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ABSTRACT : This paper describes the occurrence of Urogymnus granulatus (Macleay, 1883) (386 mm DW), also known as the
Mangrove whipray, in the state of Gujarat, India. This represents a new distributional range for this species. These occurrences
indicate a concealed diversity of stingrays in this region. To elucidate taxonomic information, morphological species descriptions
and a molecular barcode of U. granulatus (Macleay,1883) were generated in this study. This report contributes to a better
comprehension of the local diversity and distribution of batoids in Gujarat, which is essential for the development of fishery
management strategies.
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INTRODUCTION

Members of the dasyatid genus Urogymnus (Miiller
and Henle, 1837) currently has a six valid nominal species
U. acanthobothrium (Last, White and Kyne, 2016), U.
asperrimus (Bloch and Schneider, 1801), U. dalyensis
(Last and Manjaji-Matsumoto, 2008), U. granulatus
(Macleay, 1883), U. lobistoma (Manjaji-Matsumoto and
Last, 2006), U. polylepis (Bleeker, 1852) (Froese and
Pauly, 2023). However, it is pertinent to note that till now
the genus Urogymnus (Miiller and Henle, 1837) has no
representatives in Gujarat so far, but this is the first study
that has reported Urogymnus granulatus as first species
of genus Urogymnus. It is a marine and brackish water
fish, it is most commonly found in shallow inshore waters,
such as those that are close to mangroves, estuaries,
sand flats and sandy substrates, it can be found as deep
as 85 metres (Carpenter and Niem, 1999). U.
granulatus is a species having a patchy distribution in
the Indo-Pacific region from the Seychelles - Maldives
to the Caroline, Santa Cruz Islands and Australian waters
(Randall and Van Egmond, 1994; Last et al, 2016a).

The coastline of Gujarat, which runs along the
western side of India (Gopalkrishnan, 2018) is the longest
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in the country. It is a habitat to a variety of ecosystems,
including mangroves, salt marshes, coral reefs, and
seagrasses (Worldbank, 2020) and it is well-known for
the abundance of marine diversity (Johri et al, 2021),
Despite the documented occurrence of U. granulatus
in various parts of the India, there has been a notable
absence of records confirming its presence in Gujarat.
This knowledge gap highlights the importance of
conducting comprehensive research to expand our
understanding of elasmobranch diversity along the Gujarat
coast and contribute to the overall knowledge of marine
biodiversity in the region.

MATERIALS AND METHODOLOGY

Single specimen of U. granulatus was landed at the
fish landing centre of Okha Harbour (22° 27' 19.71 N,
69° 4' 18.58 E) in Gujarat, India (Fig. 1). The specimen
was caught by a commercial fishing boat. Photographs
of the sample were taken and its identification was
confirmed based on Last ef al (2016a) and Kumar et al
(2021). Morphological measurements of specimen were
based on batoid measurements proposed by Bigelow and
Schroeder (1953), Compagno and Roberts (1982), Manjaji
(2004), which are based on modifications of Compagno
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Fig. 1 : Map showing fish landing centre of Okha Harbour, Gujarat, India.

Table 1 : Morphometric measurements (% DW) of Urogymnus granulatus from Gujarat and its comparison with Ishihara et al (1993),
Rastgoo et al (2016) and Kumar ef al (2021).

Measurements U. granulatus U. granulatus U. granulatus U. granulatus
(OR252866) (Ishihara et al, 1993), n=6 | (Rastgoo et al,2016) | (Kumar et al, 2021)
Disc width (mm) 386 524-970 964 395
Disc length 104.5 99.2-106.2 103.2 101.3
Snout tip to maximum disc width 48.4 36.4-44.7 - 48.6
Snout length 17.1 22.4-26.2 - 23.2
Interorbital width 19.8 11.6-14.6 213 21.5
Spiracle length 7.7 6.1-8.3 - 8.4
Nasal curtain length 6.2 6.1-8.3 - 4.9
Nasal curtain width 13.1 - - -
Nostril length 5.2 4.4-5 - 35
Prenarial snout length 13.5 14.7-18.4 16.2 17.2
Internarial width 9.9 9.4-11.6 - 12.7
Mouth width 8.8 9.4-10.5 9.8 8.9
Snout tip to Ist gill slits 36.1 34.5-40.4 - 36.7
Ventral head length 52.9 48.54.2 - 50.6
Snout tip to pelvic girdle 87.5 75-82 - 81
Snout tip to anus 90.9 81.8-88.1 89.2 82.3
Width of tail at end of pelvic 10.2 5.7-9.4 - 10.7
Ist gill slit length 4.2 3.4-45 - 33
5th gill slit length 2.8 2.7-3.5 - 3.8
Distance between 1% gill slits 26.8 23-24.5 29.5 24.1
Distance between 5™ gill slits 19.2 15.2-17.2 21.9 16.5
Pelvic fin anterior margin 20.1 15.3-18.3 - 17.4
Pelvic fin posterior margin 29.4 10.4-18.6 - 12.1
Pelvic fin length 15.9 - - -
Cloacalength 4.6 - - -
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and Heemstra (1984), Last and Stevens (1994). Total
length and tail length could not be measured because tail
was chopped. Sex was determined by the presence or
absence of claspers. A small piece of muscle tissue from
the pelvic fin was collected and tissue was stored in 95%
alcohol in the field and transferred to the laboratory for
further molecular analysis. Morphometric measurements
of U. granulatus were taken and comparisons (as % of
DW) were made with earlier reports following (Ishihara
et al, 1993; Rastgoo et al, 2016; Kumar et al, 2021),
which is incorporated in Table 1.

