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Abstract 

Genetic diversity and phylogeography of  Hawksbill sea turtle was studied by using sequencing of the 

mitochondrial DNA (D-loop and tRNA pro region). 45 dead embryos were collected from the Qeshm (25 samples) 

and Kish Islands (20 samples) in the Persian Gulf. Analysis of sequence diversity showed over 890 bp of the 

mtDNA D-loop and tRNA pro region revealed 5 polymorphism sites and 7 haplotypes. Two new haplotypes were 

submitted on NCBI gene bank as Iran3 with GU997696 accession number and Iran7 with JN627023 accession 

number. Haplotype (h) and nucleotide (π) diversity was (h= 0.313 and   π= 0.0006) for Qeshm Island and (h= 

0.111 and π=0.0002) for Kish Island, respectively. Total haplotype diversity was calculated as 0.212, which had 

demonstrated low genetic diversity in this area. The Fst and P-value showed that Hawksbill turtles of Qeshm and 

Kish Islands are different populations. A comparison of our data with previous studies showed a relationship 

between the Persian Gulf and Indo-Pacific Hawksbill turtles and also sharp relationship with east Atlantic. 

Hawksbill turtles of the Persian Gulf have been migrated from the Pacific and the Oman Sea  into this area. As a 

result, evidence of populations migration was not found from the West. 
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Introduction 

Sea turtles are categorized in two taxonomic families; 

the Cheloniidae with six species: Loggerhead turtle 

(Caretta caretta); Green turtle (Chelonia mydas); 

Hawksbill turtle (Eretmochelys imbricata); Olive 

ridley turtle (Lepidochelys olivacea ); Kemp’s ridley 

turtle (Lepidochelys kempi) and Flat back turtle 

(Natator depressus) and the Dermochelyiidae with a 

single highly derived species; the leatherback turtle 

(Dermochelys coriacea) (Bowen and Karl, 2007). Sea 

turtles of the Persian Gulf belong to two species; the 

green and Hawksbill turtles (Mobaraki, 2004a). The 

Hawksbill turtles have a circum global distribution in 

tropical areas of the Atlantic, Indian and the Pacific 

Oceans, as well as the Persian Gulf (Groombridge and 

Luxmoore, 1989; Pritchard and Mortimer, 1999). 

Hawksbill turtles (Eretmochelys imbricata) are a 

migratory species that travel hundreds or thousands 

of kilometers to breeding and feeding areas (Troëng 

et al., 2005; Van Dam et al., 2008). 

Forage of Hawksbill turtles in the Atlantic Ocean is 

sponge (Blumenthal et al., 2009). But the turtles eat 

alga and other invertebrates and also sponges 

(Bjorndal, 1997).  

Mitochondrial DNA (mt-DNA) carries 37 genes in the 

vertebrates including 22 tRNA, 2 rRNA and 13 mRNA 

genes. Furthermore, it containes a non coding region 

known as D-loop (Saccone et al., 1999). It was 

affirmed that molecular markers are useful for 

perceiving migration patterns, feeding ground 

population composition, natal homing, and the 

genetic composition and structure of rookeries 

worldwide (Fitzsimmons et al., 1997a,b; Bolten et al., 

1998; Bowen et al., 2005). Genetic studies of nesting 

and foraging Hawksbill turtles have been executed in 

the Indo-Pacific and Atlantic basins (Broderick et al., 

1994; Broderick and Moritz, 1996; Bass, 1996; Bowen 

et al., 1996; Koike et al., 1996; Okayama et al., 1996; 

Tabib et al., 2011; Kazemi Nezhad et al.,  2012). 

The Hawksbill sea turtle (Eretmochelys imbricata) is 

listed as Critically Endangered in the IUCN Red Book 

of Threatened Species (IUCN, 2010), therefor study 

on its diversity genetic is important. Also there is rare 

studies on the Eretmochelys imbricata genetic 

diversity and phylogeography, so investigation on this 

subjects is very important. 

