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Introduction 

Taiwanese waters are amongst the 

most chondrichthyan species-rich in the 

world (Weigmann, 2016). Ng et al. (2025) 

confirmed the occurrence of 123 species of 

shark, 59 species of batoids, and 5 species 

of chimaeras, as evidenced by voucher 

specimens, photographic records, and fish 

eDNA surveys. That being said, the pigeye 

shark Carcharhinus amboinensis (Müller 

& Henle, 1839) has only been detected by 

the latter (Chen et al., 2024). This requiem 

shark species can reach 280 cm in total 

length and is widely distributed in the 

Indo-West Pacific Ocean (Pollerspöck & 

Straube, 2025). It is characterized by its 
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Abstract 

The pigeye shark Carcharhinus amboinensis is widespread in the Indo-West 

Pacific, yet the only record from Taiwan to date was deduced from eDNA surveys. 

Herein we report four juvenile specimens collected from western Taiwanese waters, with 

two now registered in Taiwanese museums. The identities of the specimens are supported 

by molecular analyses of the mitochondrial NADH2 gene. We found that the first dorsal-

fin height cannot confidently distinguish C. amboinensis from the morphologically 

similar C. leucas, which can also be found around Taiwan. Instead, the lower teeth differ 

substantially between these species. We also noted that juveniles of C. amboinensis and 

C. leucas prefer similar habitats, an observation that differs from previous studies and 

warrants further investigation. 
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stout body; short, broad, and blunt snout; 

lack of interdorsal ridge; and high first 

dorsal fin (>3.2 times higher than the 

second). It is morphologically similar to 

the congener C. leucas (Valenciennes, 

1839), whose first dorsal fin is <3.2 times 

higher than the second (Pollerspöck & 

Straube, 2025). Apart from morphology, 

the two species share different life history 

traits (Tillett et al., 2011) and physiologies 

(Knip et al., 2011), though information on 

the northwestern Pacific populations of 

both species is very limited.  

Recently, requiem shark specimens 

were observed in museums and collected 

in Taiwanese fish markets. Molecular 

analyses revealed the existence of two 

species, C. amboinensis and C. leucas. 

This represents the first specimen-based 

record of C. amboinensis in Taiwan. Here, 

we provided description on selected 

morphological characters of C. 

amboinensis, and preliminary observation 

on the occurrence of the two species in 

Taiwanese waters, shedding lights on 

future local population assessments and 

conservational measures. 

 

Materials and methods 

Seven shark specimens were derived 

from fish markets and museum collections 

(Tab. 1). All specimens were captured off 

the western coast of Taiwan in turbid, 

shallow waters encompassing habitats 

such as estuaries, sandy shores, and 

continental shelves (Ng et al., 2025). Total 

length (TL), first dorsal-fin height, second 

dorsal-fin height and length were 

measured in six samples as in Compagno 

(1984a). In addition, jaws of two 

specimens were compared. 

DNA was extracted from five 

samples with the DNeasy Blood and 

Tissue DNA extraction kit using the 

Qiagen connect automated extractor 

(Qiagen, Germany). The mitochondrial 

NADH dehydrogenase subunit 2 (NADH2) 

gene was chosen for phylogenetic analyses, 

as this marker can resolve most 

chondrichthyan species (Naylor et al., 

2012). PCR was conducted to amplify a 

NADH2 fragment in a 15 μl mixture 

containing 7.5 μl of EmeraldAmp MAX 

HS PCR mastermix (TaKaRa, Japan), 0.3 

μl of  the forward primer ILEM-Mustelus 

(10 μM  stock; 5'-AAG-GAC-CAC-TTT-

GAT-AGA-GT-3') and the reverse primer 

ASN-Mustelus (10 μM; 5'-AAC-GCT-

TAG-CTG-TTA-ATT-AA-3'; Naylor et al., 

2005), 1.5 μl of template DNA (10–20 ng), 

and 5.4 μl of sterile distilled water. The 

mixture was denatured at 94°C for 3 min, 

then subjected to 35 cycles of denaturation 

at 94°C for 30 s, annealing at 50°C for 30 

s, and extension at 72°C for 90 s, followed 

by an extension at 72°C for 10 min prior to 

cooling to 10°C. Successfully amplified 

PCR products were purified using the 

AMPure magnetic bead cleanup protocol 

(Agencourt Bioscience Corp.) and 
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sequenced at Genomics BioSci and Tech 

(Taipei).  

