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1. EXECUTIVE SUMMARY

To understand the historical and present occurrence and distribution patterns of whale sharks
along the west coast of India in the Arabian sea, Traditional Ecological Knowledge (TEK) and
Indigenous Technical Knowledge (ITK) questionnaire surveys were conducted during May 2012
to March 2013. The survey was conducted in the maritime states of Maharashtra, Goa,
Karnataka, Kerala and the union territory of Lakshadweep during the fishing holiday season

(May — Aug). The broad objectives of the questionnaire survey were to:

+ Understand the distribution patterns of Whale Sharks across the west coast of India and

the range of threats they face

+ Develop a draft recovery plan for the Whale Shark in collaboration with the respective

range states

The survey was targeted at active and non-active fisher-folk between the ages of 25 and 90 years
to obtain information on historical and current presence of whale sharks in fishing territories

across the West Coast.

A total of 1703 fisher folks in 118 fishing villages were interviewed using an improvised
structured questionnaire developed from the standard TEK and ITK questionnaires. The

summarized outcome of the survey are as follows,

0,

s+ Over 60% of the interviewed fishermen reported having sighted the Whale shark in the
Arabian Sea along the west coast during their fishing activities between 20-100 km from
the shoreline. Sightings were most frequent in the Lakshadweep Sea followed by the

coastal waters of Maharashtra, Karnataka and Goa.

+* Four major whale shark aggregation locations in the Arabian Sea were identified close to
the coast of Malvan in Sindhudurg district of Maharashtra, Netrani Island in Uttar
Kannada of Karnataka, Minicoy and Kavaratti Island in Lakshadweep and along the

Saurashtra coast of Gujarat.




% The whale shark aggregation locations that were identified as a result of this study are
found to overlap with key marine resource productivity areas, such as paste shrimp

(Acetessp) abundance zones based on the response of fisher-folks.

%+ The most common human induced threats to the whale sharks in the Arabian Sea along
the west coast of India were found to be incidental catch of this species in three types of

fishing gears (Gill net, Purse net & Trawl net).

X/
°e

The incidental capture of whale shark in fishery operations over the last few years were
notably high along the Kerala coast followed by Maharashtra.

% The survey results indicate a lack of awareness amongst the fishing community of the
whale shark being a protected species and the ban on their capture and trade; emphasizes

the need to launch an intensive awareness campaign along the west coast of India.
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3. INTRODUCTION

The Whale Shark (Rhincodontypus)in the order Orectolobiformes is a monotypic taxon in the

family Rhincodontidae. It does not have any close relatives but it does share some common
features with sharks belonging to the order Orectolobiformes like the nurse shark

(Ginglymostomacirratum) and the zebra shark (Stegostomafasciatum). The Whale Shark

(Rhincodontypus) is a slow-moving filter feedingshark and the largest known extant fish species

in the wild. There are two other large filter feeding sharks, the basking shark

(Cetorhinusmaximus) and megamouth shark (Megachasmapelagios), however they are in the

orderLamniformes and are not closely related to the Whale Shark.

Whale Sharks live in all tropical and warm-temperate seas except the Mediterranean. It is
thought to be primarily pelagic (preferring an open-ocean habitat) but seasonal feeding
aggregations do occur at several coastal sites throughout the tropics. The Whale Shark is known
to occur in the waters of over 130 countries (Turnbull and Randell 2006b) and some of the most
well documented sites ofWhale Shark occurrence are in the Gulf of Mexico, Gulf of California,
Belize, Honduras, Western Australia, the Galapagos, New Zealand, Philippines, Indonesia,
Madagascar, Mozambique, Kenya, India, Pakistan, Maldives, Seychelles, Indonesia, and
Thailand.

The first historic account describing a Whale Shark (Rhincodontypus) was from Seychelles
waters in an entry in theship’s log of the Marion Dufresne Expedition in 1768, just 12years after
the first settlement of these islands (Lionnet, 1984).The first record of a Whale Shark being
fished is also from thesewaters, in the 1805 log of Captain Philip Beaver (Smyth, 1829),which
foretold the fate of this species in the Indian Ocean.Despite these early records and the first
scientific recordof the species being from the Indian Ocean by Andrew Smith in1828 and 1829
(Smith, 1829), very little is known onthe biology ofWhale Shark, its distribution range and status
in this region (Fowler, 2000).Targeted fisheries in the northern Indian Ocean have resulted in a
dramaticdecline of the species (Hanfee, 2001) which prompts the need for an urgentreview of the

status of the species in this region.

Whale Sharks are generally of limited value to fisheries. However, since the early 1990s an

increasing demand for Whale Shark flesh and fins in some Southeast Asian countries, especially
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Taiwan (Chen et al. 1997) led to an increase in targeted fish landings of the species in some
countries, particularly the Philippines, India and Taiwan. Artisanal fishing for Whale Sharks has
existed in a number of countries, such as Indonesia, Philippines, Iran, Maldives, India and
Pakistan (Anderson and Ahmed 1993; Hanfee 2001; Compagno 2002; Rowat 2007; White and
Cavanagh 2007). The surface swimming behavior of Whale Sharks has also led to mortality from
collisions with boats;these incidences are not often reported but presumably a regular occurrence
in some areas (Rowat 2010). Strandings are also relatively common in some areas, particularly
off the South Africancoast where it is thought that the Whale Sharks are possibly dying or

stunned by sudden chilling due to cold water masses (Beckley et al. 1997).

In the last two decades, a number of countries have banned fishing of Whale Sharks including
Maldives in 1993 (Anderson and Ahmed 1993), Philippines in 1998 (Pine et al. 2007), Honduras
in 1999 (Compagno 2002), Thailand in 2000 (Fishing Act B.E. 2490), India in 2001 (Wildlife
Protection Act, 1972), Palau and Belize in 2003 (Graham 2007), Seychelles in 2004 (Wild
Animals Bill), and Taiwan in 2008.

The increased global fishing effort and targeted fishing for elasmobranchs have initiated a
concern over the sustainability of several vulnerable species including Whale Sharks, particularly
in relation to their low productivity. International legislation relating to conservation and
protection of Whale Sharks include the species in the Appendix Il of Convention for the
Conservation of Migratory Species of Wild Animals in 1999 (CMS 1999), Appendix Il of
CITES (Convention on International Trade in Endangered Species) (CITES 2002) (Fowler
2000), Annex 1 (Highly Migratory Species) of the United Nations Convention on the Law of the
Sea (UNCLOS), and the Convention on Biological Diversity. Despite their protected status in
many countries, illegal and incidental capture of the species continues to be reported (Kasinathan
et al. 2006; Riley et al. 2009) almost everywhere.

Although a ban on the fishing killing and possession of Whale Shark products in India has been
in place since 2001, incidental by catch of the species has continued along the Indian coast
(Romanov 2002; Choudhary et al. 2008; Sajeela et al. 2010) and presumably many incidents go
unreported along the extensive coastline of India. This is partly due to the lack of awareness of

the imposed legislation, lack of education on vulnerability of the species, and the high cost of




rescuing and releasing an accidentally netted Whale Shark, including the establishment of a

stranding and rescue operation network in India.
3.1. OCCURRENCE OF WHALE SHARKS IN INDIAN OCEAN

In terms of their spatial distribution, Whale Sharks occur in the following Indian Ocean states:
Australia (Western Australia), Bangladesh, Djibouti, India, Indonesia, Kenya, Madagascar,
Malaysia, the Maldives, Mauritius, Mozambique, Seychelles, Somalia, South Africa, Sri Lanka,
Tanzania and Thailand (Irvine and Keesing, 2007; Norman unpublished). Whale Sharks are
regarded as a broad ranging species and globally have been found in many areas with surface sea
water temperatures ranging between 18-30° C (Fowler, 2000). However, they have also been
recorded in latitudes with far cooler temperatures as far as 41'N and 36.5° S (Wolfson, 1986).
Other studies have shown that they are commonly found in temperatures of 28-32" C (Eckert and
Stewart, 2001).

There is some published information on the variability in their temporal occurrence across the
region, such as from the Maldives where they are found in the west during the Northeast
monsoon, and in the east during the Southwest monsoon (Anderson and Ahmed, 1993). There
exists some good information on the timing of their occurrence at Ningaloo where they feed on

krill during periods of mass spawning of coral (Taylor, 1994; Wilson and Newbound, 2001).

A number of targeted fisheries have developed within the Indian Ocean.Some of these fisheries
originated from traditional roots; for instance in India, Pakistan and the Maldives Whale Sharks
were caught for their liver, from which oil was extracted to waterproof boats (Anderson and
Ahmed, 1993; Hanfee, 2001). Targeted capture of whale sharks escalated, especially in India
during the 1990s,in response to the demand from Taiwan for "Tofu Shark"”, or Whale Shark
meat.Reported figuresof Indian fishery indicate highest catch of Whale sharks individuals was
279 in 1999, but that despite increased effort only 160 were taken in 2000 (Hanfee, 2001). This
fishery was closed in 2001 when the species received protected status (Irvine and Keesing,
2007). The fishery in the Maldives previously took 20-30 Whale Sharks per year (Anderson and
Ahmed, 1993) but this proved unsustainable with declining catches and the whale shark fishery
was stopped in 1995 (Colman, 1997).




3.2. WHALE SHARKS ALONG THE INDIAN COAST

Occurrences of Whale Sharks from Indian watershave been reported in the published literature
foralmost a centurywith early records fromBuist, (1850), Pillai(1929), Prater (1941), Kulkarni
(1948) and Chackoand Mathew (1954). In fact, much of theinformation on Whale Sharks
available from India werefrom reports of beached or strandedWhale Sharks.Many of the
publishedrecords of Whale Sharks in Indian waters havebeen based on single landings at one or
more ofthe various fish landing sites along the Indian coast.Whale Sharks have been reported
along the entirelndian coastline extending from Gujarat in the westto West Bengal in the east
(Silas 1986; Pravin 2000;John 2010).

In recent decades sightings of Whale Sharks have been reported from almost all maritime states
of India including Gujarat (Hanfee., 2001), Maharashtra (Jadhavet al. 2005), Karnataka
(Kemparajuet al. 2002), Kerala (Paul 2006), Tamil Nadu (Rajapackiamet al. 2006), Andhra
Pradesh (Rao 1992), West Bengal and Goa (Pravin 2000; Choudhary 2008). In recent years,
there have been further records of Whale Shark sightings off the Orissa coast as documented by
Bar (1998) and Rao (2004).

3.3. WHALE SHARK EXPLOITATION IN INDIA

Whale Sharks were not commercially exploited until the early 1880’s with most landings
beingincidental are either discarded or thrown back into the sea. (Pravin2000)However, the mid
1980’s saw the world’s largest fish become a regular fishery for their liverwhich was used to
extract oil for coating fishing vessels(VivekanandanandZala 1994; AsokKumaret al 1996, in
Pravin2000 ).The demand for their meat, fins, liver, skin and cartilage grewin countries like
Taiwan (Chen and Phipps 2002), as well as Japan, Singapore and Hong Kong (Alava2002, in
Norman, Catlin2007) especially after the ban on Whale Shark hunting in countries suchas
Maldives in 1995 and Phillipines in 1998 (Chen and Phipps 2002);Whale Shark huntingbecame a
targeted and specialized fishery in itself and the Whale Shark began to be hunted foralmost all its
parts. This resulted in extremely large and unsustainable numbers of Whale Sharks being caught,
with the maximum recorded landings of 279 sharks in Dec 1999 alone in Gujarat India (Hanfee,
2001). In the same report for TRAFFIC India, Hanfee, (2001) reported as many as 40 Whale
Shark landings recorded in a single day (September 15, 2001) along the Gujarat Coast. It is




estimated that approximately 1,000 Whale Sharks were caught off the Gujarat Coast of India
during 1998 (CITES 2002). Cured Whale Shark meat and liver oil have a good market in India
and fins, frozen meat and skins from Whale Sharks caught in India have good markets in
Singapore, Korea and Taiwan (White and Cavanagh 2007). India is the world’s fourth largest
fishing nation, accounting for 4.4% of the global output (Radhakrishnanet al. 2009).In 1999-
2000, the export of 4,65,000 kg of Whale Shark meat from Veraval in Gujarat brought in
approximately INR 2,18,000 (Hanfee,2001. The Whale Shark fishery was thus a source of huge
economic profit andprovided a sizeable income to the fishermen who depended solely on fishing
for their livelihood.Hanfee (2001) described two predominant methods of Whale Shark capture.
The first oneinvolved mechanized trawler boats fitted with large hooks/harpoons. The second
predominant method involved by artisanal fishermen using small wooden dugout or fiber canoes
fitted with outboard motors. These similarly usehooks tied to large empty PVC barrels for
buoyancy. This method led to the locals calling the fish ‘Barel’ after the barrels. This strongly
indicates that Whale Shark hunting was atargeted fishery across all the fishing communities in
Saurashtra Coast in Gujarat. And while the larger commercial fishers mayhave recovered from
the loss in income due to the ban on Whale Shark hunting it is possible thatthe Whale Shark ban
may have affected the smaller fishermen in a more pronounced way. This needed further study,
particularily if it was to be believed, that people who were heavily involved in Whale Shark

hunting and trade are currently unemployedand/or under heavy debts.