DNA isolation

Genomic DNA was isolated from the tissue sample
using HiPurA® DNA Purification Kit (HiMedia).
Following instructions of the manufacture, and eluted in
50 pl of elution buffer. Extracted DNA was checked by
0.8% agarose gel electrophoresis with ethidium bromide
incorporated in 1x TBE buffer. The concentration of
isolated DNA was diluted to a final concentration of 10
ng/pl using a UV spectrophotometer.

Amplification and sequencing

The barcode sequence of the COI gene was PCR
amplified using the primers Fish F1 (5’- TCAACCAAC
CACAAA GACATT GGCAC3’) and Fish R1 (5°-TAG
ACT TCT GGG TGG CCA AAG AAT CA-3’) (Ward et
al, 2005) in 25 pL reactions using 2X PCR TagMixture
(MBTO061, Himedia) containing 10iM of each PCR primer
and 1 pl of template DNA. Thermal conditions consisted
of initial preheat at 95°C for 3 min, denaturation 94°C for
30 s, annealing 50°C for 30s, extension 72°C for 35 s,
repeated for 29 cycles, followed by a final extension for
3 min at 72°C. PCR products were visualized in a 1.2%
agarose gel. Purified amplicons were then subjected to
cycle sequencing using Big Dye Terminator v3.1
chemistry and subsequently sequenced on an ABI 3500XL
Genetic Analyzer following the protocol of the
manufacture.

Sequence analysis

We assembled the forward and reverse DNA
sequences and edited using Tracy software tool. These
sequences were subjected to a Sequence match analysis
using NCBI’s Basic Local Alignment Search Tool
(BLAST) and exported as FASTA file for further
evolutionary analysis. The sequence of this specimen has
been deposited in GenBank under the assigned accession
number of OR252866. Sequences were aligned using
ClustalW as implemented in MEGA11 (Tamura et al,
2021). Sequence divergence values within and between
species were calculated using the Kimura 2 Parameter
(K2P) distance model of nucleotide substitution.

Neighbour-joining (NJ) trees of K2P distance were
created to provide graphic representation of divergence
with 1000 bootstrap replications.

RESULTS

This study presents a new distributional record and
provides a diagnostic characteristic for U. granulatus
from Gujarat, India. Short taxonomy descriptions are
provided in this work, along with morphometric data for
specimens that are compared to previously known
specimens and a molecular phylogeny of specimen that
is presented along with Photographs.

Systematic accounts
Class : Elasmobranchii
Order : Myliobatiformes
Family : Dasyatidae
Genus : Urogymnus (Miiller & henle, 1837)

Species : Urogymnus granulatus (Macleay, 1883)
(Figs. 2 and 3).
Diagnosis

Urogymnus granulatus has an oval disc with
various white spots, granular on the dorsal surface. Thick
disc through the trunk, distinctly longer than width.
Pectoral fin apex broadly rounded and short snout with a
weak apical lobe. Tail broad, tapering toward caudal sting.
Ventral surface white or with black blotches.

Description

Urogymnus granulatus is characterized by a thick,
oval shaped disc, raised slightly at mid-scapular region
and the length of the disc is slightly greater than the disc
width. Morphometric measurements in % of disc width
(DW) is presented (Table 1). Disc length 104% of DW;
preorbital snout moderately short; pectoral apices thick
and rounded rather than angular and free rear tip narrowly
rounded; eyes moderately large, widely spaced. eyes are
nearly followed by the spiracles, spiracle length 7.7% of
DW; interorbital space broad its width 19.8% of DW;
Spiracles large, subrectangular to sickle-shaped, situated
dorsolaterally; Mid shoulder space is roughly covered with
fine denticles that begin from interorbital space reaches
onto the tail and no enlarged thorns on the body. Pelvic
fins subtriangular, short and length 15.9% of DW; Tail
broad-based, subcircular in cross-section. tail width at
pelvic end 10.2% of DW; Claspers of adult male not
observed; Ventral head length 52.9% of DW. Snout
relatively short in length, slightly produced, and obtuse
with weak apical lobe. snout length 17.1% of DW; snout
tip to first gill slit distance 36.1% DW; Prenarial snout
length 13.4% of DW; Nostrils narrow and slightly oblique,
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Fig. 2 : Dorsal view of U. granulatus (OR252866) collected from
Fish landing centre of Okha harbour, Gujarat, India.

