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SHORT COMMUNICATION

First record of the crocodile shark Pseudocarcharias kamoharai (Chon-
drichthyes: Lamniformes) in the coastal waters of Andhra Pradesh, India

IlepBas HaxozKa JoKHONecYaHoit akyiabl Pseudocarcharias kamoharai
(Chondrichthyes: Lamniformes) B npu6peskHbIX BOgax mraTa AHAXpa-
IIpanem, Unausa
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Abstract. The crocodile shark Pseudocarcharias kamoharai is recorded for the first time from the
Visakhapatnam waters, Andhra Pradesh, India, based on three female specimens collected in December
2017 from commercial gillnetters. The morphological, morphometric and meristic characteristics of the
specimens are provided in the present paper.

Pesiome. JloxHonecuyanas akyaa Pseudocarcharias kamoharai BuepBbie 06HapykeHa B BOAAX OKOJIO
Bumakxamataama, mrat Aaaxpa-Ilpagem, Mugusa, — Tpu caMku ObLau cobpansl B mekabpe 2017
IIPOMBICJIOBBIMM KaOepHBIMK CeTsIMU. B HacTosmeil pabore mpeacTaBieHbl MOP(OJIOTHYECKHE,
MOP(hHOMETPUYECKUE U TPOYME KOJUIECTBEHHBIE XaPAKTEPUCTUKHI 3TUX 9K3EMILISIPOB.
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The crocodile shark, Pseudocarcharias kamo-
harai (Matsubara, 1936), is a pelagic species be-
longing to the order Lamniformes, family Pseudo-
carchariidae. The species is a moderately small
shark, whose total length ranges from 730 to about
1075 mm in males and from 870 to 1220 mm in fe-
males (Fujita, 1981; White, 2007; Oliveira et al.,
2010; Compagno, 2001; Weigmann, 2016). It in-
habits the sea surface to a depth of at least 590 m
in the tropical and subtropical waters of the Atlan-
tic, Indian, and Pacific Oceans. It is usually found
offshore, although it can sometimes occur inshore
and near the bottom (Compagno, 2001). The

deep-water chondrichthyans are the most vulner-
able group due to their biological characteristics.
There is no commercial or targeted fishery for the
species due to its low commercial value. Pseudo-
carcharias kamoharai is usually caught as a by-
catch at the time of fishing gear retrieval and is
not retained for commercialisation (Lack & Sant,
2009; Coelho et al., 2012). The species is also re-
corded as a by-catch in the longline gear aiming at
tuna and allied resources. The liver of this species
is very large and very high in squalene, and hence
is of potential value (Compagno, 1984; Hazin et
al.,, 1990; Romanov & Samorov, 1994). Because of
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the high level of exploitation, the stocks of these
apex predators are decreasing globally (Kyne &
Simfendrofer, 2010; Akhilesh et al., 2014). Pseudo-
carcharias kamoharai has been assessed for The
International Union for Conservation of Nature
(IUCN) Red List of Threatened Species in 2018
as Least Concern (Kyne et al, 2019).

Although P. kamoharai distribution is known
to extend to the Indian Ocean, it is recorded on
very few occasions from the West and East Indian
Ocean, including South Africa (D’Aubrey, 1964),
the Seychelles (Nevill et al., 2007), Pakistan
(Moazzam & Osmany, 2021), Madagascar (Com-
pagno, 1984), Sri Lanka (Moron et al., 1998), and
the Maldives (Adam et al., 1998).

A few reports are available on its distribution
in Indian waters. Pseudocarcharias kamoharai was
first reported off the Chennai coast and confirms
its distribution in Indian waters (Kizhakudan &
Rajapackiam, 2013). Subsequently, Akhilesh et

al. (2013) reported the species from Kochi, on the
south-western coast of India, and Pradeep et al.
(2017) reported it from the Andaman Sea. Recent-
ly, Kannan et al. (2019) reported the morphologi-
cal and diagnostic characters of P. kamoharai from
the Gulf of Mannar. The present investigation
of the crocodile shark is the first record from Vi-
sakhapatnam waters (Andhra Pradesh coast). The
records from four different locations suggest that
the species occurs on all coasts in Indian waters.

Order Lamniformes (Berg, 1958)

Family Pseudocarchariidae (Compagno, 1973)
Genus Pseudocarcharias Cadenat, 1963
Pseudocarcharias kamoharai (Matsubara, 1936)

(Figs 1, 3)

New record. Three female specimens of the
crocodile shark P. kamoharai were collected from
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. Figs1,2. Pseudocarcha-

rias kamoharai (Mat-
subara, 1936), female,
972 mm of total length,
* collected from Visakha-
4 patnam coast, habitus
in lateral view, scale
bar: 5 cm (1); distribu-
% tion in Indian waters,
previous (red circles)
and new (blue circle)
records (2).