The fisher folk of Gujarat based on their Traditional Ecological Knowledge (TEK) of the marine
environment and Indigenous Technical Knowledge (ITK) on specific target species for harvest
claimed that they knew exactly when and where to find the Whale Sharks (Hanfee, 2001). Such
knowledge isof utmost importance for research studies on habitat andecology of the Whale

Shark; these should thus be undertaken in collaborationwith local fishermen.

Only one long term research and conservation project on Whale Shark has been initiated in India
so far. This ongoing project, initiated by the WTI in the year 2003 along with the Gujarat Forest
Department and TATA Chemicals Limited, focuses on spreading awareness of the plight of the
species, rescue of incidentally captured Whale Sharks, understanding Whale Shark biology
through rescues and feasibility studies on community basedWhale Shark tourism for its long

term survival. In 2008, using TEK method the WTI conducted a survey along the 1600km coast




of Gujarat to understand the past and present status of Whale Shark and found Veraval,
Sutrapada and Dhamlej to be the major aggregation areas for Whale Sharks along the Gujarat
Coast (Praveen et al, 2008. unpublished report). The project also focuses on understanding the
biology, demography and migration ecology of the species . Satellite tagging of awhale Shark in
Gujarat in 2011 has yielded some firsthand information on the local movement of this animal

between different coastal states along the west coast (WT]I, unpublished data).

WTTI’s efforts over the last 10 years have helped to not only identify large aggregates of Whale
Sharks along the Gujarat coastlines, but also to put an end to the mindless slaughter of the Whale
Sharks. Under this continued effort to stop the organized hunting of the species in the Indian
waters, additional data from all other maritime states other than Gujarat is required, pertaining to
hunting, beaching as well as just temporal presence. Additionally, these surveys are expected to
help draftWhale Shark Conservation Action Plans for each Indian maritime state, and which
will form part of the National Action Plan for Whale Shark Conservation. In this background the
MFF programmeof IUCN - India supported WTI in implementing a small grant projectto

compile information on the status of Whale shark along the west coast of India.

3.4. RATIONALE OF THE PRESENT PROJECT

Whale Sharks are highly mobile animals spending most of their lives out of reach of humans,
making any long-term observation of their behavior in the wild very difficult and prohibitively
expensive. It is therefore, understandable that science has little understanding of the Whale
Sharks life history. However, fisher-folks across the world with their Traditional Ecological
Knowledge (TEK) do have a fairly adequate Indigenous Technical Knowledge (ITK) about
Whale Shark in the marine environment. Such indigenous knowledge of fisher-folks have been
used by marine research, conservation and management scientists across the world, (Drew, 2005;
Stacey et al, 2008; Swathi et al, 2007; Rinkevich et al, 2011). The present project therefore aims
to use the TEK and ITK of the marine environment and other resources including Whale Shark
of the fisher-folks operating in the Arabian Sea along the west coast of India in the maritime
states of Maharashtra, Goa, Karnataka, Kerala and Lakshadweep Islands to understand the past
and present status of Whale Shark, their aggregation hotspots and other aspects of their off take
in the Arabian Sea.




The rationaleforcontemplating the project is to fill in the gap of information about theWhale
Shark along the west coast of India except in the state of Gujarat (for which a similartype of
fishermen survey was completed by WTI in 2008). Through a questionnaire surveys in the
coastal villages along the west coast of India,it is expected that a better understanding will be
gleaned ofthe hotspots of Whale Shark sighting locations, season and frequency of sighting,
areas where most sightings have occurred, frequency and abundance of Whale Shark encounter
during the fishing activity and the frequency and possible location of other marine mammal
sightings in association with Whale Shark.

Based on the present and earlier Whale Shark landing information and the present west coast
survey outputs, we can also single out the Whale Shark aggregation hotspots in the west coast of
India requiring immediate conservation action. Aggregation hotspots refer to geographic
locations where Whale Sharks have been sighted, or where they are believed to aggregate or
migrate. This information will form the basis of a Conservation Action plan for Whale Shark

Recovery along the west coast of India and the whole coastline.
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4. OBJECTIVES OF THE PROJECT

The objectives of the project are:

1. To understandWhale Shark distribution across west coast of India and the range of threats
they face

2. To develop draft recovery plans for the whale sharks in collaboration with the respective

Indian range states

11
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5. PROJECT AREA

The west coast of India spans five maritime states and one archipelago, and has a coastline of
3300 km from Gujarat to Kerala 846 fishing villages with 8,99,332 fisher - folk (excluding
Gujarat) actively fish in the Arabian Sea (FSI information, 2011). Fishing activities along the
west coast of India are undertaken usingmotorised and mechanized fishing boats. The fishing
grounds off the West coast of India extend upto average depth of 80 meters and the continental
shelf extends upto 50 Nautical Miles from the coast. The 91 meters depth fishing ground off the
Maharashtra coast extends upto nearly 100 Nautical Miles from the coast. Heavy fishing activity
is observed during thepost monsoon period (October to December). A fishing ban has been
imposed by the Govt. of India for a period of nearly two months during the monsoons which
varies from state to state,as given below, every year. However, traditional and artisanal fishing

boats are permitted to carryout fishing during the ban period.

Table 1.Seasonal fishing ban or holiday along maritime states in west coast of India

State/Union Year of o ) Type of Fishing Type of fishing
] ] Notified Period | Days )
Territory Introduction ban permitted
10 June - 15 .
Maharashtra 1990 67 All Craft Nil
August
10 June - 15 ]
Goa 1989 67 All Craft Nil
August
15 June — 29 All except motorized | - 100 rized up to
Karnataka 1989 45 OBM/IBM vessels up )
July 0 25 hp engine 25 hp engine
Mechanized All traditional and
15 June - 31 vessels/ motorized motorized crafts of
Kerala 1988 47
July craft > 10 hp OBM/IBM up to 10
engine hp engine

Source: Vivekananda et al., 2010, Marine fishery Policy Brief - 2

The climatic condition in the Arabian Sea is characterized by the two monsoons — the South-
West and the North-East. The South-West monsoon lasts from May to September and the latter
from September to May. The best time for regular fishing is during the winter months when
oceanographic conditions are relatively stable. The currents are slow and the waters above the

continental shelf do not change very much as far as temperature and other physical or chemical
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factors are concerned. The present questionnaire survey was conducted in all the states of west
coast of India (except Gujarat), including Lakshadweep Island between May 2012 and March
2013.

5.1. Maharashtra coast

Maharashtra has a 720 km long coastline with a continental shelf of 112000 km? and 406
fishing villages in five coastal districts.Overall 152 fish landing centers in Maharashtra support
23,508 fishing crafts of which 13,053 are mechanized, 3382 are motorized and 7073 are
traditional crafts. According to the 2011 state fisheries statistics, the total number of fisher-folk
in Maharashtra numbered 3,19,397. Based on the reviewed records of historical Whale Shark
landing, CMFRI and State Fisheries Department fishermen census data, the project selected 21
major landing centers nearby fishing villages in Maharashtra for conducting the questionnaire
based fishermen survey to document their TEK and ITK on Whale Sharks (Fig. 1).

5.2. Goa coast

Goa has a 104 km long coastline with a continental shelf of 10000 km? and 39 fishing
villages in two coastal districts.34 fish landing centers in Goa support2551 fishing crafts of
which 1087 are mechanized, 932are motorized and 532 aretraditional crafts. As per the 2011
state fisheries statistics, the total number of fisher-folk in Goa numbered 10668. Based on the
reviewed records of historical Whale Shark landing, CMFRI and State Fisheries Department
fishermen census data, the project selected 12 major landing centers nearby fishing villages in
Goa for conducting the questionnaire based fishermen survey to document their TEK and ITK on
Whale Sharks (Fig. 2).

5.3. Karnataka coast

Karnataka has a 300 km long coastline with a continental shelf of 27000 km? and 156
fishing villages in three coastal districts.88 fish landing centers in Karnataka supportl15,655
fishing crafts of which 4373 are mechanized, 3705are motorized and 7577 aretraditional crafts.
According to 2011 state fisheries statistics, the total number of fisher-folk in Karnataka
numbered 170914. Based on the reviewed records of historical Whale Shark landing, CMFRI

and State Fisheries Department fishermen census data, WTI selected 23 major landing centers
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nearby fishing villages in Karnataka for conducting the questionnaire based fishermen survey to
document occurrence and distribution of Whale Sharks in the Karnataka coast (Fig. 3).
5.4. Kerala coast

Kerala has a 590 km long coastline with a continental shelf of 40000 km? and 222 fishing
villages in nine coastal districts.178 fish landing centers in Kerala support29,177 fishing crafts of
which 5504 are mechanized, 14,151are motorized and 9522 aretraditional crafts. According to
2011 state fisheries statistics, the total number of fisher-folk in Kerala numbered 602234. Based
on the reviewed records of historical whale shark landing, CMFRI and State Fisheries
Department district wise census data, we selected 57 major landing centers nearby fishing
villages in Kerala for conducting the questionnaire based fishermen survey to document their
TEK and ITK on Whale Sharks (Fig. 4).

5.5Lakshadweep (Union Territory)

Lakshadweep has a 132 km coastline with a continental shelf of 4000 km? and 20 fishing villages
in ten inhabited islands.19 fish landing centers in Lakshadweep support2384 fishing crafts of
which 667 are mechanized, 376are motorized and 1341 aretraditional crafts. As per the 2011
state fisheries statistics, the total number of fisher-folk in Lakshadweep numbered 40328. Based
on the reviewed records of historical Whale Shark information and Agatti Forest Department
data, WTI selected five important islands in Lakshadweep for conducting the questionnaire

based fishermen survey to document their TEK and ITK on Whale Sharks (Fig. 5)
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6. PROJECT DESIGN AND METHODOLOGY

6.1. Literature Review
The first phase of the project involved a review of existing Whale Shark information in two
major areas of interest:
e published literature to understand scientific information on Whale Shark along the west
coast of India
e grey literature to the past and present status of Whale Sharks along the west coast of India
Media reports that provide the threat information about the Whale Sharks in each of the
individual states were also reviewed.
These desktop reviews covered various disciplineson Whale Shark science which
includesconservation biology, anthropology,marine ecology and conservation. The review
covered a wider scope in geographical coverage than the west coast of India to include the
Maldives and Qatar regions. Sources included published andunpublished literature gathered
through library searchers via catalogues, databases and theinternet. The results of the literature
review is summarised according to key themes relating to Whale Shark ecology and migration,
uses, threats and traditional and technical knowledge acrossgeographic regions and cultural
perspectives. The literature reviewwasprimarily a desk top textual analysis of information,

identifying topics and analysing themes aswell as establishing a framework for the study.

6.2. Consultation with professional institution and organization

In the second phase of project, the survey team started collecting existing information on Whale
Shark landing, stranding and sighting records in west coast of India from different scientific
institutions, government and Non-Governmental Organization (NGO) working in the coastal

states along the west coast.
6.3. Developing the TEK and ITK based survey questionnaires

Refining the existing Traditional Ecological Knowledge (TEK) of Whale Shark survey
questionnaire used in eastern Indonesia by Stacey et al,(2008) and Indigenous Technical

Knowledge (ITK) questionnaire by CMFRI for their marine mammal field survey by

20

—
| —



Vivekanandan et al (2012),a new structural questionnaire was developed (see appendices
9.2).Questions and topics in the questionnaire related broadly to the following themes:

I.  Understanding of Whale Shark distribution across the west coast of India
Ii.  Range of threats experienced by Whale Shark along the west coast of India

6.4. Planning and finalizing the fish landing sites and villages for survey

The Central Marine Fisheries Research Institute (CMFRI) provided the information on major and
minor fish landing center along the west coast of India. These landing centers have been
categorized into 3 stratums by CMFRI, the details are provided in the table below,

Stratum No. Title Details, Boat type

Stratum 1 Major Landing centres Centres with Jetty construction, Trawlers and

Mechanised boats

Stratum 2 Minor Landing centres Mechanised boats and traditional fishing boats

Stratum 3 Lesser minor landing centres | Traditions fishing boats only

Additional information on Whale shark landings were gathered from the website, Marine Fishery
Information Service (MFIS). The respective state fisheries department provided project staff with
the coastal village data along with hand drawn maps. All these information were taken into
consideration and the villages were selected on the following criteria.

e All Major landing fishing centers in the state (based on CMFRI data)
e Landing centers with previous records of Whale shark landing or sightings
e Minor landing centers surrounding the major landing centers and landing centers with

records of whale shark sighting.