Fig. 3 : Ventral view of U. granulatus (OR252866) collected from
Fish landing centre of Okha harbour, Gujarat, India.

3 DR252866 1:1-665 Urogymnus granulatus voucher AUBPCM 0T |

731 MF039700.1:1-620 Himantura granulata DFD255
10 || MZ363898.1:1-585 Urogymnus granulatus R1808CB-07

a4 JQT765514.1:2-519 Himantura granulata voucher FCP-HGGBR15
KF899471.1:1-641 Himantura granulata voucher NBFGR:CHN:R99
— 00628401 .1:11-675 Pateobatis uarnacoides 12614
KT766194.1:1-636 Urogymnus asperrimus voucher NBFGR:CHN UA2
N KC250636.1:1-651 Urogymnus asperrimus BW-A4563
a9 - OQ385129.1:1-654 Urogymnus asperrimus voucher JHR2E
MH908732.1:1-642 Urogymnus polylepis voucher JKT280218

100 MHO08734.1:1-642 Urogymnus polylepis voucher BK2

—
0.02

Fig. 4 : K2P distance neighbour -joining tree of U. granulatus (OR252866) from Gujarat, India.

length of nostril is 5.2% of DW; Nasal curtain small, with
posterior margin finely fringed, nasal curtain length 6.2%
of DW, nasal curtain width 13% DW; internarial width
9.9% DW; Mouth small, its width 8.8% of DW, labial
furrow and folds prominent; Gill opening margins
moderately S-shaped, smooth-edged; length of first gill
slit 4.2% of DW, length of fifth gill slit 2.8% of DW;
distance between first gill slits 26.8% of DW; distance
between fifth gill slits 19.2% of DW. Dorsal surface
brownish and covered with small white spots, Ventral
surface white.

DNA Barcoding

To provide a graphical depiction of the patterning of
divergences, Neighbour Joining (NJ) trees of Kimura
two-parameter (K2P) distances were built (Fig. 4). The
results of a phylogenetic study and a comparison of the
DNA barcodes of the present Gujarat specimen
(OR252866) with those of U. granulatus from GenBank

(KF899471, MF039700, MZ363898) demonstrate a
match of more than 99.5%.

DISCUSSION

The present specimen was identified as U.
granulatus (Macleay, 1883) based on DNA barcoding
and morphological characters. This study has reported
the first report on Taxonomic characteristics with
morphometric data for U. granulatus from Gujarat and
were compared with earlier reports from Andaman
waters, India (Kumar et al, 2021), Maldives Islands
(Ishihara et al, 1993) and the Persian Gulf, Iran (Rastgoo
et al, 2016). The morphometric characteristics of the
present female specimen corresponds with the earlier
recorded specimens of Kumar et al (2021), Ishihara et
al (1993), Rastgoo et al (2016) was observed.

Assessments on stingrays are often troublesome in
view because of the close by similarity in appearance of
species (Last et al, 2016b). Urogymnus granulatus was
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previously considered as a Himantura granulata, but
based on morphological and molecular insights published
in 2016 now these species are considered as Urogymnus
granulatus (Last et al, 2016c¢). In India, U. granulatus
were previously recorded from Kerala (Bineesh et al,
2014), Maharashtra (Kottillil ez al, 2023), Gulf of Munnar
(Jenaet al,2023), Zuari estuary Goa (Bhavan et al, 2023),
Andaman waters (Kumar et al, 2021) and also listed in
the Checklist of Chondrichthyans in India by Akhilesh et
al (2014). The current report with genetic data confirms
the occurrence of U. granulatus in the Gujarat filling a
gap in the known distribution range of species. According
to the IUCN red list of threatened species, this species
was assessed as Vulnerable (Manjaji et al, 2020).

Gujarat is one of the most productive fisheries regions
in the Arabian Sea region, and the marine ecosystem’s
marine faunal composition is highly diverse (Johri et al,
2021). Nonetheless, there are a dearth of thorough
scientific investigations on elasmobranch biodiversity,
distribution, and fisheries in Gujarat, as well as specific
studies on elasmobranch status assessments (Sutaria et
al, 2015; Johri et al, 2019; Johri et al, 2020).