Materials and methods 

In this research, 45 dead embryos of Hawksbill turtles 

were collected from Qeshm and Kish islands, and 

were fixed in 96% ethanol. DNA was extracted from 

liver and muscle tissues (0.1 g), digested overnight at 

56°C in a 1X TE buffer, 0.5 mg/mL proteinase K and 

0.01% SDS solution, using standard phenol-

chloroform (Hillis and Moritz 1990). An 890-bp 

portion of the mtDNA D-loop and tRNA Pro was 

amplified by polymerase chain reaction (PCR) using 

the H950 (5'-GTCTCGGATTTAGGGGTTTG-3') and 

LCM15382 (5'-GCTTAACCCTAAAGCATTGG-3') 

primers (Abreu-Grobois et al., 2006). Amplifications 

were performed in a total volume of 25 mL containing 

5-50 ng whole DNA, 10 mM of dNTP, 10 pmol of each 

primer, 0.5 U super Taq polymerase and the cor-

responding reaction buffer (1X). Cycling parameters 

were 94°C for 5 min, followed by 35 cycles at 94°C for 

60 s, 53.5°C for 90 s, and 72°C for 60 s, and a final 

extension at 72°C for 5 min. All specimence PCR 

products send for Macrogene Seoul Company. 

Sequence alignments were performed with the 

CLUSTALW (Thompson et al., 1994)   software, and 

haplotype and nucleotide diversity and pairwise FST 

were calculated using Arlequin v. 2 (Schneider et al., 

2000). Phylogenetic tree was performed by the 

MEGA v 4.0 (Tamura et al., 2007) software. 

Results 

Analysis of 45 sequences displayed five polymorphic 

sites and seven haplotypes (Table 1). Most of the 

haplotypes were identified and recorded before on the 

NCBI gene bank (Tabib et al., 2011). Two new 

haplotypes were submitted on NCBI gene bank as 

Iran3 with GU997696 accession number and Iran7 

with JN627023 accession number. Haplotype 

diversity (h) values were 0.313 for Qeshm Island and 

0.111 for Kish Island (Table 2). Furthermore 

nucleotide diversity (π) values were estimated 0.0006 
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and 0.0002 respectively for Qeshm and Kish Islands 

(Table 2). Computed population differentiation (FST)  

value between the populations was 0.999 ± 0.0002 

(Permutation 1000) that showed population of 2 

Islands are separated. Moreover the estimated gene 

flow (Nm) value between the Qeshm and Kish islands 

populations was 0.000. This results demonstrate that 

two turtle populations are seperate. 

Table 1. Polymorphic sites corresponding related to 

7 Hawksbill turtle haplotypes detected in the Persian 

Gulf, a 890-bp fragment of mtDNA D-loop and tRNA 

Pro sequence. 

Base position 

 

Haplotypes 

163 165 166 484 644 

Iran1 T C T G N 

Iran2 T C C G T 

Iran3 T C T G T 

Iran4 T C T A T 

Iran5 G C T G T 

Iran6 T T T G T 

Iran7 T C T G C 

Table 2. Haplotype (h) and nucleotide (π) diversities 

for two populations of the Hawksbill turtle in the 

Persian Gulf. 

Location Haplotype 
Diversity(h) 

Nucleotide 
Diversity(π) 

Qeshm  0.313 0.0006 

Kish 0.111 0.0002 

Total 0.212 0.00038 

Average number of nucleotide differences (Kt) was 

calculated as 0.222. According to the phylogenetic 

tree which was drawn by MEGA 4, detected a 

relationship between the Indo-Pacific and the Persian 

Gulf Hawksbill turtles (Figure 1). 
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Figure 1. phylogenetic tree- Neighbor-joining tree 

based on the mtDNA D-loop sequences. Bootstrap 

values (10000 replicates) are indicated on the 

branches. Two clades of haplotypes were identified, 

Haplotypes EiA01(accession nos EF210779), 

EiA18(accession nos EF210786) (Velaz- Zuazo, 2008)  

and BR16(accession  nos DQ177341)(Lara – Ruiz et 

al., 2006) are nested in the Atlantic Ocean and 

EiA82(accession nos GU138123)(Monozon- Argello, 

2010) nested in the eastern Atlantic Ocean. 