The present study was carried out in all the coastal statesalong the west coast of India except
Gujarat. The total length of the study area covered approximately 1846 km which also includes

five major Lakshadweep Islands. Based on the CMFRI district wise fish landing centers and
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fisheries department data the project selected 118 major fish landing centers nearby villages for

the questionnaire survey along the west coast and Lakshadweep Island (see Appendices 9.1).
6.5. Stratifying possible interviewees

The questionnaire survey was mainly targeted at male fisher-folks. We categorized the male
fisher-folks into two groups i.e., Retired Fishermen (>55 age) and Active Fishermen (<55 age).
Importance of focusing the questionnaire survey on retired fishermen was to gather previous
historical information about the Whale Sharks in their area of operation, and active fishermen

was to gather the present information about the Whale Sharks in their area of operation.
6.6. Conducting the questionnaire survey

The results of the literature review were used to define the field survey design key topics and
interview questions. Two members of the survey team were involved in conducting the
questionnaire survey in each village. The questionnaire were translated in five different language
i.e., Marathi, Kannada, Malayalam, Hindi and English targeted for each maritime states and
focused for conducting the questionnaire survey (Appendix 9.2). Along with the translated
questionnaire, WTI also carried some resources materials like Whale Shark miniature rubber
models, Whale Shark pictures taken from different angle which were shown to the target
audience for basic identification. The questionnaire survey with a single respondent lasted
between 30-45 min. Public gathering location such as fish landing center, local fishermen society
and local tea shop were mostly targeted wherereaching out to the fisher-folks was easier (see

appendices 9.3) .
6.7. DATA ANALYSIS

The results of the literature review and field interviews were analyzed qualitatively and written
up as records of conversations in data sheet, as well as literal translations of interviews recorded

digitally. Data were analysed using SPSS version 16.0 and Excel.
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7. RESULTS

7.1. Literature Review of Whale Sharks

Based on the published journals (35), grey articles (5) and media reports (7)the project tabulated
the following information of Whale Shark sighting, landing and scientific studies along the west
coast of India.

Table: 2. Details of published literature and media reports reviewed for co-ordinating the guestionnaire
survey by the WTI project.

Location of Whale Shark sighting

i formation DATE SOURCE OF INFORMATION
PUBLISHED JOURNALS
Near Trivandrum, Kerala 1938 Pillai RS (1929).
Bombay, Maharashtra 1941 Prater, S. H., (1941).
Mumbai, India 1948 Kulkarni CV (1948)
Malabar Coast, Kerala 1954 Chacko PI, Mathew MJ (1954)

Suratkal, 16 km north of o
1959 Kaikini, A. S., et al.(1959)
Mangalore, Karnataka

Silas (1986)Mar. Fish. Infor.Sen).,

Vizhinjam, Kerala 1960
T andESen,No. 66
Off Cannanore, landed at 1963 Thomas, M. M. and K.Kartha
Thayyil, Kerala (1964)
Calicut, Kerala 1970 Seshappa, G. et al. (1972)
Vizhinjam, Kerala 1972 Kuthalingam, M. D. K.etal. (1973)
Cuffe Parade, Bombay, ]
1978 Pai M. V. et al. (1983)
Maharashtra
Cuffe Parade, Bombay, ]
1980 Karbhari, J. P. (1986)

Maharashtra

) ) SatyanarayanaRao, K.(1986) Seven
Hejmadi,Malpe, Mooloor, Kaup South

1980 Whale Shark Landed in 8"
Karnataka "
November to 27" December, 1980.
Anjadiv Is., Karwar, 1981 Pai M. V. et al. (1983)
( )|
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Karnataka

Anjuna, Goa 1981 Doiphode, P. V. (1986)
Karwar, Karnataka 1983 Dhulkhed, M.H.(1983)
Cochin, Kerala 1984 Somasekharan Nairet al. (1986)
Cuffe Parade, Bombay, 1985 Karbhari, J. P. and C. J.
Maharashtra Josekutty (1986)
Cuffe Parade, Bombay ]
Maharashtra 1985 Shriram, M. (1986)
Panathura, near Vizhinjam, Kerala 1988 Lazarus et al.(1988)
Makarabagh, Malvan 1992 Maikar (1992)
Cooperage,Mumbai 1993 Sriram et al (1994)
Madaban, Ratnagiri 1995 Katkar (1986)
Dakti.Dhanu 1999 KambleandRane (2001)
Versova, Mumbai 2004 Jadhav et al (2005)
Vizhinjam 2005 Marine fishe-ries information
service 1128
Kollam 2006 Marine Fisheries Information
Service CMFRI 1207
Karwar, Karnataka 2007 Sreeram et al, CMFRI, Karwar
Kochi, Kerala 2008 Akilesh et al, CMFRI
Thalassery, Kannur 2008 Sajeela et al, 2010
Ankola, Karnataka 2009 Sreeram et al, CMFRI, Karwar
New Ferry Wharf, Maharashtra 2009 Das et al, 2009
Kochi, Kerala 2010 Akilesh et al, CMFRI
Kollam, Kerala 2010 P.T. Mani, 2010
Akilesh et al, Four whale shark
Kochi, Kerala 2011 landed from January to August
2011 in Kochi
GREY ARTICLES
Gujarat Coast, India 2008 Praveen et al, 2008 (Unpublished
[ =)




report)

Turning the Tides 2008 Wildlife Trust of India
Vizhinjam, Kerala 2007 Sabu, WTI
Calicut, Kerala 2007 Sabu, WTI
Niwati, Maharashtra 2008 SarangKulkarani
MEDIA REPORTS
o Media article : Hindu news paper
Vizhinjam, Kerala 2002 "
(26™ January 2002
) Media article : Times of India (26st
Trivandrum, Kerala 2002
January 2002)
Mumbai 2005 Deccan Herald News Paper
Pallithura, Kerala 2005 MalayalaManoroma
Kollam 2006 The Hindu news paper
Kasargode 2007 Media article: Times of India
Khariwado, Goa 2007 Herald news paper cutting

7.2. Range of information gathered from professional institutions and Non-
Governmental Organizations

Table 3: Institutionsand NGOs visited in west coast of India for the Survey

Organization Visited Kinds of information gathered

Central Marine Fisheries
Research Institute, Cochin | Fish landing centers across the west coast of India
(CMFRI)

Bombay Natural History

) ] Reported information in Maharashtra coast of Whale Shark landings
Society, Mumbai (BNHS)

National Institute of ) )
Whale Shark information from Goa
Oceanography, Goa (NIO)

Goa University Whale Shark information from Goa

Karwar University Whale Shark information from Karnataka

State Fisheries | Fishing villages names and route map in the each state across the west
Department coast of India
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7.3. Results based on Questionnaire Survey in West Coast of India

Overall, 1703 interviews were conducted between May 2012 to November 2012 and
March 2013 with the fisher folk in fourStates (Maharashtra, Goa, Karnataka, and Kerala) and
one Union Territory (Lakshadweep Islands) (Table 2). All the analysis was carried out using
SPSS 16.0 and Microsoft Excel 2007. Findings on similar aspects (such as Whale Shark sighting
in lifetime or time period of Whale Shark sighting) for five different survey regions were
represented graphically for easy comparison and subsequent formulation of recovery plan for

each state.

Table: 4Number of surveyed villages and respondents along the west coast of India

o . ] Time-period when
Survey activities Number of villages Number of fishermen
survey was
undertaken visited in each state interviewed in each state
conducted
10" May —
Maharashtra 21 424 N
257 June, 2012
2"%uly — 25" July,
Goa 12 178 y y
2012
1% August — 25"
Karnataka 23 400
September, 2012
1% October — 25™
Kerala 57 600
November, 2012
1% March — 25"
Lakshadweep 5 101
March, 2013

7.3.1. WHALE SHARK SIGHTING

Among (n=1703) the respondents interviewed along the west coast of India, 62%
respondents (n=1033)reported to have sighted the Whale Shark in the Arabian Sea during their
fishing operation. The highest proportion of respondent fishermen who encountered Whale Shark
(Figure 1) were in Lakshadweep (28%, n= 91) followed by Maharashtra (20%, n= 274),
Karnataka (19%, n= 236), Kerala (18%, n= 350) and Goa (15%, n= 82). The result indicated that
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the possibility of Whale Shark sighting was highest in the Lakshadweep during fishing
operations. This is perhaps because the Lakshadweep archipelago which is close to the Maldives,
where Whale Shark tourism has been developed under a national level researchprogrammes thus
improving their status and numbers. (Rees et al2012). The maximum respondents in the northern
part of Maharashtra reported to have sighted the Whale Shark near Saurashtra coast, Gujarat as
their fishing operation extended to that coast and rest of the respondents reported to have sighted
the Whale Shark within 20- 40 km offshore from Malvan coast in Maharashtra.

MAHARASHTRA KARNATAKA
20% 19%

LAKSHADWEEP
28%

Fig.6 Percentage of interviewees who reportedWhale Shark sighting

7.3.2. Time-period of Whale Shark sighting by the respondents over the decades (from five

survey regions)

For over a decade,Whale Sharks have been sighted or landedalong the west coast of India. All
the responses collected from five survey regions were categorized into four time periods as
recent as 2011-12,(n= 184), comparatively recent as 2009-10,(n= 227), during the last decade
2000-2008,(n= 212) and in the decade up to 1999, the last decade (n= 410). To test the statistical
significance of the differences among the number of fishermen who indicated different time
periods of Whale Shark sighting over the decades, non-parametric Kruskal-Wallis y? test (Sokal
and Rohlf 1981) was applied after testing the distribution (normality) of the data. The result
depicted that mean number of respondents (in each village) who has seen Whale Shark before
1999 were significantly higher (Kruskal-Wallis y* 74.65, degrees of freedom 3, p= 0.00) than the
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mean number of respondents (in each village) who had seen the species in other time periods of

later decades (Fig. 7).

However, when the data was analyzed using the responses of active fishermen (presently
engaged in fishing) only (n=460), the mean number of respondents (in each village) who has
encountered Whale Shark 3-5 years back was significantly higher (Kruskal-Wallis x> 204. 24, df
4, p<0.05)than the mean number of respondents (in each village) who has seen the species
recently or decades back (Figure 8). This overall trend of Whale Shark sighting by active
fishermen between 3-5 years back was observed in each of the survey States barring
Lakshadweep where the mean number of respondents who has encountered Whale Shark

recently or 1-2 years back or 3-5 years back was similar (Figure 9).
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7.3.3. FREQUENCY IN WHALE SHARK SIGHTING OVER A YEAR

Over a calendar year, Whale Sharks were sighted by the fishermen in different months in the

Arabian Sea.

assessed and the peak season when most of the fishermen encountered Whale Shark in Arabian

Sea was also pointed out.

When asked about the season of Whale Shark sighting, the fishermen indicated different
segments of the year. To present the result in more realistic way, cumulative number of
respondents for each month of the year was calculated and represented (Fig. 11). The graph also
depicted the state wise variation in period of Whale Shark sighting in a year along with the
overall trend of the entire West Coast of India. Among all the five states, only in Lakshadweep,

Whale Shark was observed by the respondents throughout the year, and for all other States,

The variations in number of sightings in different months of the year were

winter months were reported as the best time for Whale Shark sighting.
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7.34. NUMBER OF WHALE SHARK SIGHTED

FISHERMEN

Based on the respondents fishing experience and number of Whale Shark encounters in a
lifetime, six encounter ranges were selected based on the respondent’s data from each state; the
ranges start from 1-5 and upto more than 21 encounters. To test the significance of the
differences among the numbers of respondents who indicated according to different categories of
number of Whale Sharks seen in lifetime, non-parametric Kruskal-Wallis > test was applied
after testing the distribution (normality) of the data. The result depicted that the mean number of
respondents (in each village) who had seen 6-10 Whale Sharks in their lifetime were
significantly higher (Kruskal-Wallis y* 336.61, df 5, p <0.05 ) than the mean number of

respondents (in each village) who had seen more or less number of Whale Sharks in their

lifetime (fig. 12).
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Fig. 11 Number of whale shark sighted in a fishermen lifetime
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The graph (fig.13) depicts the state-wisevariation in number of fishermen for different
categories of total number of Whale Sharks seen in their lifetime. Only in Lakshadweep, a

considerable number of fishermen (n= 13) had seen more than 20 Whale Shark in their lifetime.
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Fig. 12 State-wise number of Whale Shark sighted in a fishermen lifetime
7.3.5. WHALE SHARK INCIDENTAL CATCH

Incidental catch of Whale Sharks is a matter of concern worldwide. Incidental catch is one of the
major threats to the Whale Shark populations. Among several kinds of fishing gears used,
gillnets and purse seines have been identified as the main gears that cause Whale Shark

incidental catch along the west coast of India.

