. While most professional scientific
organizations can raise money for such studies it will be for the benefit of the
management such a outsourced monitoring study be built in into their own
programme and be funded.

Monitoring should ideally be carried out by a team in which at least some members
have the experience of monitoring the same locations previously. An outsourced
monitoring project should normally be for a period of five years with some degree of
assurance that the monitoring team will remain same so that inter-observer
biased/error is reduced.

The findings of an out sourced fine scaled monitoring in the end should be mandated
to provide key findings in as simple as possible language as possible without much
scientific jargon and as quickly as possible.

1.3 In house medium and broad scaled monitoring

Medium and broad scaled monitoring surveys can be done directly by the inhouse
research personnel themselves, in the case of the Gulf of Mannar, the suggested
research unit of the marine park staff themselves can take up such monitoring efforts.
Monitoring surveys as described by Wilkinson et. al (1997) and Reef Check
(Hodgson et al 2004) , are easy to use by non professionals and requires only a small
degree of training. These kinds of surveys are reliable and can easily be used by the
marine park staff to monitor the reefs and are not very expensive. Also the data
analysis is easy to do and is not cumbersome.

Management staff should participate in some form of monitoring to understand the
resource they are managing and the need for protecting it. Monitoring is a powerful
tool to raise awareness of the problems facing reefs and the need for management
among local communities, tourists and management staff. Permanent residents of the
community who are trained in diving can also be chosen to start a community based
monitoring program. Organizations like the People Action for Development, Vembar,
have enough qualified divers to take up such a task, and P.A.D has also recently
trained many GOMBRT sponsored people who can be used for such monitoring.

The suggested medium scaled monitoring project should consist of and be taken up
for

For live coral cover- Up to a life form level using Point intercept transects.

This would give an estimate of the percentage live coral cover and other
substrata in the reef area; constant monitoring would help assess changes in
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the reefs and also tell managers if the coral reefs are healthy and improving.
Whether threats are damaging corals or whether management actions have
been successful.

Belt transects — for fish and invertebrate surveys. Reef fish surveys (especially
for those that have an obligate association to live corals) such as Butterfly
fishes. Other benthic invertebrate fauna; especially monitoring important
keystone species such as Diadema sp (sea urchin) and other commercially
important species such as lobsters.

The survey should be carried out yearly, and all 21 islands should be monitored,
preferably in the month of Dec and Jan as this is the season where the seas are
generally calm in the Gulf of Mannar.

1.3.1. Training and methodology adopted for in house monitoring.
Refer Wilkinson et al 2004, Reef check 2005 and English et al1997, for
detailed understanding of methodology. Most of the suggested monitoring
protocols are based on the reef check methods, as they are the quickest and
easiest to use.

1.3.2. Procedure for starting a monitoring program
Required personnel should be chosen. The number of field personnel per team
should be three, one person to be on the boat and to navigate it, and two
persons for the underwater field survey. The number of teams can be set
depending on the availability of personnel. The entire group of 21 islands can
be divided into 3 or 4 zones and hence have 3 to 4 teams. (Note: the same
personnel/team should be used to gather data from the same zone for
uniformity and reduction in inter-observer bias). One lab personnel should be
a present for data entry, analysis, interpretation and reporting.
A small 2-3 day workshop should held by an academic professional to show
the practical aspects of the surveys
Procurement of gear ( list of gear/ equipment needed is given below in
Tablel)
Selection of site: Suitable areas for monitoring corals should first be identified,
they should be easily accessible, e.g. sites near the breaker zone should be
avoided and sites must have easy boat access. Sites can easily be found by
analyzing maps and also local knowledge of the reef areas by the forest
official themselves can be useful. The area and extent of the reefs around the
islands of the Gulf of Mannar has been recently published by ZSlI, in the
conservation action series 15 (Venketeraman et al 2002).
Based on the size of the reefs around the island it should be divided into
various sites. Larger reef areas should have more sites than smaller reef areas
.Sites chosen for monitoring should be marked on a map. Personnel
responsible for the field survey should go to the site and mark the general area
with a GPS and also note recognizable land marks.

The site chosen should be a representative of the area of interest, and contain the same

type of habitat (depth, reef slope or reef crest etc).This is so that inter-island
comparisons can be made.
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Based on the structure of reef, the pattern and placement of transects (within
the site) should be determined.

For reefs which are evenly distributed from shore to the reef edge, ie the corals are
non-aligned then any random point can be taken and a starburst pattern can be used or
linear placement. A minimum of 4 x 20 m transects should be done for PIT.

