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Introduction :

The Hasmobranchsiepresented byharks,sawfishes, skatesaysandchimaeras Rat fishes)arean
important group of demersal fisheBhesefisheshave a skeletomade of cartilage, instead bbne.

The members of this group are characterisechéying five to seven pairs dill clefts opening
individually to the exterior, rigidiorsalfins, smallplacoid scaleembedded in the skin (sharksj)
naked (rays)The teeth are in several series and the details of jaw anatomy vary between species whic
are usefulin differentiging the Hasmobranclspecies Their distribution ranges from nearshore
regions to the deep oceanic waters. S@peciesare known to travel long distangdsencecan be
considered akighly migratory Their stock can be found in more than one ExcluBie@nomic Zone
(EEZ).

They are widely distbuted in the Oceanlsut are most diverse in the tropical and subtropical indo
Pacific Ocean (Bonfil, 2002)Elasmobranchs species diversity in Indian seas is higher than that
reported in many other tropical Indian Ocean countries like Sri lanka, Arabian N&ldfives and
Thailand (Akhilesh K. V et al. 2014) However,higher nunbers have beeneported from Indoesia
(White et al, 2006; Fahmi, 2010Chondrichthyans are one of the most vulnerable groups dueito th
biological characteristics such alew growthrate delayed maturation, long repradion cycles and

low fecundity They are exploited for their various body parts such as the fins, liver, teeth, meat and
hide which givesvery high price Sharks play a crudi@ole in the marine ecosysters they areapex
predators andeep ecosystem populations éontrol High fishing exploitation has decreasedheir
stockswhich has becoma global concernThe commercial demand for elasmobranch has increased
over the years which have led to overexploitation of these fish resodce®r thelndian Wildlife
Protection Act, 1972 ten species of elasmobraacégrotected under Schipart 2A. Thispreliminary
study focuseson documentation of the diversity of thestasmobranchand their juvenilesrom

coastal regions of Maharashtra

Study Area:

Commercially important anchajor landing centres and jetti@gere surveyed for observing the
Elasmobanchs catch from all the gears along tuastal dstricts of MaharashtraTwo additional
landing centreshat is Mikarwada(Ratnagiri) andvengurla(Sindhudurg)were also visited during the

field trips to understand tHanding andliversity ofelasmobranchs.

Table 1. List of major landing centres surveyed for Elasmobranchs study.

Sr. | Landing Centre District Latitude | Major ly Operated Gear
No Longitude
1. | Satpai Palghar 19. 4306 3 01Gill net, Dol net

72. 42608



https://en.wikipedia.org/wiki/Dorsal_fin
https://en.wikipedia.org/wiki/Placoid_scale

Sassoon Dock Greater Mumbai |1 8 . 54 6 4 2] Gill net, Dol Net,
(Old) 72 . 49 06 3 3| Trawl net, Purse sein net
New ferry wharf Greater Mumbai |1 8 . 5 7 6-2 8| Gill net, Dol Net,
72. 51060 1| Trawl net, Purse sein net
Versova Mumbai Sub 19. 08 06-3 9| Trawl net, Dol net,
72. 4806 16]|Gilnet
Alibaug Raigad 18 .13.84H¢ Single day trawl,
7 2 .50.20& Gill net, Dol net
Harrai Ratnagiri 17 .32.80H¢ Trawl net, Gill net
7 3 .22.65&
Malvan Sindhudurg 16.3'18.69N Trawl net Gill net
73.27'47.40E
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Photographs of landing centres Harnai

Study duration:

Sassoon Dock

1. 7 monthsexcluding Fishing ban perdo(April 2019 toJanuary 2020
2. Study period includg#Premonsoon, Monsoon and Paabnsoon seasahobservatios.