Based on the responses of fishermen on lifetime incidental catch of the Whale Shark, it was
found that Maharashtra contributes 29% (n=196), Karnataka contributes 28% (n=180), Kerala
contributes 26% (n=254) and Goa contributes 17% (n=47) [Figure 14].

Of the (n=196) respondents who incidentally caught the Whale Shark in Maharashtra, Gill net
was responsible in 122 cases, Purse-seine was responsible in 71 cases and trawler was

responsible in three cases only. Of the (n=47) respondents who incidentally caught the whale
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shark in Goa, Gill net contributes the (n=35) in majority of the cases followed by Purse-seine
(n=9) and trawler (n=3). Of the (n=180) respondents who incidentally caught the Whale Shark in
Karnataka, Gill net was responsible in 124 cases, Purse-seine was responsible in 40 cases and
trawler was responsible in 16 cases. Of the (n=254) respondents who incidentally caught the
Whale Shark in Kerala, Gill net contributed in most of the cases (n=208) followed by Purse-seine
(n=33) and trawler (n=13). In overall, Gill net contributed 72% (n= 489), Purse-seine 23% (n=
153) and Trawler contributed 5% (n= 35) of incidental Whale Shark catches all along the west
coast of India (Figure 14). Of the 101 respondents interviewed in Lakshadweep, not even a
single fisherman had come across any incidentalWhale Shark catch in their lifetime. This is
mainly because of their fishing method for which they usetraditional types of crafts and gears for
fishing such as rowing crafts and fishing gears like hand lines, cast nets, wounding gears and
harpoons. However, it is to be noted that a few mechanized boats were also operating in

Lakshadweep seas, especially to fish tuna.

KERALA
26%

MAHARASHTRA
29%

KARNATAKA
28%

Fig. 13 Percentage of Whale Shark incidental catch

To depict the significance of the difference among the number of respondents who had
incidentally caught Whale Shark by using three different types of nets (Gill net, Purse- siene and
Trawl net), non-parametric Kruskal-Wallis y* test (Sokal and Rohlf 1981) was applied after
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testing the distribution (normality) of the data. The result depicted that mean number of
respondents (in each village) who had caught Whale Shark using Gill net were significantly
higher (Kruskal-Wallis y* 218.56, df 2, p <0.05) than the mean number of respondents (in each
village) who had caught the species using either Purse-seine or Trawl net (Figure 15).

2

N=153

: 1

Shark incidentally

N=35

KN

Mean (+-2 SE) of respondents (lvillage) caught Whale

T I |
Gill net Furse-seine Trawl net

Types of net used

Fig. 14.Differences in mean of respondents caught Whale Shark incidentally using different types of net

7.3.6. VOLUNTARY RELEASE OF WHALE SHARK BY FISHERMEN

Based on the information of Whale Shark incidental catch, the question of disposal of the
entangled Whale Sharkwas raised to the fishermen. It was found that 677 respondents who
caught Whale Shark incidentally, voluntarily released the entangled Whale Shark. State wise
comparison (Figure 16) of this data revealed that fishermen in Goa contributed 50% (n=40) of
the voluntarily release followed by Maharashtra 21% (n=69), Kerala 17% (n=72) and Karnataka
12% (n= 36). This voluntary release of Whale Shark was largely to save the net and also fishing
time and space which they otherwise would loose if the large size Whale Shark remains

entangled in the net.
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Fig. 15 Percentage of Whale Shark release

7.3.7. CORRELATION BETWEEN NUMBER OF FISHERMEN WHO RELEASED
WHALE SHARK AND NUMBER OF FISHERMEN AWARE ABOUT THE BAN ON
WHALE SHARK

Spearman rank correlation (Sokal and Rohlf 1981) coefficient (rho, for non-normal data) was
computed to assess the relationship between number of fishermen who release Whale Shark
(incidentally caught) and number of fishermen who are aware of about the ban on Whale Shark
fishing. In case of Goa, there was a good positive correlation between these two variables (rho=
0.76, p=0.004, n= 12). However, in case of Maharashtra, Karnataka and Kerala no significant
correlation was present between these two variables (rho= 0.31, p= 0.13, n= 25; rho= 0.19,
p=0.24, n= 39 and rho=-0.15, p= 0.24, n= 59 respectively).

7.3.8. VILLAGE LEVEL COMPARISON OF STATES IN TERMS OF EFFECTIVENESS
OF THE AWARENESS REGARDING BAN ON WHALE SHARK FISHING

To depict the position of each village (State wise) in terms of awareness of fishermen regarding
the ban on Whale Shark fishing and corresponding action taken when a Whale Shark is
incidentally caught, two indices were calculated from the data on action taken to the Whale
Shark which is incidentally caught and from the data on awareness of the ban. The first one,
“release index” included standardized value of percent dragged to the shore subtracted from

percent of release for each village. The second one, “Awareness index” included standardized
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value of percent unaware subtracted from percent aware about the ban on Whale Shark fishing.
A scatter plot (Fig. 17) summarizes the result. The plot can be divided into four quadrates (1.
+ve release index and +ve awareness index, 2. +ve release index and —ve awareness index, 3. —ve
release index and —ve awareness index, 4. —ve release index and +ve awareness index).
Fishermen of the villages situated in Karnataka and Kerala were generally aware about the ban,
however, were reluctant to release the Whale Shark. On the other hand, fishermen of Goa were
generally not aware about the ban but they had released the Whale Shark on most of the
occasions. Data of fishermen residing in Lakshadweep were not included in the analysis as no
incidental catch of Whale Shark was reported from this Union Territory. In case of fishermen of
Maharashtra, no particular trend was visible in the scatter plot as the awareness level of most of
the villages were negative and the fishermen had either released or dragged the incidentally
caught Whale Shark to the shore in almost equal proportion.
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Fig. 16 Scatter plot showing the distribution of villages (of four different states of west coast of
India) with respect to release of incidentally caught Whale Shark and awareness about the ban on
Whale Shark fishing
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7.3.9. HUMAN INDUCED THREATS TO WHALE SHARK IN WEST COAST OF INDIA

As far as threats to Whale Sharks in west coast of India are concerned, there is no conclusive
evidence confirming the hunting or target fishing of Whale Shark. Threats are mainly due to
incidental catch and the rate of incidental catch were found to be more in three type of fishing
gears, Gill net contributing 72% (n= 489), Purse-seine contributing 23% (n= 153) and Trawler
contributing 5% (n= 35) of incidental capture of Whale Shark all along the west coast of India
(fig.15).

7.3.10. INDIGENOUS KNOWLEDGE ON WHALE SHARK ALONG THE WEST
COAST OF INDIA AS COMPARED TO GLOBAL SCIENTIFIC INFORMATION

Based on the indigenous knowledge of fisher folks in the west coast of India about the Whale

Shark and global scientific information, we generated the following comparison.

Table: 5 Indigenous knowledge on Whale Shark along the west coast of India and global scientific information

Fisher folk Indigenous Knowledge about

Whale Shark Scientific information about Whale Shark

Whale Sharks live in all tropic and warm-temperate

] o ) | seas except evidently the Mediterranean. It is
During fishing operation the Whale Shark is o i .
o ] thought to be primarily pelagic and to occur in the
often found swimming on the surface in the sea )
waters of over 130 countries (Turnbull and Randell

2006)

Water flows over the gills of the Whale Shark
simply by opening its mouth and swimming
) o forward, a process termed as Ram Filter Feeding
Whale Shark while swimming in the open sea
] (Heyman et al, 2001). Whale Sharks extract oxygen
suck large quantity of water through the mouth ] ) ) )
from the water which flows over a five pairs of gills.
Water flows from the brachial cavity to these gills

through filtering pads.

Whale Sharks are versatile filter feeders, filtering
Whale Sharks are often found along with the | large amounts of water over their specially adapted
bloom of Paste Shrimp sp in west coast of India. | gills, catching planktonic and nektonic organisms
(Jarman and Wilson 2004).
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7.3.11. GEOGRAPHIC LOCATIONS WHERE WHALE SHARKS HAVE BEEN
SIGHTED, OR WHERE THEY ARE BELIEVED TO AGGREGATE

One of the outcomes from the west coast fishermen survey is that at least four Whale Shark
aggregation sites along the west coast of India including Lakshadweep Island have been
identified for the first time (Fig.18). Of the 274 respondents who reported to have sighted the
Whale Sharks during fishing operation, 83 respondents from Mumbai, Thane, Raigad reported to
have sighted Whale Sharks off Gujarat Coast especially near the Saurashtra coast and 55
respondents from Raigad, Ratnagiri and Sindhudurg reported to have sighted Whale Sharks off
the Malvan coast of Maharashtra.

Of the 236 respondents who reported to have sighted the Whale Shark during fishing operation
in Karnataka, 115 respondents from Uttar Kannada, Udupi and Dakshin Kannada reported to
have sighted whale sharks more or less close to Netrani Island in Karnataka and 25 respondents

from Uttar Kannada reported to have sighted whale sharks off the Malvan coast at Maharashtra.

Based on the Kerala and Lakshadweep fishermen observations, the Whale Shark sighting were
reportedly more in the following group of Islands, Androth, Pitti, Suheli, Chinnapara,
PeriyaparaBangaram and Minicoy. Most of Whale Sharks landed on the Kerala coast were

reported by the interviewees to be mainly from Lakshadweep waters.
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Fig. 17 Geographic locations where whale sharks have been sighted, or
where they are believed to aggregate




8. DISCUSSION

The whale shark survey was executed basically to understand the past and present distribution of
the species along the West coast of India, solely based on the Indigenous Technical Knowledge
of the fisherfolk in their concerned fishing zones. This survey is part of a larger initiative of
expanding the Whale Shark conservation strategy and action plan to other parts of the West coast
which are presently confined to the state of Gujarat in the West coast of India.Cumulative
number of 1602 interviews have been conducted in 113 fishing villages along 1714 km long
coastal line of Maharashtra, Goa, Karnataka, and Kerala states (North to South) between the
period of May (2012) and November (2012) and 101 interviewees had been conducted at five
islands of Lakshadweep Archipelago (towards Western side) during March (2013) .Therefore,
atotal of 1703 individual fisherman have been interviewed in a duration of 8 month along the
west coast of India and Lakshadweep Islands. The result revealed that the percentage of Whale
Shark sighting were high in Lakshadweep (28%) and low in Goa (15%). In reference to the
sample size, the fishermen interviewed (n=600) in Kerala belonging to 57 villages were high
compared to thefishermen interviewed in Lakshadweep (n=101) belonging to five islands.
However the numbers of Whale Shark sightings in Kerala (350) were relatively low in number
compared to Lakshadweep (28%), Maharashtra (20%), and Karnataka (19%) thereby reducing
the overall percentage (18%). Arguably most of these whale shark sightings by Kerala fishermen

were in Lakshadweep waters.

Occurrences of Whale Shark from west coast of India and Lakshadweep Islands have been
reported in the published literature for almost a century, with early records of Whale Shark in
Maharashtra by Prater, S. H., 1941, Goa by Doiphode, P. V. 1986, Karnataka by Kaikini, A. S.,
et al. 1959, Kerala by Pillai RS 1929 and Lakshadweep Island by Burton 1940 (Silas 1986).
According toAkilesh et al2012, in the last 10 years Whale Shark landing were high in Kerala
followed by Maharashtra and Karnataka, which matches with our survey results.Hehas further
provided information on 6 small juvenile Whale Sharks ranging in length from 95 to 260 cm TL,
found in by-catch ofgill nets off the Arabian Sea,landed in Kerala coast during the period 2008 to
2011. In Kerala among 600 respondents, 350 sighted the Whale Shark and maximum
respondents from Kerala either sighted or incidentally caught the Whale Shark in Lakshadweep

Islands. Earlier, Silas (1986) had provided information on whale sharks sighted in Lakshadweep
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Islands, Ali Manikfan, formerly of the Central Marine Fisheries Research Institute, who hails
from the Minicoy Island in the Lakshadweep Archipelago, informs that he has seen on at least
three occasions whale sharks caught in Minicoy, but none of the specimens were longer than
eight feet. Their occurrence is rare, but the local fishermen are well aware of its passive and
harmless disposition, and call it "Vori mas meer'. The name' Vori mass' is applied by them to

species of Siganusstellatus (Forskal) which has got a blotched color pattern, from which

probably the name of the shark is also derived(Silas 1986). Based on the active fishermen
responses (n=460), who have encountered Whale Shark during their fishing operation, the
gradual decline in Whale Shark sighting from 2010 to 2011 onwards along the west coast of
India is confirmed, but that frequency has been sustained in the Lakshadweep group of Islands.
Gradual decline in Whale Shark sighting frequency (Fig. 8) along the west coast of India is
mainly due to the continuous changes and up-gradation of existing fishing technologies and
increase in the efficiency of craft and gears. In recent years there has been considerable increase
in activity of the motorized sector, especially the ring seine and mini-trawl fishery, causing
concern for certain exploited species. There have also been dimensional changes in the gear and
the time spent for fishing in the mechanized sector by undertaking voyage fishing and use of
sophisticated electronic devices for fish finding has resulted in increased fishing pressure and
fishing efficiency (Bindu, 2011).