?}ﬁ}? Zoosystematica Rossica, Vol. 32, No. 2, pp. 217-222



K. Silambarasan et al. First record of Pseudocarcharias kamoharai from Andhra Pradesh

Fig. 3. Denticle histology of Pseudocarcharias kamoharai (Matsubara, 1936). All samples are transverse slices of
the skin. A, dorsal fin region; B, tip of the snout; C, ventral fin region; D, oral skin. a — pulp cavity, b — crown of
denticle, ¢ — base of denticle, d — dermis. Scale bars: 250 um.

the gill net catch on 24 December 2017 at early
hoursfrom Visakhapatnam fisheriesharbor (Fig.2).
The morphometric measurements were taken
following Compagno (1984), and the specimens
were identified according to the keys by Matsub-
ara (1936) and Compagno (2001). After taking
the necessary morphometric measurements, the
specimens were transported to a laboratory for
studies. Three specimens were later deposited in
the museum collections of the Fishery Survey of
India, Visakhapatnam (FSI/VIZAG/FISH-232).

Identification. Three female shark specimens
were identified as Pseudocarcharias kamoharai
based on the following characters: (a) cylindrical
trunk; (b) long, bluntly pointed snout; (c) size and
shape of the first dorsal fin (see below); (d) small
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pectoral fin; and (e) gill opening extending onto
the dorsal surface of the head. All the measure-
ments and diagnostic characters agree well with
the previously recorded specimens.

Morphology. The first specimen is a large fe-
male of 972 mm total length (Fig. 1). The second
specimen is nearly the same size as the third, a
small female of 925 mm total length, with little
damage. The detailed morphometric data are pre-
sented in Table 1, and the morphometrics of oth-
er earlier published records are also provided for
comparative purpose. A detailed morphological
description of the examined specimens is present-
ed below.

Relatively small, slender, and spindle-shaped
shark with a cylindrical trunk and very large eyes
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Table 1. Comparison of measurements of Pseudocarcharias kamoharai with earlier reports.

Mesrments o) VSRS Yo C! ot Pdepst Kengsal
Sex Female | Female | Female | Male Male Female Female | Female | Male
Total length 972.0 | 950.0 | 925.0 | 1096.0 910.0 945.0 805.0 860 845.0
Precaudal length 747.0 | 715.0 | 690.0 850.0 705.0 720.0 650.0 655.0 | 650.0
Pre-first dorsal length 427.0 | 403.0 | 343.0 422.0 350.0 350.0 330.0 327.0 | 320.0
Pre-second dorsal length 637.0 | 613.0 | 589.0 | 715.0 585.0 610.0 555.0 556.9 | 548.0
Head length 253.0 | 231.0 | 210.0 271.0 216.0 230.0 212.0 209.0 | 206.0
Preorbital length 86.0 62.0 53.5 75.0 65.0 58.5 - 51.9 51.0
Interorbital length 74.0 51.0 44.3 - - 48.8 - - -
Prebranchial length 190.0 | 164.0 15.6 209.0 165.0 160.0 175.0 1379 | 140.0
Prespiracular length 128.0 | 109.0 10.3 147.4 - - - - -
Prepectoral length 247.0 | 223.0 | 201.0 263.0 210.0 220.0 201.0 200.0 | 172.0
Prepelvic length 572.0 | 546.0 | 523.0 633.0 510.0 545.0 510.0 4869 | 482.0
Preanal fin length 676.0 | 655.0 | 625.0 - - 650.0 - - -
Snoutvent length 557.0 | 531.0 | 509.0 | 681.0 - - - - -
Interdorsal space 205.0 | 183.0 | 157.0 209.0 - 178.0 - - -
Sslfg(‘:’end dorsal to caudal 830 | 780 | 680 | 930 - 76.0 - - -
Pectoral to pelvic space 315.0 | 286.0 | 263.0 - - 288.0 - - -
Pelvic to anal space 77.0 53.0 42.0 108.0 - 50.0 - 45.0 | 4335
Anal to caudal space 81.0 60.0 45.0 - - 54.0 - - -
Pelvic to caudal space 155.0 | 133.0 | 103.0 - - 128.0 - - -
Prenarial length 73.0 61.0 39.8 61.0 70.0 459 54.0 40.9 40.5
Preoral length 91.5 72.0 56.0 89.7 45.0 65.0 58.0 58.0 59.0
Internarial space 34.3 31.2 18.9 39.8 28.0 21.5 32.0 - -
Eye length 29.0 25.0 20.0 32.0 - 25.0 - - -
Eye height 30.4 29.0 22.0 35.0 33.0 28.2 30.0 25.8 25.4
Mouth length 39.8 36.2 29.7 44.8 - 37.3 - - -
Mouth width 62.1 58.1 53.4 66.7 - 59.3 - - -
Nostril width 11.1 11.0 10.7 11.1 - 11.2 - - -
First gill slit height 64.3 62.8 57.3 66.2 - 63.8 - - -
Second gill slit height 65.6 64.0 61.0 67.3 - - - - -
Third gill slit height 681 | 660 | 640 | 700 - - - - -
Fourth gill slit height 64.0 62.0 62.0 66.0 - - - - -
Fifth gill slit height 64.5 63.0 63.1 66.8 - 61.2 - - -
Intergill length 61.4 60.0 59.7 63.2 - - - - -
ﬁf}‘é‘gﬁl fin dorsal margin | 549 | 9370 | 2220 | 2500 - 235.0 - - -
Pectoral fin length 79.6 77.3 71.2 - 32.0 76.1 66.0 - -
i fg"t%“tral caudalmargin | 4100 | 1040 | 940 | 8500 - 100.0 - - -
i‘gt‘;fmmal caudalmargin | 450 | 410 | 380 | 316 - 40.0 - - -
Subterminal caudal width 28.3 28.0 26.0 31.3 - 28.0 - - -
E;Lnal caudal margin 471 | 460 | 430 | 566 - 45.0 - - -
Terminal caudal lobe length | 58.0 55.0 50.0 59.0 - 60.0 - - -
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Mesmmens )| ESUSGES Yo st "ol Prdenss Kl
Sex Female | Female | Female | Male Male Female Female | Female | Male
First dorsal fin height 35.6 341 30.2 49.8 58.0 33.5 48.0 29.5 30.0
First dorsal fin base 86.0 84.0 81.0 85.7 65.0 85.2 70.0 82.0 79.9
First dorsal length 78.0 75.0 70.0 119.1 - 72.0 - - -