Haplotypes Iran1, 2,3, 4, 5,6 and 7 and Ei1(accession 

nos HM030865), Ei6(accession nosHM030869) 

(Mohd Arshaad and Syed Abdul Kadir,  2010)  and 

Eipcol3(accession nos HQ890548) (Trujillo- Arias et 

al.,  2011) are nested in the Indo-Pacific Ocean. 

Discussion 

Hawksbill turtle (Eretmochelys imbricata) are known 

as migratory species. This prompted Archie Carr to 

postulate that female turtles migrate to their natal 

nesting beach to reproduce (Carr, 1967). Hendrickson 

(1958) proposed an alternative explanation for female 

nestsite fidelity, wherein first-time nesting females 

follow experienced breeders from the feeding habitat 

to a nesting beach, and use this site for all subsequent 

nesting (Owens et al., 1982). This social facilitation 

would explain the site fidelity of nesting turtles 

without invoking the extreme behaviour of hatchlings 

remembering a beach location and finding it decades 

later for reproduction. If females return faithfully to 

their rookery of origin, then each nesting population 

should possess a unique genetic signature in terms of 

female-transmitted mtDNA. In contrast, social 

facilitation would allow high rates of female-mediated 

gene flow between nesting populations that overlap 



J. Bio. & Env. Sci. 2014 

 

54 | Tabib et al 

on feeding grounds. Hence, the most robust tests of 

natal homing involve populations that overlap on 

feeding habitats, so that females have a ‘choice’ 

between natal homing and social facilitation (Bowen 

and Karl, 2007) . 

Adults immigrate long distance of kilometres just for 

approaching to the breeding areas (Van Dam et al., 

2008). Earlier genetic studies indicated that juvenils 

of Hawksbill aggregating on foraging areas originate 

from different nesting beaches (Velez-Zuazo et al., 

2008). Despite of the fact, genetic studies of the 

coastal turtles has shown approximately fixed 

diversity in mtDNA haplotype frequencies (Maffucci 

et al., 2006). These results exposed independence of 

the reproductive units. Except two haplotypes Iran3 

with GU997696 accession number and Iran7 with 

JN627023 accession number  haplotype, all of the 

other haplotypes pointed out in the current study 

were already defined by Tabib et al. (2011). The 

results show a unique subpopulation of turtle in the 

Persian Gulf. Genetic diversity among the studied 

turtles in Qeshm Island is much higher than the ones 

of Kish Island. these consequences confirms the result 

explained in the related earlier study (Tabib et al., 

2011). It denotes the appropriate condition shore in 

Qeshm Island, suitable protection, bigger and nearer 

to the strait of Hormoz than Kish Island So Qeshm 

Island is more sheltered place for the rookeries. 

According to the new Hawksbill turtles entrance to 

Qeshm Island that is coincident on social facilitation  

so it can be one of the reasons for the genetic diversity 

in it. Calculated total haplotype diversity value was 

0.212 which reveals low genetic diversity in the area 

of this part of the Persian Gulf. This results is like to 

Kazemi Nezhad et al. (2012) in persian Gulf. On the 

other hand, high FST and Nm value computed by 

Alrequin software showes  Hawksbill turtle of Qeshm 

and Kish Islands are separated population that is 

against result of previous studies (Tabib et al., 2011). 

Estimated gene flow is based on the relationship 

between Nm and the degree of population 

substracturing as determined by Wright (1951) was 

0.000. As twice populations have  similar size, Nm 

describes the average number of individuals per 

generation migrating between populations (Wolf and 

Soltis, 1991). In our study gene flow among the 

populations within each geographic populations of 

Eretmochelys imbricata was low. It is against the 

data of the previous studies (Tabib et al., 2011).     

It was accepted that the Hawskbill turtles of the 

Persian Gulf are part of the Indian ocean  Hawskbill 

turtles (Kinunen and Walczak, 1971). Result of our 

study showed a relationship between the Indo-Pacific 

and the Persian Gulf Hawksbill turtles that it is 

similar  to Nishizawa research (Nishazawa et al., 

2012). But there is sharp relationship between 

Hawksbill turtle in Indo-Pacific and east of Atlantic 

that is similar Okayama (Okayama et al., 1999). 
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