According to the fishermen respondents who also operate traditional fishing boat, the decline in
sighting of Whale Shark was mainly due to the sound emitted from the mechanized fishing
vessels due to which the larger fishes like Whale Sharks move away from their native sighing
grounds in the Arabian Sea. Unlike cetaceans, sharks do not use sound to communicate with
each other. However, sharks do sense sound as pressure through their lateral line system, and it is
possible that high decibel sounds may negatively impact on Whale Sharks. Experiments have
demonstrated that sharks can hear sounds with frequencies ranging from about 10 Hertz to about
800 Hertz (Martin, 2004). The effects of very loud sounds on shark behaviour are not well
documented; however it is possible that they could potentially disrupt normal behaviours such as
feeding, mating, or migrating from one place to another (Whale shark recovery plan, Australia,
2005). According to whale shark recovery plan submitted to Common wealth of Australia
(2005), the globalWhale Shark population decline has been attributed due to the fishing pressure

in International waters esp., India, Taiwan and Philippines. InterestinglyWhale sharks are not
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hunted around Lakshadweep group of Islands, in addition they practices traditional fishing
methodslike using rowing boats andnon destructive fishing gears like hand lines, cast nets,
wounding gears, harpoons possibly resulting in the increased Whale Shark sightings in the
region. Only a few numbers of mechanized boats operate in Lakshadweep which are especially

for fishing tuna.

Maximum number of Interviewees (< 900) suggested that the Whale Shark were sighted
frequently along the west coast of India, between the months of November to April in a year. On
the other hand, in west coast of India, the period from November- December to April is the time
when sardines and mackerel occur in abundance, and as already noted, this period coincides with
the occurrence of Whale Sharks in the coastal waters of that area. This is also the period when
schools of bonitos, frigate mackerels, skiperels, skipjack and yellow-fin tunas visit the coastal
waters along the west coast of India. It will be worth finding whether any such associations
between these larger fish and the Whale Shark exist in our waters (Silas, 1986). In fact, off San
Diego on the California coast, whenever the Whale Shark is sighted, fishermen know that it will

be invariably surrounded by yellow-fin tuna and head for it (Gudger, 1941).

Based on the questionnaire based fishermen survey and historical Whale Shark information from
published journals along the west coast of India, we assessed the level of threats faced by Whale
Shark across the coastline of Arabian Sea. There is no conclusive evidence to confirm hunting or
targeted fishing of whale shark. Our knowledge today is confined mainly to incidental captures,
stranding or ramming by ships or boats which can be considered aspresent major threats to the
Whale Shark along the west coast of India. Many of the respondents (n=677) have reported to
have foundentangledWhale Shark caught incidentally in their fishing gears, specifically in three
types of fishing gears viz., Gill net, Purse-seine and Trawl net. Among the three fishing gears,
gill net (n=483) is found to be most predominant gear responsible for Whale Shark entanglement
followed by Purse-seine (n=153), Trawl and other nets. While comparing the survey data with
data of last ten years from published journal and articles on Whale Shark incidental catch;among
a variety of fishing gears most records reported entanglement in gill nets. Though the protected
status of Whale Sharks is in effect from 2001, reports of stranding due to human interactions(e.g.

vessel collisions, releasing netted and injuredsharks), incidental landings (by catch)
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andstranding/beaching are still being recorded(Akilesh et al, 2012). At the same time, sightings

or captures of smaller Whale Sharks less than 2.5 m or 3 m are possibly going unreported.

Over the past five years Whale Shark landings have been reported in various states of west coast
of India except in Gujarat primarily due to the level of awareness among fishermenon whale
shark. In Gujarat the level of awareness increased up to 69%, after WTI and IFAW (International
Fund for Animal Welfare) launched the Whale Shark Campaign in January 2004 in collaboration
with the Gujarat Forest Department, Tata Chemicals and Gujarat Heavy Chemicals Ltd. Well-
known religious leader, ShriMorariBapu supported the initiative leading to the grand success of
the campaign. Success of launching a huge campaign for Whale Shark in Gujarat were reflected
on the positive response among the civilian, fisher-folk and even to the Government. Now
Whale Shark is one of the prides of Gujarat and many cities in Gujarat have adopted the Whale
Shark as its city mascot. Presently the Gujarat fisher-folk community themselves are involved in
conservation by the newly introduced scheme by WTI in collaboration with the Gujarat Forest
Department, Tata Chemicals and David Shepherd Foundation for self-documenting the Whale
Shark rescues of incidental catches. The photos of the release taken by the fisherman are used for
a compensation of damaged fishing nets by Whale sharks from Gujarat Government.
Theawareness campaign, compensationprogram and self-documentation scheme for releasing
net-caught Whale Shark iscurrently limited to Gujarat only, which appears tohave had a positive
impact and if such a program is extended to all coastal states, it would be a greatsupport to
fishers, especially in Kerala and Karnataka where the fishermen report dragging the entangled
Whale Shark to the shores for sale. Due to the protection status for Whale shark in the Indian
Wildlife ProtectionAct 1972, the dragged whale sharks does not attract buyer, ultimately leading
to the fishermen discarding the dead whale shark. At the same time, most fishers are sympathetic
to anet-caught whale shark, butcutting the net to release the animal comes at a financialcost to
the fishermen.Increasing the level of cooperation between the five coastal states along the west
coast of India will result in a range state agreement to reduce the pressure on the Whale Shark in

their waters.

Geographic locations on whale sharks sighting, or probable aggregation based on the fisher-folk
response has been plotted on a bathymetric map, as result of which four wahle shark aggregation

sites were identified in the Arabian Sea, i.e. Minicoy in Lakshadweep, Netrani in Karnataka,
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Malvan in Maharashtra and Saurashtra Coast in Gujarat. Further in depth research and the
frequent cruise surveys in these aggregation sites may provide valuable insight into Whale Shark
lifecycle. Further to authenticating these findings there are previous reports of schooling
behavior in 1998, when 16 juveniles of about 1m where reported to be swimming with a whale
shark of 5.5m of Vizhinjam, India (Krishnapillai 1998). Other record of whale shark aggregation
in Gujarat are based on the whale shark rescue data maintained by WTIin collaboration with the
Gujarat Forest Department and Tata Chemicals from 2005 onwards, overall 372 whale shark
were rescued by fishermen along the Saurashtra Coast of Gujarat (Veraval, Sutrapada and
Dhamlej) and fishermen survey to document their TEK and ITK on Whale Shark in Gujarat
Coast (Praveen et al., 2008 unpublished).Occurrences of whale sharksalong the west coast of
India and Lakshadweep Islands appear to show some seasonalityaccording to published reports
and our survey results. Whale sharksoccur off the Gujarat coast in the winter monsoonperiod, i.e.
February to March (Rao 1986; Silas1986; Pravin 2000; Hanfee 2001) that is correlatedwith the
winter cooling and high productivity of thenortheastern Arabian Sea (Haq et al. 1973;
Paulinoseand Aravindakshan 1977). During the winter monsoon, seasonal cooling and
convectivemixing in the northern Arabian Sea injects nutrients into surface layers,
triggeringprimary production and a phytoplankton bloom (Bhattathiri et al., 1996;
Prasannakumarand Prasad, 1996).Predictable aggregationshave been reported for whale sharks in
other partsof the Indian Ocean, e.g. Djibouti (Rowat et al.2006), Kwa-Zulu Natal coast and
Mozambique(Cliff et al. 2007), Seychelles (Rowat et al.2009), Ningaloo Reef in Western
Australia andAndaman Sea off the west coast of Thailand (Colman1997) and the Maldives
(Riley et al. 2010). Thelargest aggregations of whale sharks have beenreported from Mexican
coastal waters (de la ParraVenegas et al. 2011). The Whale shark aggregation, rescues,
awareness and involvement of corporate sector in conservation are all positive responses for

marine species conservation.

The Present west survey has given us information about the status of whale shark in the Arabian
sea, which is one of the Large Marine Ecosystem (LME) of the world. However, we have
virtually little and no information about the status and threats to the Whale shark in the Bay of
Bangal, the other large LME. There is an urgent need to initiate a survey along the East coast of
India and the Andaman and Nicobar Island in the Bay of Bengal for a complete picture of the

Whale Shark in the Indian water.
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In the Asian region such detailed information on Whale Shark and a model conservation
programme as has been in operation in India will paved the way for other Northen Indian Ocean
countries to consider collaborating and initiating a regional Whale Shark conservation
programme involving the fisher community in a big way. Marine species and habitat

conservation is possible only with an inclusive management approach.
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9. APPENDICES

9.1 Location visited along the west coast of India to conduct the TEK and ITK based
questionnaire survey on Whale Shark.

MAHARASHTRA | GOA KARNATAKA | KERALA LAKSHADWEEP
THANE NORTH GOA UTTAR KANNADA EASARGOD AGATTIISLAND
ARNALA CHAPORA BELAMBER AJANOOR
DAHANU DONAPAULA BELEKERI ARIKKADI ANDROTH ISLAND
NAIGAON MALIM- DANDEBAG BEKAL KADMATH ISLAND
TEMBHI PANJINM GABITHWADA CHERUVATHUR
UTTAN MORIJIM GANGAVALI HOSDURGA KAVARATHI ISLAND
AMUMBATL SIRIDAO GOKARN THALANGARA MINICOY ISLAND
CUFFEE PARADE SOUTH GOA GOTNEBAG EKANNUR
FERRY WHARF BAINA HOLANGADDE AYIKKARAFH
MANORI BENAULIM KAGAL AZHEEKAL Kerala Continues._____
SASOON BETUL KAJUBAG NEW MAHE ALLEPEY
VERSOVA CANACONA KARWARF.H PUTHIYANGADI ARTHUNEAL
RAIGAD CUTBONA MANJUGUNI TELLYCHERRY MANAKODAM
ALIBAUG KHARIWADA MUDGEAMDAILLI CALICUT PALLITHODU
BHARADKHOL MAJORDA NOVBAG BADAGARA THOTTAPALLY
KARANJ PAVINKURVE BEYPORE F.H THUMPOLLY
AMORA TADRI CHALIYAM THYKAL
MURUD TDUPT CHOMBALA QUILON
VERSOLI HEJMADI KOLAVI CHILLICKAL
RATNAGIRI PADUBIDRI PUTHIYAPPA NEENDAKARA
AMBOLGAD BADAYERMAL QUILANDY QUILON PORT
HARNAI BIJADI VELLAYIL SAKTHIKULANGRA
KELSHI GANGOLLI MATLAPPURAM THANKASSERY
MIRKARWADA GOPADI KOOTAYI WADI
SAKHAR GUIJARBETTU PARPANANGADI IRIVANDRUM
SINDHUDURG KATPUJAL PONNANI MAMPATLY
DHABHOLI KODARI THANUR CHILAKKOOR
MALVAN KODIKANYANA VADAKKE VETTOOR
TARKARKII KUDAPURKODI THRISSUR ADIMALATHURA
WADETAR MALPEEH MUNAKKAKADVU CHERIATHURA
MANOOR CHETIUVA POONTHURA
MARAVANTHE NATTIEA PUTHENTHOPPU
MATTUKOPPAL AZ7EECODE PUTHUKURICHI
NAVUNDA PALAPETTY SANTHIPURAM
PADUKARE THALIKULAM VALIAVELI
SHIROOR ERNAKULAM VETTUTHURA
THOTTAM COCHINFE.H VIZHINJAMN
TRASI FORT KOCHI
DAKSHIN KANNADA KALAMUKKU
MANGALORE MUNAMBARAN
PADUKARE NARAKKAL
ULIYARAGOLI PUTHUVAIPU
ULLAL

—
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9.2Whale Shark Survey Questionnaire in English (This was translated into Malayalam,
Kannada, Konkani and Marathi)

[0 / ~
P T~ \JucN

Trust Margroves for e Fisams
of Dimil i Ve T P T3E T R e

An asseszment of the past and present diztribution status of the Whale Shark
Rhincodon typus along the west coast of India

Wildlife Trust of India (WTT)
B-13, Second Floor, Sector-§, Noida, Uttar Pradesh, 201301

Wame of villags: Daie:;

Name of fisherman- Occupation:

Relipon- Cootact nm. -

Aze Educational Chaalification:
Crvmer emploves: Type of boat & zear

1. How far out iofo the s=a do you go to fsh?
1. How many days'time m a month/day do you fishT When is the fshing holidays / season when
vou dem’t fish in your area”
3. What Type of boat & gear”
4. Do you use GPS/'Wireless for navization or searching fishing erounds?
& Are you aware of the Whale shark™
ATNED
PICTURE AIDED
6. Whale Shark is a “Whale™ or “Shark™? What you call it locally (Local pame) 7
7. Where do you most often see whale sharks™
Throughout the year [ Specific season (Peek sightmg season )
Feef area / Bay / Hear estuary:
Water conditions:
How far offshere (ko) -
Water depth (estimate) —
Time of the day - Moming / Neon [ Afternoon’ Evening:
8. How do you see the whale shark 1= with the fm out of the water? How do you fnd them
smgle or i group” If you ses them when sailing do they porfent amything either good or bad for
you?
. Any change in the frequency of Whale chark sighting in last 10 yeam? Any chamge i their seasonal
sighting or locations™
10. D you know what a whale shark feed on™ If “yes™ what is that?
11. What fishes and amimals (Turiles, sea birds, crabs eic) do you find mwost around Whale

L

sharks?
11. Is it dangerous i homans?
O Ves 0 Mo

13. Do vou fesl Whals shark is important for sea? Aoy specific religious association of whals
sharks or sharks with vour community?