Number of visits:

Table 2.No. of visits done during the study period

Landing centre nam

No of Visits

Season wise visit

Satpati 3 Pre monsoon | Monsoon Post monsoon

April not surveyed due to| October

poor landing

Sassoon Dock 5 April, May September October, December
(Old)
New ferry wharf 4 April, May September October
Versova 4 April September October, December
Alibaug 3 April August October
Harnai 4 April August November. January
Malvan 3 April August December




Objectives:

1. Documentation of the species diversity of Elasmobranchs landed in the study area.
2. Study distribution and seasonal abundance of Elasmobranchs.

3. Study of seasonal occurrencgwieniles
Methodology:

Field trips were carried out by visitingelected commercially important landg centres of
Maharashtra coastluring premonsoon, monsoon and pasbnsoon seasorilhe elasmobranchs
landing data was recorded by doing six hours of morning and evening observations (depending upc
landing times) of studgrea.The boats were operated at80 km off Maharashtra coast at a depth of
20-80 mtr. For understandinghe growth patternof the species total length and weight of specimen
were recorded during the surveyhe species constituted in these groups wiglentified;
measurements were taken from caudal lobes for sharks and skates and disc width for rays. Males we
considered to be fully matured when the claspers were completely ca{Bifegti 1996) i.eelongated

and rigid/hard. Immature males have sfaord soft claspers which are sometimes overlooked.

Recording length and weight of thespecimen

Species identification

Species identification was done frgghotographoveing key characters like fin pgtion and
shape presence of anal fin, & of gill slits, possession of dorsal fin spines, vertebral counts, tooth
shapeand countsThese charactemsre importanfor species identificatiotry comparing them with
diagnostic keys from published datadidentification lkeys.In some Hasmobranchs likeatoids, tooth
characters are less usefult disc and tail shape, colour and markings, position of the dorsal fins,

structure 6the mouth and nostril regicand shape of dermal thies and denticles are important



Some cheacters vary between the sexa®sd so it isvery important to reord the sex of the
individual specimenMales can be distinguished by their claspers, paired cylindrical extensf the

pelvic fins used fomating.

Equipments used during Elasmobranchssurvey:.
A good quality camera

Field books

Measuring tape

Sharp knife/scissors

a r v nhoe

Selected identification sheets from regional gui@@sO Identification Sheetstc)
Observations:

From the published information and available data collected\blyR3, a consolidated list of
160s peci es of el asmobranchs i s known(Natiooal ppan afu r
action for sharks in Indja2019. The Food and Agricultural Organisation estimated that until 2018,
of the 26 shark fishingpations in the world, India ranked second in the volume of sharks caught
annually and contributed about 9% to total catch. In 2019, India was thdahgest shek catching
nation in the world aftemdonesiaand Spairfrom 2007 till 2017(Wildlife trade monitoring group,
Traffic Report).The coast of Maharashtra has a very rich diversity of elasmobranchs, which needs tc

be documented for undertaking conservation initiatives for this group of fishes.

For the said study district wise commetdmportant lanthg centres were surveyed during all the
three seasong he data was collected from commercially operatingsyeejorly Trawlers, Gill nets
and Dol nes from selected landing centrekiring April 2019 to December 201%9vhich formed the
basc material for this studgnd following observations were made:

1 Total 34 speciesof elasmobranchs werecorded during theix months ofstudy period from
selected study area.
1 14 species of sharks, Epecies of rays arfal species of wedge amplitarfishes were recorded

from commercially important landing centers of Maharashtra.

Table 3. List of the Elasmobranch species recorded during study

Sr. | Family Scientific name Common Conservation | Conservation
no name status under| status under
IUCN Global | IUCN
Red List Regional
Red List
1. | CARCHARHINIDAE | Scoliodon Spadenose Near Near