In case the reef has a typical fringing reef structure ie aligned zones; then a minimum
of 4 x 20 m transects (PIT) on the reef slope should be done linearly leaving a gap of
at least 5 m between transect

Belt transects can be done over a transect length of 100m; here 4 replicates of 20
meters are taken leaving a gap of 5 meters between every replicate. Belt transects for
fish surveys need to be done more frequently to get a better understanding of fish
abundance and changes.

The two members of the diving team should first mark the sites for permanent
transects using a GPS , the start and end point of the transect should be marked
with a surface or sub surface buoys .this is so that repeated surveys can be
done over the years over the same area.

At the time of each survey ie before entering the water, certain physical
characteristic of the water should be measured; these are depth, current.
Temperature, visibility and salinity. Also data on location, site etc should be
recorded in a separate data sheet.

First the belt transects for fishes are done then the benthic invertebrate and
coral surveys.

Similar Depth should be maintained in all sites if possible. Along each depth
contour, four 20 m long segments are surveyed to make up one sample. The
segments should follow the designated depth contour one after the other,
however, segment start and end points MUST be separated by a minimum of a
5 m gap. The distance between the start of the first segment and end of the last
segment will be 20 + 5+ 20 + 5 + 20+ 5 + 20 = 95 m. The 5 m gaps are
necessary to ensure independence between samples, which is important for
statistical analyses. a single 100 m or two 50 m fibreglass measuring tapes
can be used which are available from hardware and survey equipment supply
stores.

Fish belt transect

One dive pair should lay out a 100 m transect line (or four 20 m transects
separated by 5 m gaps along the specified contour). Once the depth contour is
chosen, the start point should be located such that the transect goes through
areas of high coral cover (known-bias survey). After deployment, the entire
length of transect should be examined to ensure it is linear, not snagged or
floating more than 1 m off the bottom. Small temporary floats should be
attached to the start and endpoints so that the transect is easy to find. To
resurvey the exact transect, permanent rebar stakes or sub surface buoys can
be installed so that the site can be located for the next survey. From the start
point Compass bearing to the end point and GPS location at the start point is a
MUST.
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After deploying the transect, the divers should wait 15 minutes away from the
transect before starting the survey. This waiting period is needed to allow fish
to resume normal behaviour after being disturbed by the divers deploying the
transect

Fishes of commercial importance, such as groupers and butterfly fishes should
be surveyed along the 4 transects within 2.5 m on either side of the transect
line. . The maximum height above the transect to record fish is restricted to 5
m in the water column.

Each diver assigned to count fish will swim slowly along the transect counting
the fish. The diver will stop every 5 m, and then wait one to three minutes for
indicator fish to come out of hiding, before proceeding to the next stop point
(fish are counted along the entire length of each 20 m segment. This is a
combined timed and area restricted survey: four segments x 20 m long x 5 m
wide = 400 m?. There are four 5 m gaps where no data are collected. At each
depth contour, there are sixteen "stop-and count” points, and the goal is to
complete the entire 400 m2 belt transect in one hour

Invertebrate Belt Transect

When the fish belt transect is complete, the invertebrate team survey can then
be carried out using the same belt transect as was used for the fish survey.
Each belt transect is 5 m wide with 2.5 m on either side of the transect line.
The total survey area will be 20 m x 5 m = 100 m2 for each segment, times
four segments for a grand total of 400 m2 for each depth contour. The
invertebrate survey is similar to the fish survey; however, the diver does NOT
stop every 5 m. It is extremely important to look in cracks and under large
coral heads and overhangs to search for cryptic species such as lobsters. The
diver should swim slowly along the transect counting the indicator
invertebrates. It is recommended that one diver do the fish survey and the
other does the invertebrate survey.

Point intercept transect.

Using the same transect used for the fish and invertebrate surveys the point
intercept transects should be done at the same 20 m intervals leaving 5 m
between every segment. The substrate type under each 0.5 m of the tape
should be noted down. There are about 31 life form categories (substrates)
under 11 groups. All these life form categories are designated a code for easy
remembrance, these life form categories are listed in Table 2 .A sample data
sheet is also given Table 3.

The percentage cover of each substrate of life form can be calculated using the
following formulae.

Total no of points of one category

Percentage cover of life form =------- e x 100

eg

Total no of points on transect

Total points of massive corals under transect

Percentage cover of Massive = ------mememmmmmom oo x 100

corals Total no of points on transect
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Table : 1 List of equipment needed

1.Snorkel/SCUBA gear,

5 GPS,

6.Underwater compass
7. 1:25,000 scale maps.
8.Underwater camera

2.50m fibreglass measuring tape,
3 Underwater writing sheets and pencils,
4 Markers/stakes, Sub-surface and surface buoys,

Table 2: Life form categories (English et al 1997)

Categories Cod