Sequences were visualized, edited, 

and assembled with CodonCode Aligner 

12.0.1 (USA). Sequences were aligned in 

MEGA 12 (Kumar et al., 2024) using the 

“MUSCLE” algorithm (Edgar, 2004), and 

the alignment was translated to amino 

Tab. 1. Information of shark specimens assessed in the present study. Numbers with 

‘WJC’ represent tissue catalogue number in NTUM, while others represent 

Genbank accession number. Mol.=Molecular analyses. Morph.=Morphological 

examination. TL=total length. V= samples included in the molecular analyses      

Species 
Genetic 

number  
Voucher Locality Date 

TL 

(mm) 
Mol. Morph. 

C. amboinensis WJC9018 NTUM16960 Taoyuan 
5 Aug.         

2019 
616 V Fin 

C. amboinensis - - Taichung 
3 Sep. 

2024 
- - Jaw 

C. amboinensis WJC13659 
NMMB-

P042227 
Taichung 

3 Sep. 

2024 
935 V Fin 

C. amboinensis WJC13660 Not retained Taichung 
3 Sep. 

2024 
822 V Fin 

C. amboinensis WJC13661 Not retained Taichung 
3 Sep. 

2024 
825 V Fin 

C. leucas WJC13027 Not retained Chiayi 
23 Mar. 

2025 
~3,000 V - 

C. leucas - Not retained Taoyuan 
2 Aug. 

2019 
817 - Jaw 

C. amboinensis 

(originally as 

C. leucas) 

PQ238739 - 
Andaman 

Sea 
- - V - 

C. amboinensis PP313872 - 
Arabian 

Sea 
- - V - 

C. amboinensis PP313873 - 
Gulf of 

Oman 
- - V - 

C. amboinensis PP313874 - 
Gulf of 

Oman 
- - V - 

C. amboinensis JQ518604 - 
Timor 

Sea 
- - V - 

C. amboinensis JQ518618 - 
Timor 

Sea 
- - V - 

C. leucas PP313884 - 
Gulf of 

Oman 
- - V - 

C. leucas PP313885 - 
Gulf of 

Oman 
- - V - 

C. leucas PP313886 - 
Gulf of 

Oman 
- - V - 

C. leucas JQ518623 - Senegal - - V - 
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acids to check for stop codons. Sequences 

of both species available in NCBI’s 

Genbank were included in the dataset (Tab. 

1). A maximum likelihood (ML) tree was 

reconstructed using the W-IQ-tree server 

(Trifinopoulos et al., 2016; 

https://iqtree.cibiv.univie.ac.at/). The 

model TIM2+F+I was employed to the 

tree determined by the corrected Akaike 

information criterion implemented in 

ModelFinder for the IQ-tree analyses. 

Nodal support was assessed with two 

methods: Shimodaira-Hasegawa-like 

approximate likelihood ratio test (SH-

aLRT; Guindon et al., 2010) and ultrafast 

bootstrapping (UFBoot; Minh et al., 2013) 

with 1,000 replicates. Two outgroups, 

Loxodon macrorhinus Müller & Henle, 

1839 and Apristurus macrostomus Chu, 

Meng & Li, 1985, were chosen to root the 

inferred tree. Mean intra- and interspecific 

genetic distances were calculated using a 

K2P model in MEGA12.  

 

Results 

Molecular analyses 

The ML tree derived from a 1,043bp 

NADH2 dataset revealed that C. 

amboinensis and C. leucas form sister 

clades (SH-aLRT=91.8 & UFBoot=100). 

Within the C. leucas clade, four lineages 

from the Indian Ocean+Taiwan form a 

highly supported subclade (SH-

Fig. 1. Maximum likelihood tree reconstructed by the TIM2+F+I model with SH-aLRT 

and UFBoot based on the NADH2 gene (1,043 bp). The numbers at the nodes 

represent SH-aLRT/UFBoot support, with values below 60 not shown. Lineages 

highlighted in orange and blue represent C. leucas and C. amboinensis, 

respectively. 

 

https://iqtree.cibiv.univie.ac.at/
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aLRT=96.3 & UFBoot=98) that is sister to 

the Eastern Atlantic one. The genetic 

distances between C. amboinensis and C. 

leucas ranged from 0.089 to 0.108 

(x̄=0.092), while their intraspecific genetic 

distance ranged from 0 to 0.029 (x̄=0.008) 

and 0 to 0.015 (x̄=0.006), respectively. 