Based on the latest findings, and previous
elasmobranch studies in the region, detailed scientific
exploration is necessary for the diversity assessment,
conservation and determination of the ecological
significance of this species. This finding provides new
geographical data on the marine fauna of the Gujarat
state. The present study emphasizes an urgent need for
more concentrated diversity studies on Elasmobranch
from the Gujarat Arabian Sea region, which would support
better management, conservation planning and
understanding of the diverse ecosystems in the Gujarat
and Indian Exclusive Economic Zone.
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Abstract

The super class Pisces makes up more than half of the 55,000 species of living vertebrates. Fishes
are very diverse animals and can be categorised in many ways. Fish species diversity is roughly
divided equally between marine (oceanic) and freshwater ecosystems. Elasmobranchs are among the
largest of the marine fish species. Sharks, rays, skates, saw-fishes form a distinctive group of fishes
that are collectively referred to as Elasmobranchs. The elasmobranch is a relatively less studied group
of fishes. The study on elasmobranch diversity was carried out between December 2020 to November
2021 from the Saurashtra Coast — the peninsular region of Gujarat. The diversity study was carried
out by frequent monthly visits to the major fish landings centres such as Okha, Porbandar, Mangrol,
Veraval and Diu. The total skates and rays landed as regular fishing at near shore area fishing and
incidental components by the three main gears, trawl net, drift net and hooks-and-lines. During the
study, a total of 7 species of skates and 7 species rays were examined and identified morphologically
and morphometrically. The IUCN status of the species was recorded and it was found that 2 species
are Near Threatened, 3 species are Endangered, 3 species are Vulnerable, 4 species are Critically
Endangered and 2 species are Data Deficient. The study provides the information of the diversity,
distribution and globally IUCN status of the skates and rays found in Saurashtra region. The data will
be helpful to fill up the data deficiency in elasmobranch diversity. This will eventually help in making
the conservation policies for elasmobranch fisheries.

Key-words: Elasmobranch, Skates, Rays, Diversity, Gujarat

Introduction the marine capture fisheries sector. (Gopalkrishnan,
The Indian Ocean covers approximately 29% of 2018). Gujarat is bounded by the northwest Arabian
total ocean area ranks third largest ocean Sea, naturally gifted with abundant marine fishery

(Venkataraman & Raghunathan, 2015). India — a
mega biodiversity nation is an integral and largest
part of the central Indian Ocean region along with
other countries Bangladesh, Indonesia, Maldives,
Malaysia, Myanmar, Thailand and Sri Lanka (Gopi
& Mishra, 2015). The mainland coastline is divided
into two parts - Eastern and Western coastline.
Gujarat state has the longest coastline of around
1,650 km i.e., 21% of the total coastline and 32% of
total continental shelf of India with diverse coastal
habitats situated on western part of the India (Joshi
et al., 2017). The state of Gujarat, along the west
coast of India, witnessed remarkable development in

aDivision of Freshwater and Marine Biology, Dept of Zoology, MSU, Baroda,
India

*Corresponding author name: Ajay U Baldaniya

Corresponding author email. ajay.b-zoophd@msubaroda.ac.in

resources with a total of 306 species of marine and
coastal fishes which includes rich Elasmobranch and
Osteichthyes resources (Parmar et al., 2015; Solanki
et al., 2016; Joshi et al., 2017; Joshi et al., 2018;
Beleem et al., 2019; Raval et al., 2020; Sidat et al.,
2021; Singh et al., 2021; Bhatt et al., 2022). It can
be divided arbitrarily in four coastal stretches; Gulf
of Kachchh, Saurashtra Coast, Gulf of Khambhat
and South Gujarat Coast (Joshi et al., 2017). Gulf of
Cambay, Gulf of Kachchh and Saurashtra peninsula
have many major and minor fish landing centres.
The Saurashtra— peninsular region of Gujarat covers
the largest part of the total coastline around 750 kms
and having around 7 major and several minor fish
landing centres (Present Study).

In recent few decades, we have witnessed increased
commercial interest in cartilaginous fishes,
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primarily due to the depletion of many bony fish
stocks as well as the desire to obtain elasmobranch
meat, cartilage, liver oil, and fins (Stehmann, 2002).
The batoids constitute a significant group of
cartilaginous fishes which includes skates and rays
which are important for maintaining the
sustainability of the marine ecosystems as middle to
apex predators (Last et al., 2016). The skates and
rays are bottom dwellers and thus play a vital role in
soft-bottom and vegetated marine habitats by
maintaining ecosystem services through predation
and bio turbulation (Bhagyalekshmi & Kumar,
2021). In general, skates refer to large species with
long snouts, and rays refer to smaller species with
short snouts. The Skates and rays are contributing
around 45-50 % of total elasmobranch catch
(CMFRI, 2020). Rays and skates exhibit greater
diversity of species than other elasmobranchs, they
exhibit a relatively conservative dorso-ventrally
flattened body morphologically and have an
apparent preference for restricted habitats, as
opposed to their restricted distribution and high
number of endemic species (Ebert & Compagno,
2007). A hindrance in elasmobranch research in
India is a lacking of comprehensive taxonomic
studies and conclusive checklists. On regular
interval basis documentation of elasmobranchs in
respective niche and their taxonomy is an essential
component for conservation and management of
these declining resources (Akhilesh et al., 2014).
The present study was designed to fulfil the lacuna
of such information which reports an extended,
updated checklist of batoids from the Saurashtra
coast, together with comments on their taxonomic
status, IUCN category and validity of occurrence.