laticaudus shark Threatened Threatened
2. Galeocerdccuvier | Tiger shark Near Vulnerable
Threatened
3. Rhizoprionodon Grey dog sharkl Least Near
oligolinx Concerned Threatened
4. Rhizoprionodon Milk dog shark | Least Near
acutus Concerned Threatened
5. Carcharhinus Black tip shark | Near Vulnerable
limbatus Threatened
6. Carcharhinus Spot tail shark | Near Vulnerable
sorrah Threatened
7. Carcharhinus Bull shark Near Endangered
leucas Threatened
8. Carcharhinus GracefulShark | Near Vulnerable
amblyrhynchoides Threatened
9. Lamiopsis Fawn shark Endangered Endangered
temminckii
10. Carcharhinus Hard nose Near Near
macloti shark Threatened Threatened
11. | HEMISCYLLIIDAE Chiloscyllium Grey bambog Near Near
griseum shark Threatened Threatened
12. Chiloscyllium Ridgeback Near Near
arabicum catshark Threatened Threatened
13. | SPHYRNIDAE Sphyrna lewini Scalloped Critically Endangered
Hammerhead | Endangered
shark
14 | ALOPIIDAE Alopiaspelagicus | Thresher shark| Endangered Endangered
15. | DASYATIDAE Brevitrygon Bengal Data Deficient | Data
imbricate Whipray Deficient
16. Brevitrygonwalga | Scaly whipray | Near Near
Threatened Threatened
17. Vulnerable Endangered
Maculabatis Whitespotted
gerrardi Whipray
18. Maculabatis Pakistan Critically -
arabica whipray Endangered
19. Not Evaluated | Endangered



http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=1456
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=26249

Pateobatis bleekeri

Bl eeker

Whipray
20 Vulnerable Vulnerable
Himantura uarnak | Reticulate
Whipray
21. Himantura Vulnerable -
undulata Honeycomb
Whipray
22. Pastinachusephen Near -
Cowtail Ray Threatened
23. Himantura Sp. Whipray -
24. Neotrygon kuhlii Not Evaluated -
Indian Ocearn
Blue-spotted
Maskray
25. | GYMNURIDAE Gymnura poecilura| Longtall Near Near
Butterfly Ray | Threatened Threatened
26. | TORPEDINIDAE Torpedo Data Deficient | Data
: - Gulf Torpedo -
sinuspersici Deficient
27. | AETOBATIDAE Aetobatus flagellum Endangered Endangered
Longhead
Eagle Ray
28. Aetobatus ocellatug Vulnerable Vulnerable
Spotted Eagle
Ray
29. | MOBULIDAE Mobula sp. Devil ray - -
30. | GLAUCOSTEGIDAE | Glaucostegus Vulnerable Endangered
Sharpnose
granulatus
Guitarfish
31. Glaucostegus Vulnerable Critically
obtusus Widenose Endangered
Guitarfish
32. | RHINIDAE Rhina ancylostoma Vulnerable Vulnerable
Bowmouth
Guitarfish
33. Rhynchobatus Vulnerable Vulnerable
. Smoothnose
laevis
Wedgefish
34. Rhynchobatus sp. | Wedgefish




Conservation status of observed Species
(Global)

m Near Threatened

® Vulnerable

m Not Evaluated

m Endangered

m Critically Endangered

m Least Concerned

m Data Deficient

1 It is observed thatu of 31lidentified specigsl2 speciesarefall under Near Threatene§,
speciesare under Mlnerable category of IUCNKBlobal Red list. It is alsoobserved that two
species comender eacltategorynamelyCiritically Endangeredindangered, Least concern,
Data deficient anthree species comsderNot Evaluated.

1 According to Regional Red list of IUCN the status of observed elasmobranchs species is giver

below:

Regional status of Elasmobrandisserved during survey

1 There are eight species of Elasmobranch in each of the Endange@ hkeatened and
Vulnerablecategory One species of guitarfish uswdercritically endangeredategoryand two
species have been assessed as data deficient. The remaining four species have been evalu:

according to their global red list.

1 High ecies diversity wasbserved in Sassoon Dodkew Ferry Wharf, Versova, Harnand

Satpati as majorly diverse gears were being operated from these landing centres.



