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Executive summary

Sea cucumber fishery and trade were one of the top -finfish income streams for the coastal
people of Palk Bay and Gulf of Mannar in the South East coast of India. As there was no regulation to
control the fishery, there was a concern on decline in sea cucumber populations. In order to
conserve the oveexploited stocks, the Ministry of Eimwnment, Forestry and Climateh@nge,
Government of India banned the fishery and trade of sea cucumbers by inchirimgunder Wild

Life Protection Act 1972 since 2001. The enforcement of a blanket ban of sea cucumber fishing over
the last 14 years might have helped in reviving their populations; at the same time, the ban would
possibly had a social and economic impastscores of people, who were dependent on the sea
cucumber fishery. To understand the situation, the Bay of Bengal Large Marine Ecosystem (BOBLME)
project approved a short term project to Central Marine Fisheries Research Institute (India). The
project was intended to understand the sea cucumber stocks and implications of the ban on the
livelihood of fishers in Palk Bay and Gulf of Mannar. The purpose of the project was also to suggest
management options for conservation and sustainable use of sea cucupdmirces.

The project was implemented duringetperiod Januarjune 2015 in Gulf of Mannar and Palk Bay.
Under the project, the followingdivities were undertaken: (i) inception workshop; (ifgparation

of gdatus paper, (iii) sa cucumber resourceusveys; (iv) riterview surveys; (v) wke holder
consultations and (viflinal workshop. The abundance of the sea cucumbers was measured by trawl
and dive surveys following standard methods. Population characteristics were estimated for sea
cucumber resoures from both Gulf of Mannar and Palk Bay and were statistically interpreted.

Swept areas of 545,2082 (13 trawl hauls) in Gulf of Mannar and 213,180(12 trawl hauls) in Palk

Bay were covered during the study peri@ka grass was the major trawl catmmponent and sea
cucumbers constituted the fifth major group and comprised 3.4 and 3.04% of the catch respectively
at Gulf of Mannar and Palk Bay. A very high positive correlation was noticed between sea cucumber
and sea grass biomass at both stationg)(p€1).

In Gulf of Mannar, among the trawl survey sitehe density ranged betwee825 and 13079
nos.ha' and biomass between 3.3 and 1%k§ha™. In thedive survey, the density varied from 750
to 7875n0s. ha' and the biomass from 171.2 to 2235k ha™. In Palk Bay, the density ranged
between 8033 and 13880s.ha’ in the trawl survey; and between 12®s.ha" and 6875n0s. ha™

in the dive survey. The biomass ranged between 0.06%a2®kg ha* and 31.3 and 295Rgha’ in
trawl and dve survey site respectively.

Nine sea cucumber species with varying commercial values were collected from Gulf of Mannar.
Medium valuedStichopus horrensvas the major species with a mean density of 1599.8+619.2
nos.ha' followed by Holothuria leucospilota, Hatra, Bchadschiamarmorata, H. scabra and
H.spinifera Species lik€olochirus quadrangulartilolothuria eduliand an unidentifiedBohadscia
species were reported in small numbers. In Palk Bay, sixuseianber species were recordegé.7%

of the total catch wascomprised of high valuedd. scabrafollowed by H. atra, H. spinifera,
B.marmorata, Shorrensand H. leucospilota.The variation in density for species likilothuria
scabrg H. atra and H. leucospilota, Bnarmorataand S. horrendetween Gulf ofMannarand Palk

Bay was statistically significant (p<0.01). The diversity and density of sea cucumbers were higher in
Gulf of Mannar than in Palk Bay which might be due to the higher depth and heterogeneous habitat
in the region.

The high valuedd. scabrapopulation wascomparatvely larger in Gulf of Mannasut majority of

them were medium sized in Palk Bay. The length distribution pattern is unimodal for most of the
species in Gulf of Mannar and Palk Bay. In Gulf of Mannar, the major spéctespus horrensas
collected from 59.7% of the survey sites and 13.6% each of the survey sites recorded their
population in higher abundance of >500®s. ha' and >1000 nosha® and the juveniles were
abundantly distributed in seven sites. In Palk Bay, the major spkciesabrawas reported from
96.2% of the survey sites and 19.2% of the sites reported their density >5008atasnd 30.8%

Vi
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with >1000 nosha’ and 34% with juvenile§.he studies on length weight relationship indicated the
allometric growth in sea cucumbeesd it appears to be the general case of tropical holothurians
and suggests that for a given length, the individuals collected from Gulf of Mannar were stouter than
those collected from Palk Bay.