Material and Methodology

The present investigation was carried out at the
major fish landing centres of Saurashtra Coast viz.
Okha, Porbandar, Mangrol, Veraval, Diu etc. The
study was carried out between December, 2020 to
November, 2021. During the study period, monthly
field visits were carried out at all the selected
landing centres for the elasmobranch’s diversity
(Figure 1).
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Figure.l Map of Study area along the Saurashtra
coast, Gujarat, India — Okha (22° 27' 02.26" N 69°
03' 52.03" E), Porbandar (21° 38' 35.01" N 69° 35'
26.77" E), Mangrol (21° 06' 45.92" N 70° 05' 34.18"
E), Veraval (20° 54' 05.98" N 70° 22' 12.72" E) and
Diu (20° 43'09.72" N 70° 58' 58.58" E).

The interactions with local fishermen and boat
owners were also carried out for the regular updates
of the elasmobranch fishing activities. During the
landing of the catch, specimens were segregated and
carefully observed for unusual sightings. This
activity was performed as some of the
elasmobranchs are conserved under the Wildlife
Protection Act, 1972. The selected specimen from
the catch was put aside and on field photographic
documentation was carried out. The morphological,
morphometric and meristic characters were also
recorded for further investigation. The identification
was carried out using standard literatures, available
keys and web portals (Day, 1878; Day, 1889;
Jhingran, 1983; Compagno, L.J.V. 1999; Fricke et
al., 2022; Froese & Pauly, 2022; WoRMS, 2022).
The IUCN red list data was used to determine the
conservation status of studied species (IUCN, 2022).

Result and Discussion

The present study reports a total of 14 species of
batoids belonging to 3 orders, 7 families and 11
genera (Table 1). The family Dasyatidae Jordan &
Gilbert, 1879 was found more diverse with five
different species and five distinct genera followed
by Rhinobatidae Bonaparte, 1835 (1 genus, 3
species); Torpedinidae Henle, 1834 (1, genus; 2
species). The remaining families i.e., Aetobatidae
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Agassiz, 1858; Gymnuridae Fowler, 1934; Rhinidae
Miller & Henle, 1841 and Glaucostegidae Last,
Séret & Naylor, 2016 were consisting single genus
and species (Figure 2a to 2n). Out of all the reported
species, four species categorized as Critically
Endangered (CR) followed by three Endangered
(EN); three Vulnerable (VU); two Near Threatened
(NT) and two Data Deficient (DD) as per IUCN Red
Data List (IUCN, 2022). Akhilesh et al. (2014)
prepared a checklist of 227 chondrichthyan species
belonging to 11 orders and 41 families from Indian
marine and coastal habitats. He also mentioned that
27 species (12%) have doubtful status with regard to
their occurrence because their distributional range
does not fall within Indian waters. Another study
conducted by Tyabji et al., (2020) reported a total of
57 species of elasmobranchs which includes 36
species of sharks and 21 species of rays from the
Andaman and Nicobar Islands, India. Singh et al.,
(2021) reported a total of 11 species of
elasmobranchs with 6 species of batoids from
Sutrapada coast of Gujarat, India. Zafaria et al.,
(2018) conducted a survey on elasmobranch
diversity from territorial waters of Bangladesh and
reported a total of 20 species which included 12
species of Batoids.

Systematics:

Class: Elasmobranch

Order: Myliobatiformes

Family: Aetobatidae Agassiz, 1858

Genus: Aetobatus Blainville, 1816

Aetobatus flagellum (Bloch & Schneider, 1801)

Diagnosis: Disc rhomboid, much broader than
longer; Head distinctly recognizable from the rest of
the body; longitudinal groove between eyes on top
of head which is extended to the midline of its
shoulder; Floor of the mouth with a row of papillae.
Outer corner of pectoral fins pointed; Skin naked
(Figure 2a).

Colour: Upper surface of the disc and pelvic fins
uniform dark greenish bronze coloured, without
spots (Figure 2a).

Family: Gymnuridae Fowler, 1934
Genus: Gymnura van Hasselt, 1823
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Gymnura poecilura (Shaw, 1804)

Diagnosis: Disc rhombus-shaped, twice as broad as
long; Tip of the snout projects slightly in angular
form; Tail almost as long as disc with a small weak
serrated spine at the proximal part; Low median
ridge is present on both the sides of tail; Skin smooth
(Figure 2b).

Colour: On dorsal side varies, generally various
shades of grey with light greenish yellow reflection.
Circular creamy - yellow spot scattered all over the
dorsal surface. Ventral surface yellowish or whitish.
Tail whitish with a broad blackish band, much wider
than pale interspaces (Figure 2b).

Family: Dasyatidae Jordan & Gilbert, 1879
Genus: Pateobatis Last, Naylor & Manjaji-
Matsumoto, 2016

Pateobatis bleekeri (Blyth, 1860)

Diagnosis: Disc oval and flat; snout narrowly
triangular; a large rounded tubercle in the middle of
back and three smaller one before and three more
behind; Tail more than 3 times longer than the disc,
and is without cutaneous fold (Figure 2c).