Second dorsal fin height 20.5 19.0 17.0 29.2 28.0 19.1 25.0 17.5 16.5
Second dorsal fin base 420 41.0 39.2 419 30.0 424 37.0 38.4 39.0
Second dorsal fin length 41.0 39.3 37.4 72.2 - 382 - 64.0 63.5
1}; fllgvéﬁ finanterior margin | 595 | 503 | 471 | 66.0 - 49.4 - - -

Pelvic fin height 35.1 33.6 30.6 42.6 45.0 33.4 38.0 31.5 30.0
Pelvic fin base length 60.3 58.3 55.8 56.7 45.0 62.3 40.0 56.9 54.9
Anal fin height 18.0 17.0 14.8 25.0 24.0 15.9 26.0 13.4 12.9
Anal fin base length 23.8 21.0 20.3 25.2 15.0 22.6 20.0 20.5 19.9
Anal fin length 25.1 24.0 21.7 46.8 - 241 - 40.0 39.0

without nictitating eyelids. Head is short, with a
moderately long bluntly pointed snout. Five pairs of
gill slits present in front of pectoral-fin bases; all gill
slits long and nearly extending onto dorsal surface
of head, measuring 8.3 to 8.8% of precaudal length.
Gill rakers absent, but internal gill slits present.

Head much shorter than trunk, snout long,
pointed, bulbously conical, blade-like. Eyes very
large, measuring 2.9 to 4.1% of precaudal length.
Mouth very long, angular, extending beyond pos-
terior margins of eyes; jaws highly protrusible, ex-
tending almost to tip of snout, containing large,
awl-like, narrow teeth; laterals more compressed
and blade-like, with 26 teeth in upper jaw and 22
teeth in lower jaw, symphysials absent. Precau-
dal pits present. Lateral keels on caudal peduncle
poorly developed. Dermal denticles very small and
smooth, with flat crowns, small ridges and cusps
present, with cusps on lateral denticles, directed
posteriorly (Fig. 3). Pectoral fins small and broad.
Pelvic fins smaller than pectoral and first dorsal
fins. First dorsal fin low and angular, located in
middle of body; pectoral fin skeleton aplesodic.
Second dorsal fin smaller than first one but larger
than anal fin. Caudal fin short, strongly asymmet-
rical, with a pronounced sub-terminal notch and a
short ventral lobe.

Coloration. Colour dark gray brown on dorsal
surface and pale on ventral side. Fin tips with dark
margins narrowly outlined with white.

Zoosystematica Rossica, Vol. 32, No. 2, pp. 217-222

Size. Total length of examined specimens
ranged from 925 to 972 mm.
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