The interview survey targeted respondents involved in fightade of sea cucumber. After the
declaration of ban, 31% of the respondents discontinued the activity and others are continuing the
sea cucumber fishing/trade. Those who discontinued reported that the ban has affected their
livelihood. Before ban, mosbf the fishermen (85 %) sold sea cucumbers in the form of
bechede-mer (processed) and remaining (15%) sold the sea cucumbers in fresh form. During ban
only 5% fishermen were processing and rest of the fishermen (95 %) was selling in fresh form. When
compaed to exporters share, fishermen received only half of the share in the sea cucumber
marketing channel. The fishermen opined that the ban may be lifted at least for a few commercially
important species with effective participatory twanagement and conseation measures.

Considering the past experience of the project personnel, interview surveys and discussions with the
stakeholders and experts on sea cucumbers, it was possible to bring out strong recommendations.
As the moratorium on sea cucumbers is affective and illegal fishing and trade are continuing; and
there are indications that stocks have not declined in thst 14 years, it is suggesteédat the
moratorium may be lifted and fishing may be opened with strict regulatidrige opinion gathered

from interview surveys and consultations with stakeholders suggests that a set of at least 4 or 5
regulatory measures may be needed to manage sea cucumber fisheries like seasonal closure during
peak spawning periods, pulse fishing/rotational fishing, d#himent of minimum legal size for
fishing and processing, spatial closure and no take zone, gear limitation, catch quota, species and
habitat protection and trade management etc.

Up gradation of already developed seed production techniques of two seamteruspecies
(Holothuria scabrand H. spiniferg by CMFRI for mass production for restocking and mariculture is
recommended as a favourable option for stock recovery along Gulf of Mannar and Palk Bay.

It is suggested that effective management of sea cuseinfishery could be achieved by following
the ecosystem approach along with-otanagement. Since sea cucumbers are shared stock between
India and Sri Lanka, it is important to arrive ainhtional agreement. It is recommended that a
holistic approach fothe management of Palk Bay and Gulf of Mannar may be followed $stt{i)g

up of a cooperative mechanism within the existindateral framework of the Governments of India
and Sri Lanka, (iignhancing the knowledge on ecological characters and cdimdudmpact
assessments, (iii)nsuring conservation of resources and w#tg fisheries habitats, (iv)neuring
effective stakeholder participation,(v) pomoting livelihood options, and (vi)trengthening
institutions andcapacities.
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1. LYGNRRdAzOUGA2Y

Sea cucumbers (class Holothuroidea) are elongated tubular or flattenethadittd marine benthic
invertebrates. They have a leathery skin, their lengihging from a few millimetres to a metre
(Lawrence, 1987). They occur in most benthic marine habitats worldwide, in temperate and tropical
oceans, and from the intertidal zone to the deep sea (Hickmtmal.2006), but their greatest
abundance and diversitoccur in the tropical Ind®acific region (Conand, 2004). They are consumed
both in dried (calledrepangor bechede-mer) and wet forms, with muscles cut in strips and boiled
(Sloan, 1984). As an age old practice, lteehede-mer production was introdaed by the Chinese
more than thousand years back.

Apart from the nutritional importance, they are important ecologically as suspension feeders,
detritivores and prey. As suspension feeders, sea cucumbers regulate water quality by affecting
carbonate contehand the pH of the water (Massin, 1982). Deposit feeding sea cucumbers change
the size of ingested particles and turn over sediment via bioturbation, thereby altering the
stratification and stability of muddy and sandy bottoms (Massin, 1982). Holothudeamsalso
important prey in coral reef and temperate food webs (Birkelatdal. 1982; Birkeland, 1989;
Francour, 1997) both in shallow and in deep water (Jones and Endean, 1973; Massin, 1982), where
they are consumed particularly by fishes, sea stars@ndtaceans (Francour, 1997). In addition to

the ecological importance, their fisheries are of great social and economic importance to many
coastal communities.

Sea cucumber fisheries are one of the top #imfish income streams for coastal peoples
throughout the Indian Ocean, Southeast Asia and the Pacific. Sea cucumber fisheries have expanded
worldwide in catch and value over the past two to three decades (Conand, 2004; FAO, 2008).
Inadequate fishery management along with certain disadvantageous bialdgadtslike late age at
maturity, slow growth, low rates of recruitment and broadcast spawning behaviour have caused
overexploitation of this resource and fishery is showing the signs of severe depletion in many
producing countries (LovateHit al., 2004; Bruckner, 2006; Kinat al.,2008). The fishing pressure

on sea cucumber population has been extraordinarily intense in recent decades placing species and
coastal livelihoods at risk (Toral Graretaal., 2008; Purcelét al.,2013).0f the 377 sea @umber
species examined, the International Union for Conservation of Nature (IUCN) has classified seven
species as endangered or at high risk of extinction and nine species as vulnerable or at risk of
extinction (www.iucnredlist.org) which may serve todgpiifuture evaluation by CITES for listing the
species on Appendix Il or lll in order to set conditions on the trade of these species (@brdnd
2014).