Colour: Uniform dark - brown above, ventral surface
white with broad dark - brown margin; increasing in
area with age (Figure 2c).

Genus: Brevitrygon Last, Naylor & Manjaji-
Matsumoto, 2016
Brevitrygon walga (Muller & Henle, 1841)

Diagnosis: Snout pointed and acutely projecting;
Disc sub circular, slightly longer than broad or as
broad as long; Spiracles nearly equal to eyes; Mouth
undulated with two buccal processes on floor of
mouth; Tail whip like, slightly longer than disc
length, without upper and lower cutaneous fold, with
1 or 2 large serrated spines; Inter-orbital space
concave; A series of small spines between root of
tail and caudal spine (Figure 2d).

Colour: Dull grey or brown above, whitish below
(Figure 2d).
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Table 1. Elasmobranchs collected from Coastal region of Saurashtra, Gujarat, India with IUCN Status of the species (IUCN, 2022).

Class/Order/Family/ Species English IUCN Okha | Porbandar | Mangrol | Veraval | Diu
Genus Name Status
Elasmobranchii
Myliobatiformes
Aetobatidae Agassiz,
1858
L Aetobatus flagellum
’fgtl%batus Blainville, | 510k & Schneider, L‘;”?ehéade" EN P A A A A
1801) gleray
Gymnuridae Fowler,
1934
Gymnura van Gymnura poecilura Long tail
Hasselt, 1823 (Shaw, 1804) putterfly ray | P A A P A
Dasyatidae Jordan &
Gilbert, 1879
Pateobatis Last, . . ,
Naylor & Manjaji- Fg‘lte%baltgfsg;ee"e” \?Vfie';zrs EN P A A A A
Matsumoto, 2016 yin, pray
Brevitrygon Last, Brevitrygon walga Scal
Naylor & Manjaji- (Mdller & Henle, whi yra NT P P P P P
Matsumoto, 2016 1841) pray
Maculabatis Last, . .
Naylor & Manjaji- ?"G"’:g”'albgag'f‘)ge”ard' ;?2”3205& EN A A P P P
Matsumoto, 2016 Y, gray
Pastinachus Riippell, | Pastinachus ater Broad cow
1829 (Macleay, 1883) tail ray VU P P A P A
Taeniura Muller & .
Henle, 1837 Taeniura sp. DD P A A A A
Rhinopristiformes
Rhinobatidae
Bonaparte, 1835
Rhinobatos Annandale's
annandalei Norman, vitarfish CR A P A P A
1926 g
Rhinobatos Linck, Rhinobatos lionotus Smoothback
1790 Norman, 1926 guitarfish CR A P P A A
Rhinobatos punctifer Spotted
Compagno & Sitarfish NT P A P A A
Randall, 1987 g
Rhinidae Miller &
Henle, 1841
, Rhynchobatus .
Rhynchobatus Mller | . 4encis (Forsskal, | S1aMt cR |A |p p A A
& Henle, 1837 guitarfish
1775)
Glaucostegidae Last,
Séret & Naylor, 2016
Glaucostegus
Glaucostegus granulatus (Cuvier, Gr_anul_ated CR P P P P A
Bonaparte, 1846 guitarfish
1829)
Torpediniformes
Torpedinidae Henle,
1834
Torpedo sinuspersici | Variable
Torpedo Duméril, Olfers, 1831 torpedo ray DD P P A P A
1806 Torpedo marmorata | Marbled
Risso, 1810 electric ray VU P A A A A
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Genus: Maculabatis Last, Naylor & Manjaji-
Matsumoto, 2016
Maculabatis gerrardi (Gray, 1851)

Diagnosis: Disc slightly wider than long; Snout
forms widely obtuse angle; Tail several times longer
than disc; Tail without upper or lower folds (Figure
2e).

Colour: Dorsal surface of disc brown or grey, with
obscure pale spots. Tail banded (Figure 2e).

Genus: Pastinachus Rippell, 1829
Pastinachus ater (Macleay, 1883)

Diagnosis: Broad rhombic disc; Dense band of blunt
denticles form wide band on central disc in adults;
Small heart-shaped or starry based thorns on mid-
shoulder; Usually four small thorns on shoulder
often barely larger than surrounding denticles; Small
eyes with wide inter orbital space; Mouth small;
Nostrils slit like; Snout short, blunt, with small lobe
at tip and without denticles; Very broad tail base,
flattened anteriorly, becoming more cylindrical
distally, about twice disk width or less, with a
posteriorly located sting, the ventral skin fold is very
deep but does not reach the tail apex. Pelvic fins
large, tips narrowly rounded (Figure 2f).

Colour: Uniform dark greyish brown to black
dorsally, often with fine black edge around disc and
pelvic fin, white ventrally. Tail fold and tail tip black
under surface white, ventral tail with black areas
before sting (Figure 2f).

Genus: Taeniura Muller & Henle, 1837
Taeniura sp.