 

Taxonomic notes on C. amboinensis  

Dorsal fins—All examined 

specimens are either juvenile or neonatal 

(Fig. 2–3). The first dorsal fin is triangular, 

moderately high, with a slightly convex 

anterior margin, a rounded apex, and a 

variously shallow to deeply concave 

posterior margin. The second dorsal fin is 

much smaller, with straight anterior 

margin, a round apex, and a slightly 

concave posterior margin; also much 

lower first dorsal-fin height is 3.4–3.9 

times that of the second dorsal-fin, except 

in WJC13660, the first dorsal-fin height is 

only 2.8 times of the second-dorsal-fin 

height. 

Tooth morphology—The upper teeth 

are generally triangular. The mesial margin 

is almost straight to slightly convex, with 

prominent serrations through the apex; the 

distal margin is contrastingly concave, 

with well-developed serrations 

distributing from the apex through the 

distal shoulder. The lower teeth form 

isosceles triangles, with the mesial and 

distal margins slightly concave; the 

serrations are well developed on margins 

of the apical section. 

Distribution—This species is 

widespread in the Indo-West Pacific 

region and is usually observed along the 

coast. The northernmost record in the 

Fig. 2. Fresh specimens of C. amnoinensis. A: NMMB-P042227, 935 mm TL. B: 

WJC13660, 822 mm TL. C: WJC13661, 825 mm TL. D: NTUM16960, 616 mm 

TL. Scale bar=100 mm. 
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Western Pacific is western Taiwan. 

 

Discussion 

Morphological comparison with C. 

leucas 

Carcharhinus amboinensis is 

arguably the most morphologically similar 

species to C. leucas, although they are 

distantly related from a molecular aspect 

(K2P distance=0.089–0.108). Most of the 

specimens we examined possess rather 

high first dorsal fins, consistent with 

previous studies (Compagno, 1984b). One 

of the specimens has a relatively shorter 

first dorsal fin, but the NADH2 sequence 

was identical to that of published C. 

amboinensis sequences. This suggests that 

the first dorsal-fin height may not be the 

best diagnostic character. Instead, the 

morphology of the lower teeth is distinct 

between the two species (Fig. 4): those of 

C. amboinensis are quite broad, with both 

mesial and distal margins slightly concave 

(vs. very narrow, with both margins 

remarkably concave, in C. leucas). That 

said, our sample size is small and so more 

samples are needed to confirm this.  

 

Occurrence of the two shark species in 

Taiwan 

 Ng et al. (2025) reported the 

occurrence of C. amboinensis off Penghu, 

which is ca. 90–185 km away from 

western Taiwan. Herein samples of both 

species were obtained from nearshore 

waters, though the exact locations of 

capture were not recorded (nor were 

depths).  

Juveniles of C. amboinensis show 

different habitat preferences from 

juveniles of C. leucas; the former prefer 

shallow, turbid habitats usually near river 

mouths but cannot survive in freshwater. C. 

leucas, in contrast, has been observed in 

rivers, as well as areas with strong currents 

(Heupel & Simpfendorfer, 2008; Knip et 

al., 2011a; Ogata & Murase, 2023); C. 

amboinensis avoids habitats with strong 

Fig. 3. Fresh specimens of C. leucas. A: 

Not retained specimen, 817 mm 

TL. B: WJC13027, ca. 3,000 mm 

TL. Scale bar in panel A=100 mm. 
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currents (Steiner et al., 2007; Knip et al., 

2011b). In Taiwan, there are no reports on 

the occurrence of C. leucas in rivers, so it 

is possible that the Taiwanese population 

makes use of other habitats. As a result, the 

two species may share similar habitats. 

Adults C. leucas sharks have been 

confirmed around the coast of Taiwan (Ng 

et al., 2025; herein) yet no adult C. 

amboinensis had been known. Large 

individuals of Carcharhinus species 

representing either one of the two species, 

or both, were occasionally reported around 

Penghu (Penghu Daily & Taiwan News) 

preying upon Rachycentron canadum 

(Linnaeus, 1766) in aquaculture set net. As 

accurate identification based on videos is 

impossible, so more specimens are needed 

to 1) infer their habitat preferences in 

Taiwan and 2) describe the ecological 

interactions between these two shark 

species. 
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