T

It was also found that last year Marine fish landing of Masisira was hampered majorly by 4
cycloneswhich occurred in Aabian Sea i.e.Vayu in June,Kdiin Sepember Kyarr and Maha

cyclones in OctoberNovember2019 According CMFRI Report the marine fish catch of

Maharashtrdor the year 2019ecreased by 32%s compared to previous year

Table 4.Season and landing centre wise observation of Elasmobranchs duristuidy period

Name of the species (commor; Name of landing Elasmobranch
Sr. name) Centre Species observed in
No. Season
1. Scoliodon laticaudugy Sassoon dock, New fert all three seasons
(Spadenose shark) Wharf, Versova, Alibag
Satpati, Harne, Malvan
2. Galeocerdacuvier (Tiger shark) | Sassoon dock, Satpati | Premonsoon, post monsoc
3. Rhizoprionodon oligolinx Sassoon dock, New ferr all three seasons
(Grey dog shark) Wharf, Versova, Alibag
Satpati, Harne, Malvan
4. Rhizoprionodon acutus(Milk | Sassoon dock, New fert all three seasons
dog shark) wharf
5. Carcharhinus limbatus (Black | Sassoon dock, New Fer| Premonsmn, Monsoon
tip shark) Wharf, Harne, Alibag
Malvan
6. Carcharhinus sorrah Sassoon dock, Alibag Premonsoon, Monsoon
(Spot tail shark) Harne, Malvan
7. Carcharhinus  leucas (Bull | Satpati, Sassoon dock Pre monsoon, Monsoon
shark)
8. Carcharhinus amblyrhynchoidg Malvan Monsoon
(Graceful Shark)
9. Lamiopsis temminckii (Fawn | Satpati, Sasoon Dock PremonsoonMonsoon
shark)
10. | Carcharhinus macloti (Hard | Alibag, Harne, Monsoon
nose shark)
11. | Chiloscyllium griseum (Grey| Sassoon dock, New fer all three seasons
bamboashark) Wharf, Versova, Alibag
Satpati, Harne, Malvan
12. | Chiloscyllium arabicumRidge | Sassoon dock, New fery all three seasons
back catshark) Wharf, Versova, Malvan
13. | Sphyrna lewini (Scalloped New ferry wharf, Sassoo| all three seasons
Hammerheadhark) dock, Alibag, Harne



http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=1456
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=26249

Malvan

14 | Alopias Sp.(Thresher shark) | Sassoon dock Post monsoon
15. | Brevitrygon imbricate (Bengal| Sassoon dock, New feri all three seasons
Whipray) Wharf, Versova, Alibag
Satpati, Harne, Malvan
16. | Brevitrygon walga (Scaly| New ferry wharf, Versova Monsoon, Pre monsoon
Whipray) Sasoon dock, Harnai
17. | Maculabatis gerrardil Sassoon dock, New fer all threeseasons
(Whitespotted Whipray) Wharf, Versova, Alibag
Satpati, Harne, Malvan
18. | Maculabatis arabica (Arabic | Satpati, Sassoon doc Pre monsoon, Post monso
Whipray) Versova, New ferry wharf
19. | Pateobatis bleekeri( Bl e e| Sassoon dock, New feri all threeseasons
Whipray) Wharf, Versova, Alibag
Satpati, Harne, Malvan
20 | Himantura uarnak (Reticulate| Sassoon dock, Malvan Premonsoon, Pos
Whipray) monsoon
21. | Himanturaundulata New ferry wharf, Versova| Monsoon
(Honeycomb Whipray)
22. | Pastinachus sephen(Cowtail | New ferry wharf, Sassoo, Monsoon, Post monsoon
Ray) dock, Harne\Versova
23. | Himantura Sp. Harnai Monsoon
24. | Neotrygon kuhlii(Indian Ocear] Malvan Pre monsoon, Post monso
Blue-spotted Maskray)
25. | Gymnura poecilura (Longtail | Versova, Sassoon doc all threeseasons
Butterfly Ray) New ferry wharf
26. | Torpedo sinuspersici (Gulf | New Ferry wharf Pre monsoon
Torpedo)
27. | Aetobatus flagellum(Longhead Versova, Sassoon doc| Premonsoon, Post monsoc
Eagle Ray) Malvan
28. | Aetobatus ocellatus (Spotted| Versova Sassoon dock Premonsoonm Pos
Eagle Ray) New Ferry wharf, Harne, | monsoon
29. | Mobula sp(Manta ray) Sassoon dock Post monsoon
30. | Glaucostegus granulaty Harne Post monsoon