14. Do vou know Tom where whale shark comss and goes back?

15. Hawve you sver sean whals thark matmg or ghving birth to pups?
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16. Had yon ever sesn batypaps (45 -100 cm) of whals sharks? If ye: how wmall, when and where?

17. If you see a whale shark mn sea what vou da?

18 _ Do you often get whale shark as accidental catch: If so how offen and how many™

19 In what types of gear do whale sharks zet caught?

20 What you do with accidentally canght whale shark?

21 Did you ever hit to a Whale shark with vour beat? If yes what happened to the whale shark?

21 Did you ever see any “TAG™ or any kind of marking on whale shark around vour area? If ves
what kind of mark or tag?

21  Have you ever bhunted a whale shark? If Yes how many?

24 If yes what type of gears do youusad to catch a Whale Shark™

25 Where did vou 2]l #7 What pnice did you get for ir?

26. What are whale shark:s used for (past and in the present) m your willage?

27. Are you still in the practice of Whale shark bunfing” Do vou know amyone around your area

whio still unts whals shark:?

28. Is thers is amy whale shark meat, oil or fin consumption in your area”

29 FRecentdy did yvou find aoy demand of Whale shark meat, oll. fin or any other parts in the
markef?

30. What are levels of polluton, oil spills in vour area” Had vou ever seen amy dead whale shark
during oil spills or due to aoy polkution cutbreak?

31. What is the wisibilrty of water m your area 7 In which season if increasss 7 Do Whale sharks
also seen durmg high vistbility season 7

31. How aften you encounter beached whale shark 7 What vou do with them 7

33, Are you aware of Wildlife Protection Act and the fact the Whale Shark is protected under

O Yes O No

34. Do you any other species of “shark™ or manine animal protected under this law 7
35. Sheuld the ban on whale shark catch be removed?

O Ves O Mo
36. Do you know anvthing about “Whale shark tourism™ ?
37. Are vou aware of the Whales Dalphin Thageng Porpoise Seanmrtle?
35, How many times yvou have seen the Whales Dolphin/Tugong Porpoise/Sea turtle” How
often?
39 If you see /DinlphinTuzong Porpoise’Sea tartle in sea, what you do?
40. Do you often get Whales Dolphin Tuzong PorpoiseSea turile as accidental catch: If =0
How often?
4]1. If you per catch what you do? In what types of gear do they get canpght?
Other remarks:




9.3. Pictures taken during questionnaire survey conducted along the west coast of India

|
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Conducting questionnaire based fishermen survey to document their TEK and ITK on Whale '
Shark all along the Maharashtra Coast

Conducting questionnaire based fishermen survey to document their TE
Shark all along the GoaCoast
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Conducting questionnaire based fishermen survey to document their TEK and ITK on Whale
Shark all along the KarnatakaCoast
v
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Conducting questionnaire based fishermen survey to document their TEK and ITK on Whale
Shark all along the KeralaCoast
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9.4. Whale Shark pictures provided by various sorces along the west coast of
India and Lakshadweep during the survey.

PHOTO : VENKATESH CHARLOO, BARRACUDA DIVING, GOA

Video of free swimming Whale Shark (2011)in Minicoy Pictures of free swimming Whale Shark (2005) in
Island, Lakshadweep, provided by fishermen during the Netrani Island, Karnataka, provided by SCUBA diving
survey instructor during the survey

Picture of Whale Shark landed (2007) in Karwar,
Karnataka, provided by CMFRI staff during the survey

Picture of free swimming Whale Shark (2009) in
SaurashtraCoast, Gujarat, provided by Mumbai
fishermen during the survey

50

—
| —



10. REFERENCES

Aca EQ, Schmidt JV (2011) Revised size limit for viability in the wild: neonatal and
young of the year whale sharks identified in the Philippines. Asia Life Sciences 20:361—
367

Alava, M.N.R., Dolumbalo, E.R.Z., Yaptinchay, A.A., Trono, R.B., 2002. Fishery and
trade of whale sharks and manta rays in the Bohol Sea, Philippines. In: Fowler, S.L.,
Reed, T.M., Dipper, F.A. (Eds.), Elasmobranch Biodiversity Conservation and
Management: Proceedings of the International Seminar and Workshop, Sabah, Malaysia.
July 1997. IUCN, Gland, Switzerland, Sabah, Malaysia, pp. 132-147. Alava, M.N.R.
2002. Conservation and management ofwhale shark in the Philippines. Paper presented
during Shark Conference 2002: Sustainable Utilization and Conservation ofSharks.
WildAid-National Taiwan Ocean University. May 13- 16, 2002.Taipei, Taiwan.
(Abstract).

Alava, M.N.R., and R. Kirit, R. 1994. Larger marinevertebrates (cetaceans, sea turtles
and whale sharks) inSogod Bay, southern Leyte. Resource and EcologicalAssessment
(REA) of Sogod Bay (Fisheries Component).1993-1994.

Alava, M.N.R., E.G.Himoya, R. Merto and M.L.L. Dolar.1993. Resource utilisation of
marine mammals in communitiesalongTanon Strait (central Visayas) and in Camiguin

I.(Mindanao), Philippines. Terminal report submitted to theHaribon Foundation.

Alava, M.N.R., A AYaptinchay, G. Acogido, M.L.L. Dolar,C.J. Wood and S.
Leatherwood. 1997. Fishery and trade ofwhale shark (Rhincodontypus) in the
Philippines. Paperpresented during the 13th American Elasmobranch Society(AES)
Annual Meeting, Seattle, WA, USA.

Anderson R.C. and Z. Waheed. 1999. Management ofshark fisheries in the Maldives.
Pp. 367-401. In: R.Shotton (ed)Case Studies of the Management of Elasmobranch
Fisheries.FAO Fisheries Technical Paper, FAO, Rome, 378(1): 479pp.

51

—
| —



Anderson, R.C., and H. Ahmed. 1993. Shark fisheries ofthe Maldives. Ministry of
Fisheries and Agriculture, Maldives,and FAO, Rome. 73 pp.

Anon. 1999. The Big Three go to CITES. Shark Focus No.6, p. 11. Shark Trust,
Plymouth, UK.

Anon, 1998. Whale sharks: the biggest fish. TheEconomist, July 18th, 1998, p. 85.

Anderson RC, Ahmed H (1993)The shark fisheries of the Maldives. Ministry of
Fisheries and Agriculture, Republic of Maldives, and Food and Agriculture Organization
of the United Nations, 74 pp

Aragones L.V., Jefferson T.A., Marsh H, 1997. Marine Mammal Survey Techniques
Applicable in Developing Countries. Asian Marine Biology 14 15 — 39.

Baillie, J.E.M., Hilton-Taylor, C. & Stuart, S.. 2004. 2004 IUCN Red List of
Threatened Species: A Global Species Assessment. IUCN, Gland, Switzerland and

Cambridge. http://www.redlist.org/

Barut, N., and J. Zartiga. In press. Shark fisheries in thePhilippines. In: Fowler S.L.,
Reid, T. and Dipper, F.A. (eds) inpress. Elasmobranch Biodiversity, Conservation
andManagement. Proc. Int. Seminar and Workshop in Sabah,Malaysia. IUCN, Gland,

Switzerland.

Barnes, R. H. (1986). "Educated fishermen: social consequences of development in an
Indonesian whaling community.” Bulletin de [’EcoleFrancaised Extréme-Orient, 75,
295-314.

Barnes, R. H. (1996).Sea Hunters of Indonesia: Fishers and Weavers of Lamalera,
Clarendon Press, Oxford, 467pp Beaver, K. (unknown). "Seychelles Marine Ecosystem
Management Project: Final Report." GEF/SEYMEMP. Beckley, L. E., Cliff, G., Smale,
M. J., and Compagno, L. J. V. (1997). "Recent strandings and sightings of whale sharks
in South Africa.” Environmental Biology of Fishes, 50(3), 343-348.

52

—
| —



Beckley LE, Cliff GM, Smale MJ, Compagno LJV (1997) Recent strandings and
sightings of whale sharks in South Africa. Environ Biol Fish 50:343-348

Borrell A, Aguilar A, Gazo M, Kumarran RP, Cardona L (2011) Stable isotope
profiles in whale shark (Rhincodontypus) suggest segregation and dissimilarities in the

diet depending on sex and size. Environ Biol Fish 92:559-567

Bradshaw, C. J. A, Fitzpatrick, B. W., Steinberg, C. C., Brook, B. W., and Meekan,
M. G. (In press). "The world's largest fish is getting smaller.”" Biological Conservation.

Bradshaw, C. J. A., Mollet, H. F., and Meekan, M. G. (2007). "Inferring population
trends for the world's largest fish from mark-recapture estimates of survival." Journal of
Animal Ecology (OnlineEarly Articles).

Burks, C. M., Driggers, W. B., and Mullin, K. D. (2006). "Abundance and distribution
of whale sharks (Rhincodontypus) in the northern Gulf of Mexico." Fisheries Bulletin,
104, 579- 584.

Calamia, M. A. (1999). "A Methodology for Incorporating Traditional Ecological
Knowledge with geographic informatin systems for marine resource management in the
Pacific." SPC Traditional Marine Resource Management and Knowledge Information
Bulletin, #10, 2-12.

Campagno, L. J. V. (1984).FAO Species Catalogue. Sharks of the world. An annotated
and illustrated catalogue of sharks species known to date. Vol 4. Part 1. Hexanchiformes
to Lamniformes, Food and Agricultural Organization of the United Nations, Rome, 249pp

Cardenas-Torres, N., Enriquez-Andrade, R., and Rodriguez-Dowdell, N. (2007).
"Community based management through ecotourism in Bahia de los Angeles, Mexico."
Fisheries Research, 84(1), 114-118.

Chacko PI, Mathew MJ (1954) A record of the whale shark (Rhincodontypus Smith)
from theMalabar Coast. J Bombay Nat HistSoc 52:623-624

53

—
| —



Chen, V.Y & Phipps, M.J., 2002. Management and Trade of Whale Sharks in Taiwan.
TRAFFIC East Asia-Taipei.

Chen CT, Liu KM, Joung SJ (1997) Preliminary report on Taiwan’s whale shark
fishery. TRAFFIC Bulletin 17 (1):53-57

Choudhary RG, Joshi D, Mookerjee A, Talwar V, Menon V (2008) Turning the
Tide—the campaign to save Vhali, the whale shark in Gujarat. Wildlife Trust of India.14

PP

Cliff G, Anderson-ReadeMD, Aitken AP, Charter GE, Peddemors VM (2007) Aerial
census of whale sharks (Rhincodontypus) on the northern KwaZulu-Natal coast, South
Africa. Fish Res 84:41-46

Colman JG (1997) A review of the biology and ecology of the whale shark. J Fish Biol
51:1219-1234

Compagno LJV (2002) Sharks of the world. An annotated and illustrated catalogue of
shark species known to date. Volume 2. Bullhead, mackerel and carpet sharks

(Heterodontiformes, Lamniformes and Orectolobiformes). FAO, Rome, 269 pp

CompagnoLjv, Dando M, Fowler S (2005)A field guide to sharks of the world. Harper
Collins Publishing Ltd., London, 368 pp

Corkeron , P. J. (2004). "Whale Watching, Iconography, and Marine Conservation."
Conservation Biology, 18(3), 847-849.