Diagnosis: Disc rounded, with head not distinct from
it; Tail compressed, longer than body, with mid-
caudal serrated spines and without any lateral folds;
Mouth with buccal processes; No rostral cartilage;
Spiracles wide, behind eyes; five pairs of gill
openings on ventral side; Dorsal fins absent; Anal
fin absent (Figure 29).
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Colour: Skin smooth in young. Greyish brown
dorsally, whitish below; pectorals and pelvics with
black edges (Figure 29).

Figure 2. Ray fishes found from the Saurashtra
Coast, Gujarat, India: (a) Aetobatus flagellum
(Bloch & Schneider, 1801), (b) Gymnura poecilura
(Shaw, 1804), (c) Pateobatis bleekeri (Blyth, 1860),
(d) Brevitrygon walga (Mdller & Henle, 1841), (e)
Maculabatis gerrardi (Gray, 1851), (f) Pastinachus
ater (Macleay, 1883), (g) Taeniura sp.

Order: Rhinopristiformes

Family: Rhinobatidae Bonaparte, 1835
Genus: Rhinobatos Linck, 1790
Rhinobatos annandalei Norman, 1926

Diagnosis: Snout moderate, bluntly pointed, rostral
ridges separated, spiracles close behind eye, equal to
eye diameter; First dorsal fin well behind pelvic fin;
Series of small spines in middle of back; Two skinny
flaps on hind margin of spiracles; Nasal valves
extending onto internarial space (Figure 2h).

Colour: Body greyish-brown, with indistinct
marbling of darker shade and with numerous, round,
whitish spots. Ventral surface of body white (Figure
2h).

National Conference on Present Day Biology: Recent Advancements in Biological Sciences 10-11 December, 2021 5



ARTICLE

Rhinobatos lionotus Norman, 1926

Diagnosis: Snout moderate, bluntly pointed,
margins scarcely concave; Teeth small, with
transverse ridges strongly convex, conical, with
flattened base; Spiracles smaller than eye, close
behind it, with folds both on front and hind edges;
Five pairs of ventral gill openings; Two spineless,
dorsal fins; First dorsal origin behind pelvics, at a
distance equal to inter-dorsal; Skin with minute
denticles, smooth to touch (Figure 2i).

Colour: Uniform brownish grey and whitish below
(Figure 2i).

Rhinobatos punctifer Compagno & Randall,
1987)

Diagnosis: disc wedge-shaped; snout relatively
short; nostrils weakly oblique; mouth narrow;
posterior nasal flaps broad; two spiracular folds,
outermost fold slightly taller than inner fold; ridges
of rostral cartilage almost parallel, converging
slightly anteriorly but not constricted medially;
anterior cartilage subtriangular to sickle shaped,
usually blunt posteriorly (Figure 2j).

Colour: Dorsal highly variable, plain brownish to
greenish brown, faintly or strongly marked with
small white spots; the posterior half of dorsal and
caudal fins usually dusky or blackish; snout with a
pale or dusky tip (Figure 2j).

Family: Rhinidae Muller & Henle, 1841
Genus: Rhynchobatus Miiller & Henle, 1837
Rhynchobatus djiddensis (Forsskal, 1775)

Diagnosis: Rostrum short, not saw like; Snout
triangularly pointed; Mouth strongly undulated,
with three forward projections on the lower jaw;
Body elongated; First dorsal fin triangular, its origin
about opposite to pelvic fin; Spiracles with two
cutaneous folds; Row of small tubercles along
anterior and inner margins of the orbit and spiracles;
Lower caudal lobe short; Tail depressed and nearly
equal to trunk (Figure 2K).
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Colour: A large black ocular spot on the pectoral fin
base. Olive green above with rows of white spots on
the upper body, lower surface grey-white (Figure
2Kk).

Family: Glaucostegidae Last, Séret & Naylor,
2016

Genus: Glaucostegus Bonaparte, 1846
Glaucostegus granulatus (Cuvier, 1829)

Diagnosis: Snout elongated; rostral ridges jointed,;
First dorsal fin well behind pelvic fin; tubercles on
the back and a row of compressed spines along its
middle, which become obsolete with age; Spiracles
slightly smaller than the eye (Figure 2I).

Colour: Reddish grey superiorly becoming dull
white beneath (Figure 2I).

Order: Torpediniformes

Family: Torpedinidae Henle, 1834
Genus: Torpedo Duméril, 1806
Torpedo sinuspersici Olfers, 1831

Diagnosis: Disc subcircular, broader than long;
Snout short, greater than width of mouth and
interorbital, subtruncate; Nostrils small, as wide as
space between them; Electric organs between head
and pectorals; Pelvics moderate, subtriangular; Two
small, narrow, non-spinate dorsals, with inner angles
rounded, second dorsal a little smaller than the first;
No serrated caudal spine; No anal fin; Tail not whip-
like, short; Caudal deeper than long, subtruncate,
angles rounded; No caudal pits; Skin smooth (Figure
2m).