(Sharpnose Guitarfish)

31. | Glaucostegus obtusy Mikarwada,Harne post monsoon
(Widenose Guitarfish)

32. | Rhina ancylostomgBowmouth| New Ferry wharf Monsoon
Guitarfish)

33. | Rhynchobatus laevi New Ferry wharf, all three seasons
(Smoothnose Wedgefish) Versova Sassoon dock

34. | Rhynchobatus sgWedgefish) | New Ferry wharf Monsoon

1 Of the total 34 species recorded during the surtey,abserved that thiuveniles of 18 species of

elasmobranch were caught at various landing centre sitadspedHammer head sharlSpyrna

lewini), Tiger shark Galeocerdo cuve)j Bull shark Carcharhinudeucss), Black tip shark

(Carcharhinus limbatus)Spot tail sharKCarcharhinus sorrah)Smoothnose wedge fish

(Rhynchobatus laeVisSpottedeagle rayAetobatus ocellatusBlue spotted stingragNeotrygon

kuhli), Spade nose shark¢oliodonaticaudug.

Table 5. List of the Juveniles of Elasmobranchs with length range observed during survey

Length range (gm) Length at Maturity Remarks
Sr. . of juvenilespecies X
Nameof Species ; (cm)/ Maturity
no. observed during
length range
survey
Juveniles of S. lewini
Sphyrna lewini were observed during
1 (Scalloped 40.879.3 140200 premonsson and Monsod
Hammer head season in Malvan, Harna
shark Alibag, Sassoon dock an
New ferry wharf
Two Juvenile specimen g
the species were observe
duringpremonsoorat
. 114.31720 Satpatiandtwo juvenile
2. Gale_ocerdocuwer 210350 specimen of the species
(Tiger shark .
were observed during
monsoon seasam
Sassoon dock landing
centre
Single juvenilespecimen
. : of thespeciesvas
Alopias pehgicus 150.8 260-292 observed during post
3. | (Pelagic thresher gp
shark) monsoornn Sassoon
dock
Scoliodon Ju_veniles and adult
4 laticaudus( 17.926.8 33.835.8 s(g)et_:lme;]wereobsefrved
Spadenose shark uring the survey from
study areahroughouthe




studyperiod

Juvenilesof thespecies
were observed during

Carcharhinus 171-293 premonsoon and monsog
5. | limbatus(Black tip 53.7-90.1 season on Sasoon dock,
shark) New ferry wharf, Harnai,
Alibag, Malvan
Juveniles of the species
Carcharhinus were observed during pr
6. | sorrah(Spottall 38.1:91.0 132235 monsoon and monsoon
shark) season omarnai, Sassoo
dock, Alibag, Malvan
. SingleJuvenile specimer
Carcharhinus :
was observed during the
7. | leucas(Bull shar post monsoon season 0
109 193 Sassoon dock
Single divenile specimen
] was observed on Malvar,
8. Carcharhlnu.s fish landing centre during
amblyrhynchoides MONSOoN season
(Graceful Shark 80.7 115
Immature specimens of
Carcharhinus the species were observe
9. macloti(Hard rose during monsoon season (
shark) Sassoon dock landing
44.7-54.6 62 centre
Lamiopsis Single juvenile specimen
temminkii(Fawn was observed duringre
10. shark) 79.1122.7 136.8143.0 monsoorseason on
Sassoon dock landing
centre
Aetobatus few Juvenile speciemen
oceallatus(Spotted of the speciesvere
Eagle Ray) 57.6 78.9 observed during
11, 99.8 premonsoon and monsod
season on Versova,
Newferry wharf and
Harnai centres
Neotrygon kuhlii Juveniles of the species
12. (Indian Ocean observed dur_in@re
Blue-spotted monsoorperiod on
Maskray 20-33 Data deficient Malvan landing centre
Maculabatis Juveniles of the species
gerrardi were observed duringl
13| (Whitespotted the season from Versove
Whipray) Malvan, HarnaiNew
193.332.3 63 ferry wharf landing centre