1.1 Purpose of the study and objectives

In India, holothurians are mainly distributed in Gulf of Manaad Palk Bay, Andaman and Nicobar
Islands, Lakshadweep Islands and Gulf of Kutch. In addition, they are distributed in small numbers
along some other parts of the mainland coast of India. However, the fishery was restricted to only
Gulf of Mannar and PalBay of southeast coast of India. The fishery was artisanal in nature. The
fishery consisted of fishermen, who are divers, the processors who act as middlemen and the
exporters. The fishery was mainly on high valugdlothuria scabraand the medium valued

H. spiniferaand occasionally on medium valuédtinopyga miliarisand A. echinitesand Stichopus
hermannio F SR 2y GKSANI | @I XéchedeArtSANIAS @xpofteld SnainyN® OS & & S
{AY3IILRNE FTNRY LYRAI I ®O&ketedn@GnarRets. Dirag19967, Ofia 2 F R 2
exported 70 metric tones of Bechede-merQ which decreased to 3.81 metric tonnes during 2001

(Hong Kong SAR import statistics).

|
3

Owing to the dramatic decline of catch and size of the specimens fished, the Ministry of
Enviroment, Forests and Climate Change, Government of India imposed a baxpant of
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bechede-mer less than 8 cm sea cucumbers in 1982. Apart from this other fishing restrictions not
focused on holothurians also contributed to the protection of sea cucumieisdia, sea cucumber
fishery was not organized and hence management measures could not be effectively implemented.
The fishery of sea cucumbers came to a standstill from June 2001 when the Ministry listed all
holothurians as protected animals along wll® other marine species under the Indian Wild life
Protection Act, 1972. The fishermen and traders strongly objected this as it severely affected their
livelihood. Since then several instances are reported on clandestine removal and illegal trade of both
raw and dried sea cucumbers witteighbouringcountries especially Sri Lanka where sea cucumber
fishery and trade have not been banned.

In spite of the implementation of the ban for the last 14 years, no long term assessment has been
made to understand whéer the protection of sea cucumbers has yielded the desired results. The
only publication indicating overexploitation of sea cucumbers in Gulf of Mannar and Palk Bay before
the ban was by James and Baskar (1994). The short term survey conducted byltgcZabSurvey

of India (ZSI) in Gulf of Mannar in 2007, six years after the commencement of the ban reported the
availability of seven species with atra as the dominant species (Venkataraman, 2007). The survey
conducted by ZSI in 20412 indicated theoccurrence of nine and seven species in Gulf of Mannar
and Palk Bay, respectively (Venkataranearal.,2012). The survey also revealed the dominance of
H.scabrain Palk Bay at a density ofi®9 ind.h& in 2011 and @100 ind.h& in 2012 and dominance

of H.atra at a density of 0 to 7650 ind.Hafollowed byH. scabred-1400 ind.h& in Gulf of Mannar

area (Venkataramaast al,. 2012).

The enforcement of ban on the capture and trade of sea cucumbers for the last 14 years might have
helped reviving theipopulation; at the same time, the ban would possibly have social and economic
impacts on scores of people, particularly the fishers, who were dependent on the sea cucumber
fishery, and later resorted to clandestine removal and trade. Various represemsatiave been
made from fishermen welfare agencies to different authorities highlighting the negative impacts of
the ban, which had affected their income. It was realized that a survey on the sea cucumber
resource is necessary as well as a survey on theiapiof fishers of Gulf of Mannar and Palk Bay
area, who are supposed to be solely dependent omtmirians for their livelihood.

A fundamental barrier to improved knowledge and management of sea cucumbers is the lack of data

on population abundance/bionss and basic biological parameters of most species. The large
dependent coastal population in the Gulf of Mannar and Palk Bay, high value of the species and the
ease with which the sea cucumbers can be collected, allows illegal harvest, leading to potentia
biological and ecological vulnerability of the stocks. It is therefore imperativantlyse and
understand the impact of the ban, through a case study, on the conservation of sea cucumber
resources in the wild and its implications tire livelihood of he fishers With this background, the

Central Marine Fisheries Research Institute (CMFRI, Indian Council of Agricultural Research), India
ddzo YAGGSR  LINP2SO0 LINRPLRAIT a!'y S@lfdzr GA2y 27F
stocksinPalkBayBn Ddzf ¥ 2F al yylI N 2F LYRAFé£Z G2 GKS . @
(BOBME, Food and Agriculture Orgaatibn), which was approved by the BOBLME, as the proposal

is very much in line with BOBLME objectives. The project has a focus on cadoseofatritical
transboundary habitats, such as the Gulf of Mannar, and also promotes the improved management

of key fisheries resources. A Letter of Agreement (LOA/RAP/2014/37) was signed between FAO and
ICAR for provision of services by CMFRI relatitiget@roject.