Colour: Rusty brown above with large dusky spots
as large as or larger than spiracles; whitish below,
darker below edges of disc and fins (Figure 2m).
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Figure 2 (cont.). Skate fishes found from the
Saurashtra Coast, Gujarat, India: (h) Rhinobatos
annandalei Norman, 1926, (i) Rhinobatos lionotus
Norman, 1926, (j) Rhinobatos punctifer (Compagno
& Randall, 1987), (k) Rhynchobatus djiddensis
(Forsskal, 1775), (I) Glaucostegus granulatus
(Cuvier, 1829), (m) Torpedo sinuspersici Olfers,
1831, (n) Torpedo marmorata Risso, 1810

Torpedo marmorata Risso, 1810

Diagnosis: Disc broader than long; Short tail;
Spiracle separates from eye, with a number of small
fleshy tentacles on hind margin; Mouth narrow,
without a groove below the lower jaw; Jaws slender
with small mono-cuspid teeth; Two dorsal fins, first
dorsal fin larger than the second, first dorsal
completely over the pelvic base; Caudal somewhat
rounded, upper and lower caudal lobes well
developed (Figure 2n).

Colour: Dorsal surface with brown reticulations;
ventral surface with a brown edge around the disc
and lower surface white (Figure 2n).

Conclusion

In present study, it was found that the Saurashtra
coast consists approximately 7% of total
elasmobranch species found in India. It also records
approximately 17% of total families found in Indian
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waters. Overall, the study recorded rich biodiversity
of elasmobranchs. This data will be useful for the
regulation and management of these protected
species in fisheries sector. The present study also
emphasizes the further research on the ecology,
biology and conservation measures with necessary
permissions.
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n Office of Research Officer
o Fisheries Research Station |
Junagadh Agricultural University g

Sikka-361140
Dist. Jamnagar

Phone: - (0288) 2344122 Email: hiteshkardani@gmail.com
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No. JAU/RO/FRS/TECH-1/ 531 /SIKKA/2022 Dt. 06/12/2022

TO WHOM SO EVER IT MAY CONCERN

This is to certify that Mr. Ajay Ukabhai Baldaniya [FoS/2212], Ph. D. Fellow of the
Department of Zoology, Faculty of Science, The Maharaja Sayajirao University of Baroda,
Vadodara has worked as research trainee at Fisheries Research Centre, Sikka, Gujarat from
27/10/2022 to 05/11/2022 [10 Days). During, his training period, Mr. Baldaniya has actively
participated in the field surveys for the coastal bio-diversity, ecological studies and fish
landing studies. He has learned ecological study design, methods of field data collection,
fishing activities, post harvesting process of elasmobranchs, laboratory work, data analysis
and scientific writing. Overall, I found Mr. Baldaniya very hardworking and passionate

researcher. I wish him best wishes for his bright future.

v

/r%/
Dr. Hitesh K. Kardani
Research Officer and Head,
Fisheries Research Station,
JAU, Sikka-361140

Gujarat, India

hiteshkardani@gmail.com; arofrssikka@jau.in




	11_Proceedings_Skates_Rays_Saurashtra_Coast_Gujarat_AUB_DMB_PCM.pdf
	Present Day Biology IV ISBN 9789390996063 1
	Present Day Biology IV ISBN 9789390996063 2
	Present Day Biology IV ISBN 9789390996063 3
	Present Day Biology IV ISBN 9789390996063 8
	Present Day Biology IV ISBN 9789390996063 10
	Present Day Biology IV ISBN 9789390996063 11
	Present Day Biology IV ISBN 9789390996063 12
	Present Day Biology IV ISBN 9789390996063 13
	Present Day Biology IV ISBN 9789390996063 14
	Present Day Biology IV ISBN 9789390996063 15
	Present Day Biology IV ISBN 9789390996063 16
	Present Day Biology IV ISBN 9789390996063 17

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Title pages (1).pdf
	3. PhD_Crtificate
	4. DECLARATION

	Ajay_FINAL_THESIS_PRINT.pdf
	11_Proceedings_Skates_Rays_Saurashtra_Coast_Gujarat_AUB_DMB_PCM.pdf
	Present Day Biology IV ISBN 9789390996063 1
	Present Day Biology IV ISBN 9789390996063 2
	Present Day Biology IV ISBN 9789390996063 3
	Present Day Biology IV ISBN 9789390996063 8
	Present Day Biology IV ISBN 9789390996063 10
	Present Day Biology IV ISBN 9789390996063 11
	Present Day Biology IV ISBN 9789390996063 12
	Present Day Biology IV ISBN 9789390996063 13
	Present Day Biology IV ISBN 9789390996063 14
	Present Day Biology IV ISBN 9789390996063 15
	Present Day Biology IV ISBN 9789390996063 16
	Present Day Biology IV ISBN 9789390996063 17

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

	ADP7C28.tmp
	Slide Number 2