Pastinachus sephe

Juveniles of the species

14 (Cowtail Ray can be observed on
' Versova and New Ferry
25.455.7 96-100 wharf
Himantura Immature specimen wers
undulata observed fronHarnai
15  (Honeycomb landing centre during
Whipray) 74.2-83.0 85-90 MoNsoon season
Glaucostegus Juveniles of the spas
granulatus observed during post
(Sharpnose monsoorseason from
16. Guitarfish Harnai, Mirkarwada
landing centre
37.451.3 -
Glaucostegus Juvenilesof the species
obtusugWidenose were observed during po
17, Guitarfish mMoNsoon seasam
Mirkarwada landing
40.887.9 - centre
Rhynchobatus Juveniles othe species
laevis(Smoothnose were observed during pre
Wedgefish monsoon, mMonsoon ang
18. 53.093.7 130 post monsoon season
Versova, Sassoon dock
New ferry wharf landing
centre
Critically

Endangered, 1 g&

Regional IUCN status of observed Juvenile Elasmobranchs speci

91 During the surey it wasobservedhat the fins oBomesharls species namelgpadenose
shark Bull shark Broadfin sharkTiger sharkBlack tip sharkMilk dog sharkand skin of
some raysike Bl e e k e r 6 wereWeptifopdrymg. The dried meat of some sharks like
Spadenose shark watred in hutef traders in the Satpati landing centkecording to FAO

following specie®f sharks are preferred for tebark fins.



Table 6.Preferred shark species for the shark fin

First Choice Second Choice Third choice

Blue shark Black tip reef shark Baskingshark
Dusky shark Black tip shark Pi ked dogfish
Hammerhead Great white shark Whale shark
Mako shark Lemon shark

Oceanic white tip shark

Requiem shark

Sand bar shark

Smalltooth sand tiger shark

Spadenose shark

Thresher shark

Tigershark

Scalloped hammerhead shar

Source: FAO

(* the specief sharks wee observediuringthe study

Table 6.Export details of the Shark fins and Shark fin rays from Chennai.

Year Shark fins Shark fin rays
Quantity (tonnes) Value (crore %) Quantity (tonnes) Value (crore 2)
2008-09 24.02 5.41 4.09 1.75
2009-10 34.74 15.14 13.72 4.51
2010-11 84.75 32.86 9.06 1.74
2011-12 70.32 28.07 3.29 1.69
2012-13 04.28 20.16 1.82 1.19
2013-14 44.6 15.29 1.44 1.1

Source: MPEDA

Source: CMFRI, MPEDA
- S

o=




Shark fins kept for drying

Different R a y gkis kept for drying Salting the meat of sharks

Discussion andConclusions:

Threats:
. Unsustainable fisheries and bycatch:

CatchingElasmobranchas both target anbdycatch in fisheries maddis special groupulnerable.
Number of juveniles wereapturedalong with targeted catdh a variey of fishing gears in nearshore
coastal vatersand adultgget caughin gillnets trawlersand longlines along the offshore in oceanic
waters.Mechanised fishing, particularly trawling, hassignificant impact on marinecosystems and
species (Kumar and Deepthi, 2008he species which iparticubrly susceptible to fishing and
aggregatingnearshoreusually get caught in high numbers which can lead to a rapgdreasen
regional stocks The result of thisstudy shows that,some species of sharkike Carcharhinus
limbatus, Carcharhinus sorrah, Sphyrna lewiSicoliodon laticaudusvhich aggregaten nearshore

waters for feeding, mating and breed|tige nurseries are in skal coastal waters (Castro 1998get