Costa-Neto, E. M. (2000). "Sustainable development and traditional knowledge: a case
study in a Brazilian artisanal fishermen's community.” Sustainable Development, 8(2),
89-95.

de la Parra Venegas R, Hueter R, Gonzalez Cano J, Tyminski J, Gregorio Remolina
J et al (2011) An unprecedented aggregation of whale sharks, Rhincodontypus, in
Mexican coastal waters of the Caribbean Sea. PLoS ONE 6(4):e18994

54

—
| —



Diaz-Amador, M. (2005). "Cross-scale institutional arrangements for whale shark
(Rhincodontypus) management and conservation: Opportunities for sustainable

livelihoods,” Master of Resource Studies, Lincoln University.

Drew, J. A. (2005). "Use of Traditional Ecological Knowledge in Marine Conservation."
Conservation Biology, 19(4), 1286-1293.

Duffy, C. A. J. (2002). "Distribution, seasonality, lengths and feeding behavior of Whale
Sharks (Rhincodontypus) observed in New Zealand waters." New Zealand Journal of
Marine and Freshwater Research, 36, 565-570.

Dwyer, D. (2000). "Two Model Pelédang: A study of lashed lug whaling boats from
Lamalera, Indonesia," BA (Hons), Northern Territory University, Darwin.

Eckert, S. A., and Stewart, B. S. (2001). "Telemetry and satellite tracking of whale
sharks, Rhincodontypus, in the Sea of Cortez, Mexico, and the North Pacific Ocean."
Environmental Biology of Fishes, 60(1-3), 299-308.

Eckert, S. A,, Dolar, L. L., Kooyman, G. L., Perrin, W., and Rahman, R. A. (2002).
"Movements of whale sharks (Rhincodontypus) in South-east Asian waters as determined
by satellite telemetry.” Journal of Zoology, 257(1), 111-115.

Eckert, S. A,, Dolar, L. L., Kooyman, G. L., Perrin, W., and Rahman, R. A. (2002).
"Movements of whale sharks (Rhincodontypus) in South-east Asian waters as determined

by satellite telemetry.” Journal of Zoology, 257, 111-115.

Endicott, K. M. (1970). An Analysis of Malay Magic, Oxford University Press,
Singapore, 188pp

Finley, K. J. (2001). "Natural history and conservation of the Greenland Whale, or
Bowhead in the northwest Atlantic." Arctic, 54(1),55-76.

Fowler S (2000).Whale shark Rhincodontypus policy and research scoping study. Nature

Conservation Bureau, Newbury

55

—
| —



Fox, J. J., and Sen, S. (2002). "A Study of Socio-Economic Issues Facing Traditional
Indonesian Fishers Who Access the MOU Box: A Report for Environment Australia,
Research School of Pacific and Asian Studies.” Australian National University and
FERM.

Fraser, D. J.,, Coon, T., Prince, M. R., Dion, R., and Bernatchez, L. (2006).
"Integrating traditional and evolutionary knowledge in biodiversity conservation: a

population level case study." Ecology and Society [online], 11(2).

Gandhi, A. 1997. On a porpoise (Neophocaenaphocaenoides) stranded along Palk bay
coast, near Thondi, Tamil Nadu. Mar.Fish. Infor. Serv., T&E Ser.117: 17.

Gifford, A., Compagno, L. J. V., Levine, M., and Antoniou, A. (2007). "Satellite
tracking of whale sharks using tethered tags." Fisheries Research, 84(1), 17-24.

Gopakumar G, Ajith-Kumar TT, Krishnapriyan M (2003) Juvenile whale shark,
Rhinocodontypus (Smith) caught at Vizhinjam. Marine Fisheries Information Service,

Technical and Extension Series, 175 p 11

Graham RT (2007) Whale sharks of the Western Caribbean: an overview of current
research and conservation efforts and future needs for effective management of the
species. Gulf Caribb Res 19:149-159

Gudger, E. W. (1940). "Whale sharks rammed by ocean vessels. How these sluggish
leviathans aid in their own destruction.” New England Naturalist, 7, 1-10.

Gunn, J. S., Stevens, J. D., Davis, T. L. O., and Norman, B. M. (1999). "Observations
on the short-term movements and behaviour of whale sharks (Rhincodontypus) at
Ningaloo Reef, Western Australia.” Marine Biology, 135(3), 553-559.

Hanfee F (2001) Gentle giants of the Sea, TRAFFIC India, New Delhi

Haq SM, Khan JA, Chugti S (1973)The distribution of zooplankton along the post
monsoon and premonsoon periods. In: Zeitzschel B (ed) The biology of the Indian

Ocean. Springer Verlag, Berlin, pp 257-272

56

—
| —



Hembree, E. D. (1980). "Biological Aspects of the Cetacean Fishery at Lamalera,
Lembata.” World Wildlife Fund Project.

Heyman, W. D., Graham, R. T., Kjerfve, B., and Johannes, R. E. (2001). "Whale
sharks, Rhincodontypusaggregate to feed on fish spawn in Belize." Marine Ecology-
Progress Series, 215, 275-282.

Hsu, H. H., Joung, S. J., Liao, Y. Y., and Liu, K. M. (2007b). "Satellite tracking of
juvenile whale sharks, Rhincodontypus, in the Northwestern Pacific." Fisheries Research,
84(1), 25-31.

Hsu, H.-H., Joung, S.-J., Liao, Y.-Y., and Liu, K.-M. (2007a). "Satellite tracking of
juvenile Whale Sharks, Rhincodontypus, in the Northwestern Pacific." Fisheries
Research, 84(1), 25-31.

Huntington, H. P. (1998). "Observations on the utility of the semi-directive interview

for documenting traditional ecological knowledge." Arctic, 51(3), 237-42.

Huntington, H. P., Communities of Buckland, Elim, Koyuk, Point Lay, and
Shaktoolik. (1999). “Traditional knowledge of the ecology of beluga whales
(Delphinapterusleucas) in the Eastern Chukchi and Northern Bering Seas, Alaska."”
Arctic, 52(1), 49-61.

Huntington, H. P., Suydam, R. S., and Rosenberg, D. (2004). "Traditional knowledge
and satellite tracking as complementary approaches to ecological understanding.”
Environmental Conservation, 31(3), 177-180.

Jacob, P.K. and Ebenezer, M.D. 1994. The piscivorous habits of the rorqual or fin
whale (Balaenopterasp.). J. Bombay Nat. Hist. Soc. 47: 156-58.

Jadhav, D.G., B.B. Chavan, A.D. Sawant& S. Sundaram (2005). On a Whale Shark,
Rhiniodontypuslanded at Versova, Mumbai. Marine Fisheries Information Service,
Technical and Extension Series 18(186): 18.

57

—
| —



Jarman, S. N., and Wilson, S. G. (2004). "DNA-based species identification of krill
consumed by whale sharks.” Journal of Fish Biology, 65(2), 586-591.

Johannes, R. E., and Yeeting, B. (2001). "I-Kiribati knowledge and management of

Tarawa's lagoon resources.” Atoll Research Bulletin, 489, 1-24.

Jonahson, M., and Harding, S. (2007). "Occurrence of whale sharks (Rhincodontypus)
in Madagascar." Fisheries Research, 84(1), 132-135.

Joung, S.-J., Chen, C.-T., Clark, E., Uchida, S., and Huang, W. Y. P. (1996). "The
whale shark, Rhincodontypus, is a livebearer: 300 embryos found in one 'megamamma’

supreme.” Environmental Biology of Fishes, '46(3), 219-223.

John S (2010) Observation of a whale shark Rhincodontypus (Orectolobiformes:
Rhincodontidae) in the offshore waters of Rushikulya, Orissa, India. J Threatened Taxa
2:896-897

Joung SJ, Chen CT, Clark E, Uchida S, Huang WYP (1996) The whale shark,
Rhincodontypus, is a livebearer: 300 embryos found in one ‘megamamma’ supreme.

Environ Biol Fish 46:219-223

Kaikini AS, Rao VR, Dhulkhed MH (1959) A note on the whale shark Rhincodontypus
Smith, stranded off Mangalore. J Mar BiolAssoc India 4:92-93

Karbhari JP, Josekutty CJ (1986)On the largest whale shark Rhincodontypus Smith
landed alive at Cuffe Parade, Bombay. Mar Fish InfServ Tech Ext Ser 66:31-35

Kasinathan C, Sukumaran S, Ramamoorthy N, Balachandran K, Mandapam RC
(2006) Whale shark, Rhincodontypus landed at Mandapam, Gulf of Mannar. Mar Fish
InfServ Tech Ext Ser 187:21

Kemparaju, S., L. Muniyappa& H.S. Mahadevaswamy (2002).on a Whale Shark
Rhiniodontypuslanded at Malpe, Udupi district, Karnataka. Marine Fisheries Information
Service, Technical and Extension Series 171: 9.

58

—
| —



Krishna-Pillai S (1998)On a whale shark Rhinodontypus found accompanied by its
young. Mar Fish InfServ 152:15

Kulkarni CV (1948) Outsize whale shark in Bombay waters. J Bombay Nat HistSoc
47:762-763

Kumari B, Raman M (2010) Whale shark habitat assessments in the northeastern

Arabian Sea using satellite remote sensing. Int J Remote Sens 31:379-389

Kuthalingam MDK, Luther G, Livingston P, Murty VS (1973)Further occurrences of
the whale shark, Rhincodontypus Smith in the Indian coastal waters. Indian J Fish
20:646-651

Lack, M., and Sant, G. (2006). "World shark catch, production and trade 1990-2003."
Dept. of the Environment and Heritage, Australian Government and TRAFFIC Oceania,
Canberra, A.C.T.

Lopez-Espinosa de los Monteros, R. (2002). "Evaluating ecotourism in natural
protected areas of La Paz Bay, Baja California Sur, Mexico: ecotourism or nature-based
tourism?" Biodiversity and Conservation, 11(9), 1539-1550.

Maldives Whale Shark Expedition. (2006). “South Ari Atoll, Republic of Maldives:
Site Fidelity of Rhicodontypusto the Republic of Maldives." Maldives Whale Shark

Expedition 2006 in Association with the Marine Research Centre Male,

Mallory, M. L., Fontaine, A. J., Akearok, J. A., and Johnston, V. H. (2006). "Synergy
of local ecological knowledge, community involvement and scientific study to develop

marine wildlife areas in eastern Arctic Canada." Polar Record, 42(222), 205-216.

Manojkumar PP (2003)An account on the smallest whale shark, Rhincodontypus
(Smith 1828). Mar Fish InfServ Tech Ext Ser 176:9-10

Marine Conservation Society Seychelles. (2006). “Taiwan Whale Shark Fishery Closed
- Official.” SAGREN: Seychelles Whale Shark Monitoring Newsletter VVol4., No 4.

59

—
| —



Martin, R. A. (2007). "A review of behavioral ecology of whale sharks
(Rhincodontypus).” Fisheries Research, 84(1), 10-16.

Meekan, M. G., Bradshaw, C. J. A., Press, M., McLean, C., Richards, A,
Quasnichka, S., and Taylor, J. G. (2006). "Population size and structure of whale
sharks Rhincodontypusat Ningaloo Reef, Western Australia.” Marine Ecology-Progress
Series, 319, 275-285.

Moller, H., Berkes, F., Lyver, P. O. B., and Kislalioglu, M. (2004). "Combining
Science and Ecological Knowledge: Monitoring Populations for Co-management.”

Ecology and Science [online], 9(3), 2.

Mymrin, N. 1., The Communities of NovoeChaplino, Sireniki, Uelen and
Yanrakinnot, and Huntington, H. P. (1999). "Traditional Knowledge of the Ecology of
Beluga Whales (Delphinapterusleucas) in the Northern Bering Sea, Chukotka, Russia."”
Arctic, 52(1), 62-70.

Nelson, J. D., and Eckert, S. A. (2007). "Foraging ecology of whale sharks
(Rhincodontypus) within Bahia de Los Angeles, Baja California Norte, Mexico."
Fisheries Research, 84(1), 47-64.

NHT. (2005). "Whale Shark (Rhincodontypus) Recovery Plan Issues Paper.” National

Heritage Trust, Department of the Environment and Heritage, Australian Government.

Norman, B. (2000). "Rhincodontypus. In: ITUCN 2006. 2006 IUCN Red List of

Threatened Species.”

