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ABSTRACT
The complete mitochondrial genome (16,726 bp) of the winghead shark, Eusphyra blochii is presented.
This species is exploited throughout parts of its range, and is currently listed as Near Threatened by the
IUCN Red List. A phylogenetic analysis placed E. blochii within the Carcharhiniformes, as a sister taxon to
Sphyrna lewini and S. zygaena.
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Eusphyra is a monotypic genus of hammerhead shark in
the family Sphyrnidae, order Carcharhiniformes. It is distinct-
ive in having the most proportionally extreme narial separ-
ation among hammerhead sharks, which is suggested to
increase odour resolution (Kajiura et al. 2005). Eusphyra blo-
chii is found in shallow waters over continental and insular
shelves of the Indian and Pacific Oceans, from the Persian
Gulf to the Philippines, and from China to Australia
(Simpfendorfer 2003; Ebert et al. 2013). Members of the
family Sphyrnidae have been exploited by multiple fisheries
leading to two species being listed as Endangered, two as
Vulnerable and two as Near Threatened by the IUCN Red
List (P�erez-Jim�enez 2014). Life history traits coupled with
fishing pressures make these species particularly vulnerable
to over-exploitation. Eusphyra blochii is currently listed as
Near Threatened due to heavy exploitation by fisheries in
parts of its range (i.e. Gulf of Thailand, India and Indonesia)
and light exploitation in Australian waters (Simpfendorfer
2003).

In this study, we determined the complete mitochondrial
genome of E. blochii using a female specimen collected from
Fog Bay, in the Timor Sea of northern Australia. A tissue sam-
ple from the specimen is deposited in the collection of Janine
Caira at the University of Connecticut under field number AU-
70 and extracted DNA is kept at the Hollings Marine
Laboratory in Charleston, SC, under collection number
GN5092. Total gDNA was extracted from liver tissue using the

E.Z.N.A Tissue DNA Kit (Omega Bio-Tek, Inc., Norcross, GA)
following the protocol of the manufacturer and the sequence
was annotated using MitoAnnotator (Iwasaki et al. 2013). PCR
primers and protocols are available upon request.

Twenty-eight shark and four batoid whole mitochondrial
genome sequences were downloaded from GenBank and pro-
tein-coding regions of the 32 mitochondrial genomes were
concatenated and aligned with corresponding regions from
E. blochii. The complementary strand sequences were used for
ND6, and incomplete stop codons of genes were removed
from alignment. The final length of the protein-coding portion
of the alignment was 11,424 bp. The dataset was subjected to
maximum likelihood analysis using PAUP*4.0a145 (Swofford
2002) under the general-time reversible (GTR)þinvariable sites
(I)þgamma model with parameter values estimated from an
initial parsimony analysis.

The complete mitochondrial genome (16,726 bp in length)
of E. blochii has typical vertebrate mitochondrial gene
arrangement (Anderson et al. 1981) consisting of 13 protein-
coding genes, 22 tRNA genes, two rRNA genes and one con-
trol region (GenBank accession no. KJ128290). All genes are
encoded on the H-strand, except for ND6 and eight tRNA
genes, which are encoded on the L-strand.

The maximum likelihood tree is given in Figure 1. Based
on this analysis and taxon sampling, E. blochii is placed
within the Carcharhiniformes as sister taxon to S. lewini and
S. zygaena, forming a monophyletic Sphyrnidae.
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Eusphrya blochii GN1244 KJ128290 This Study

Sphyrna lewini JX827259

Sphyrna zygaena KM489157

Glyphis glyphis KF006312

Carcharhinus melanopterus KJ720818

Carcharhinus obscurus KC470543

Scoliodon macrorhynchos JQ693102

Galeocerdo cuvier KF111728

Mustelus griseus KF889325

Hemitriakis japanica KJ617039

Scyliorhinus canicula Y16067

Isurus paucus KJ616742

Carcharodon carcharias KC914387

Cetorhinus maximus KF597303

Carcharias taurus KF569943

Megachasma pelagios KC702506

Pseudocarcharias kamoharai KM597489

Alopias pelagicus KF412639

Mitsukurina owstoni EU528659

Chiloscyllium punctatum JQ082337

Rhincodon typus KC633221

Orectolobus japonicus KF111729

Heterodontus zebra KC845548

Hexanchus griseus KF894491

Cirrhigaleus australis KJ128289

Squalus acanthias NC002012

Squalus montalbani KT459334

Pristiophorus japonicus NC024110

Squatina japonica KJ619663

Rhinobatos schlegelii KJ140136

Himantura gerrardi KP091437

Narcine entemedor KM386678

Beringraja pulchra KF623030

0.1 substitutions/site

Figure 1. Maximum likelihood tree based on the protein-coding portion of the mitogenome dataset using the GTRþ Iþ gamma model. GenBank accession numbers
follow species names. Eusphyra blochii position is indicated in bold. Representative batoid species are used as outgroup.
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