Following the LOA, the following activities were completed since inception of the project:

1. Project inception workshop was held in Central Marine Fisheries Research Institute,
Mandapam in December 2014. In the workshop, methodological framlefasrthe project
was discussed with fishermen, traders, village leaders, officials of fisheries and forest
departments, scientistand academicians.

2. ! a0l Gdza NBLER2NI a{SI OdzOdzYoSNE Ay DdzZA ¥ 2F al
was submitted t(BOBLME in Februap15.
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3. Underwater surveys and trawl surveys on sea cucumber population were conducted in
selected sites in Gulf of Mannar and Palk Bay during Jaduauey 2015.

4. Interview surveys were held during Janudgy 2015 with fishermen to (a) ¢dn their
insights into conservation and their own roles in conservation, and (b) understand the
impact of sea cucumber listing on their socioeconomics and livelihood.

5. Interaction with other stakeholders to analyse the impact of listing on resources edsrh
May-June 2015.

6. A project final workshop was held in Tuticorin on June 30, 2015 with the participation of
fishermen, traders, village leaders, officials of fisheries and forest departments, scientists
and academicians.

This final report has been praped by consolidating the results of the underwater and trawl surveys,
interview surveg and project final workshop.

The objectives of the project are as follows:

1 To generate information on the stock status of different sea cucumber species along Gulf of
Mannar and Palk Bay.

1 To evaluate the effectiveness of current conservation meas on the sea cucumber stock.

1 To suggest effective, renewed management strategies for conservattithre stock.

2. al G SN ISHH KI2yRRA Y

2.1. Study area

The studies were carried out dag the period Jamary-June 2015 in Gulf of Mannar and Palk Bay of
southeast coast of India. Gulf of Mannar, the large shallow bay is located betweeneasitin

India and northwestern Sri Lanka and is about 13056 km wide and 160 km long. A 21 island
system is located between Rameshwaram and Tuticorin covering an aré23oha, which is
declared as a arine park by Ministry of Environment and Forests, Government of India. The Palk
Bay, which is contiguous with Gulf of Mannar on the northern sidieeisvater way between south

east India and northern Sri Lanka and is aboull84 km wide and 137 km long. The survey stations
were selected based on previous research documents on sea cucumber landings and also after
discussion with fishermen. The abundanof sea cucumbers was measured from trawl and dive
surveys following standard methods

2.2. Trawl surveys

The swept area method was adopted using a trawler (overall lengthm;18ngine horse power:

285). Prawn trawl nets, modified with added sinkers or boblin the foot ropes locally called as

WL dgadFrA YFRAQ 6SNB dzaSR F2NJ 6KS &S| 070d83B4pYmiS NA & dz
Gulf of Mannar and fron©9°15.861 N79°20.470 En Palk Bay were covered. The trawl operations

were carried out at a dgh of 419 m in Gulf of Mannar and 45 m in Palk Bay and locations are

presented in Figre 1and?2. The details of markings were saved in a hand held GPS (GARMIN 72) and

are presented inmmablel7 & Tablel8 of Appendix | Each trawl tow was made for 30 to 60 minutes

after considering the nature of the bottom

Biomass estimation was made following the description of swept anethod by Vivekanandan
(2005). The distance travelled by the trawl was calculated using the folbnal® * twhereVis the
velocity of the boat and is the time spent in trawlingThe swept ared Iw&s estimated aa=DZ h

z x2,where D s the distance covered during each tdwis the length of the headope of the trawl

net, X2is that fraction of the headope length ), which is equal to the width of the path swept by
the trawl. The value 0K2 = 0.5as suggested bRauly (1980) was used in the present study. After
the over haul of trawl content, the catch component was sorted out and weighed. The estimate of
the average biomass (kg) pem® was calculated by using the formia= CPUEA*X1), whereCPUE
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is the catchLJS NJ dzy Aafi K 2 HzZNBX1 <thedp®pditiah of the fish in the path of the gear

that are actually retained by the net. Tl is usually chosen between 0.5 and 1.0, considering the
sessile nature of sea cucumbers, Ispill overof the resource a the sides of the path of the gear.,

X1 = 0.75 (Vivekanandan, personal communication),which is reasonable for sedentary stock was

considered for analysis.
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Figurel Trawl survey location in Gulif Mannar (GPS redings are provided in AppendixTable 17 & 18
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Figure2 Trawl survey location in Palk Bay area (GR&dings are provided in AppendixTliable 19 & 2D
















































































































































































































