Norman B (2005)Rhincodontypus. In: IUCN 2010. IUCN red list of threatened species.
Version 2010.4. (www.iucnredlist.org).Downloaded on 28 January 2011

Norman, B. M., and Stevens, J. D. (2007). "Size and maturity status of the whale shark
(Rhincodontypus) at Ningaloo Reef in Western Australia.”" Fisheries Research, 84(1), 81-
86.

60

—
| —



Orams, M. B. (2002). "Humpback Whales in Tonga: An Economic Resource for
Tourism." Coastal Management, 30(4), 361-380.

Pai MV, Nandakumar G, Telang KY (1983) On a whale shark Rhineodontypus Smith
landed at Karwar, Karnataka. Indian J Fish 30:157-160

Paul, S. (2006). Whale Shark Rhiniodontypuslanded at Kollam. Marine Fisheries

Information Service, Technical and Extension Series 190: 22.

Pauly, D. (2002) "Growth and mortality in basking shark Cetorhinusmaximus, and their
implications for whale shark Rhincodontypus.” Elasmobranch biodiversity: conservation
and management. Proceedings of an International Seminar and Workshop held in Sabah,
Malaysia., Sabah, Malaysia,2002, 199-208.

Paulinose VT, Aravindakshan PN (1977) Zooplankton biomass, abundance and
distribution in the north and northeastern Arabian Sea. Proceedings of the symposium on
warm water zooplankton. National Institute of Oceanography, Goa, pp 132-136

Pillai RS (1929) List of fishes taken in Travancore from 1901- 1915. J Bombay Nat
HistSoc 33:347-379

Pine R, Alava MNR, Yaptinchay AA (2007) Challenges and lessons learned in setting-
up a community-based whale shark eco-tourism program: The case in Donsol,
Philippines. In: Irvine TR, KeesingJK(eds) The First InternationalWhale Shark
Conference: Promoting International Collaboration in Whale Shark Conservation,
Science and Management. Conference Overview, Abstracts and Supplementary
Proceedings. CSIRO Marine and Atmospheric Research, Australia, pp 36-44

Prater SH (1941)The whale shark (Rhineodontypus Smith) in Indian Coastal waters. J
Bombay Nat HistSoc 42:255-279

Pravin P (2000) Whale shark in the Indian coast—need for conservation. CurrSci
79:310-315

61

—
| —



Pravin P, RemesanMP, Solanki KK (2004) Commercial fishing of whale sharks
(Rhyncodontypus Smith) in Gujarat. In: Somvanshi VS (ed) Large marine ecosystem:
exploration and exploitation for sustainable development and conservation of fish.

Fishery Survey of India, Mumbai, pp 312-318

Quiros, A. (2005). "Whale Shark "Ecotourism" in the Philippines and Belize: Evaluating

conservation and community benefits.” Tropical Resources Bulletin, 24, 42-48.

Quiros, A. L. (2007). "Tourist compliance to a Code of Conduct and the resulting effects
on whale shark (Rhincodontypus) behavior in Donsol, Philippines.” Fisheries Research,
84(1), 102-108.

Radhakrishnan, E V and Chakraborty, Rekha D and Thangaraja , R and
Unnikrishnan, C (2009).Effect of Nannochloropsissalina on the survival and growth of
phyllosoma of the tropical spiny lobster, Panulirushomarus L. under laboratory

conditions. Journal of Marine Biological Association of India, 51 (1). pp. 52-60

Rajapackiam, K. & S. Mohan (2006). A giant Whale Shark (Rhincodontypus) caught at
Chennai fisheries harbour.Marine Fisheries Information Service, Technical and Extension
Series 189: 25.

Rajapackiam, K. & S. Mohan (2006). A giant Whale Shark (Rhincodontypus) caught at
Chennai fisheries harbour.Marine Fisheries Information Service, Technical and Extension
Series 189: 25.

Ramirez-Macias, D., Vazquez-Juarez, R., Galvan-Magana, F., and Munguia-Vega,
A. (2007). "Variations of the mitochondrial control region sequence in whale sharks
(Rhincodontypus) from the Gulf of California, Mexico." Fisheries Research, 84(1), 87-
95.

Rao, C.V.S. (1992). The occurrence of Whale Shark Rhiniodontypusalong the Kakinada

coast. Marine Fisheries Information Service, Technical and Extension Series 116: 19.

Rao GS (1986) Note on the occurrence of the whale shark Rhincodontypus Smith off
Veraval coast. Mar Fish InfServ Tech Ext Ser 66:30

62

—
| —



Riley MJ, Harman A, Rees RG (2009) Evidence of continued hunting of whale sharks
Rhincodontypus in the Maldives. Environ Biol Fish 86:371-374

Riley MJ, Hale MS, Harman A, Rees RG (2010) Analysis of whale shark
Rhincodontypus aggregations near South Ari Atoll, Maldives Archipelago. AquatBiol
8:145-150

Rodriguez-Dowdell, N., Enriquez-Andrade, R., and Cardenas-Torres, N. (2007).
"Property rights based management: Whale shark ecotourism in Bahia de los Angeles,
Mexico." Fisheries Research, 84(1), 119-127.

Romanov EV (2002)Bycatch in the tuna purse-seine fisheries of the western Indian
Ocean. Fish Bull 100:90-105

Rowat D (2007) Occurrence of whale shark (Rhincodontypus) in the Indian Ocean: a

case for regional conservation. Fish Res 84:96-101

Rowat D (2010) Whale sharks—an introduction to the world’s largest fish from one of
the world’s smallest nations, the Seychelles. Marine Conservation Society Seychelles,

Victoria

Rowat D, Meekan MG, Engelhardt U, Pardigon B, Vely M (2006) Aggregations of
juvenile whale sharks (Rhincodontypus) in the Gulf of Tadjoura, Djibouti. Environ Biol
Fish 80:465-472

Rowat D, Gore MA, Baloch BB, Islam Z, Ahmad E, Ali QM, Culloch RM, Hameed
S, Hasnain SA, Hussain B, Kiani S, Siddiqui J, Ormond RF, Henn N, Khan M
(2008) New records of neonatal and juvenile whale sharks (Rhincodontypus) from the
Indian Ocean. Environ Biol Fish 82:215-219

Rowat D, Speed CW, Meekan MG, Gore M, Bradshaw CJA (2009) Population
abundance and apparent survival estimates of the Seychelles whale shark aggregation.
Oryx 43:591-598

63

—
| —



Sajeela KA, Rakhee C, Rekha JN, Gopalakrishnan A, Basheer VS, Kizhakudan SJ,
Kizhakudan JK, Vijayan KK, Lakra WS (2010) Mitochondrial DNA sequences for
forensic identification of the endangered whale shark, Rhincodontypus (Smith, 1828). In:
Nimis PL, VignesLebbe R (eds) Tools for identifying biodiversity: progress and
problems. EdizioniUniversita di Trieste, Paris, pp 353-354

Schmidt JV, Schmidt CL, Ozer F, Ernst RE, Feldheim KA (2009) Low Genetic
Differentiation across Three Major Ocean Populations of the Whale Shark,
Rhincodontypus. PLoS ONE 4(4):e4988

Silas EG (1986) The whale shark (Rhincodontypus Smith) in Indian coastal waters: is the
species endangered or vulnerable? Mar Fish InfServ Tech Ext Ser 66:1-19

Silas EG, Rajagopalan MS (1963)On a recent capture of a whale shark
(Rhincodontypus Smith) at Tuticorin, with a note on information to be obtained on whale
sharks from Indian waters. J Mar BiolAssoc India 5:153-157

Smith A (1828) Descriptions of new, or imperfectly known objects of the animal
kingdom, found in the south of Africa. S Afr Com Adv 3:2

Sokal, R. R. and Rohlf, F. J. 1994. Biometry: the principles and practice of statistics in
biological research. 3rd edition. New York.

Speed, C. W., Meekan, M. G., Rowat, D., Marshall, A. D., and Bradshaw, C. J. A.
"Scarring patterns and relative mortality rates of Indian Ocean whale sharks."

Speed, C. W., Meekan, M. G., Russell, B., and Bradshaw, C. J. A. "First records of
stranding of whale sharks (Rhincodontypus) in Australia." Stacey, N. (2000) "Pearlers,
Planes and People of the Sea: Early Bajo voyages to the north Australian region."”
Bulletin of the Australian Institute of Maritime Archaeology, 24, 41- 50.

Speed, C., Meekan, M., and Bradshaw, C. (2007). "Spot the match - wildlife photo-
identification using information theory."Frontiers in Zoology, 4(1)

64

—
| —



Stacey NE, Karam J, Meekan MG, Pickering S, Ninef J. (2012). Prospects for whale
shark conservation in Eastern Indonesia through bajo traditional ecological knowledge

and community-based monitoring. Conservation Soc 2012;10:63-75

Stacey, N. (2007). Boats to Burn: Bajo fishing activity in the Australian Fishing Zone.

Asia- Pacific Environment Monograph Series, ANU E Press, Canberra,

Stevens JD (2007) Whale shark (Rhincodontypus) biology and ecology: a review of the
primary literature. Fish Res 84:4-9

Taylor, J. G. (1996). "Seasonal occurrence, distribution and movements of the whale
shark, Rhincodontypus, at Ningaloo Reef, Western Australia.” Marine and Freshwater
Research, 47, 637-642.

Taylor, J. G. (2007). "Ram filter-feeding and nocturnal feeding of whale sharks
(Rhincodontypus) at Ningaloo Reef, Western Australia.”" Fisheries Research, 84(1), 65-
70.

Taylor, J. G., and Pearce, A. F. (1999). "Ningaloo Reef currents: Implications for coral
spawn dispersal, zooplankton and whale shark abundance.” Journal of the Royal Society
of Western Australia, 82, 57-65.

Theberge, M. M., and Dearden, P. (2003). "An Approach to an Integrated Marine Fish
Monitoring Program - Mu KohSurin Marine National Park, Thailand." Making
Ecosystem Based Management Work: Connecting Managers and Researchers, 73
Proceedings of the Fifth International Conference on Science and Management of
Protected Areas, 11-16, May 2003, Neil W.P. Munro, Phil Deardon, Tom B. Herman,
Karen Beazley, and S. Bondrup-Nielsen, eds., SAMPAA, Wolfville, Nova Scotia,
Canada.

Theberge, M. M., and Dearden, P. (2006). "Detecting a decline in whale shark
Rhincodontypussightings in the Andaman Sea, Thailand, using ecotourism operator-
collected data.” Oryx, 40(3), 337-342.

65

—
| —



Turnbull, S. D., and Randell, J. E. (2006a) "Rare occurrence of a
Rhincodontypus(Whale shark) in the Bay of Fundy, Canada." Northeastern Naturalist,
13(1), 57-58.

Turnbull, S. D., and Randell, J. E. (2006b). "Rare occurrence of a
Rhincodontypus(Whale shark) in the Bay of Fundy, Canada.” Northeastern Naturalist,
13, 57-58.

Vivekanandan E, Zala MS (1994) Whale shark fishery off Veraval. Indian J Fish
41:37-40

Walpole, M. J., and Goodwin, H. J. (2001). "Local attitudes towards conservation and
tourism around Komodo National Park, Indonesia.” Environmental Conservation, 28(2),
160-166.

Walpole, M. J., and Leader-Williams, N. (2002). "Tourism and flagship species in
conservation." Biodiversity and Conservation, 11, 543-547.

White WT, Cavanagh R (2007) Whale shark landings in Indonesian artisanal shark and
ray fisheries. In: Irvine TR, Keesing JK (eds) Whale sharks: science, conservation and
management. Proceedings of the First International Whale Shark Conference, 9-12 May
2005 Australia. Fish Res 84:128-131

Wilson, S. G., Polovina, J. J., Stewart, B. S., and Meekan, M. G. (2006a). "Movement
of whale sharks (Rhincodontypus) tagged at Ningaloo Reef, Western Australia.” Marine
Biology, 148, 1157-1166.

Wilson, S. G., Taylor, J. G., and Pearce, A. F. (2001). "The seasonal aggregation of
whale sharks at Ningaloo reef, western Australia: currents, migrations and the El

Nino/Southern oscillation.” Environmental Biology of Fishes, 61(1), 1-11.

Wintner, S. P. (2000). "Preliminary Study of Vertebral Growth Rings in the Whale
Shark, Rhincodontypus, from the East Coast of South Africa." Environmental Biology of
Fishes, 59(4), 441-451.

66

—
| —



Wolfson FH (1983) Records of seven juveniles of the whale shark (Rhincodontypus). J
Fish Biol 22:647-655

Young, E. H. (1999). "Balancing Conservation with Development in Small-Scale

Fisheries: Is Ecotourism an Empty Promise?" Human Ecology, 27(4), 581.

67

—
| —



