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Abstract 
 
The first cases of spinal abnormalities for the common angel shark Squatina squatina in the 

Canary Islands (Spain), are reported. Two specimens, a juvenile and an adult female with 21º 

and 42º of scoliosis were recorded in Tenerife and Gran Canaria islands, respectively. Possible 

causes are discussed. 

Introduction 
 

Diverse morphological deformities have been 
described in elasmobranchs. These abnormalities 
include skeletal deformities, as lateral spinal curvature 
(scoliosis), humpback curvature (khyphosis), axial spinal 
curvature (lordosis), vertebral fusion, deformed 
chondrocranium, missing fins, additional fins, abnormal 
caudal fins, deformed snout, among others (Hoenig & 
Walsh, 1983; Heupel, Simpfendorfer & Bennett, 1999; 
Moore, 2015). While these abnormalities have been 
frequently reported in captive sharks, few records have 
been reported in free-swimming specimens. The causes 
of many of these deformities are unknown; however, 
some authors have suggested dietary nutritional 
imbalance (e.g. lack of vitamin c), genetic factors, 
parasites, ambient factors, diverse kinds of disease, 
traumatic injuries or asymmetrical stress in aquaria 
specimens (Heupel et al., 1999; Preziosi et al.,2006; 
Huber, Neveu, Stinson, Anderson & Berzins, 2013; Tate, 
Anderson, Huber & Berzins, 2013; Moore, 2015). 

The common angel shark Squatina squatina 
(Linnaeus, 1758), is a dorsoventrally flattened shark that 
inhabits sandy seabeds close to the littoral zone of 150 
m depth (Golani et al., 2006). This shark has been 
assessed as critically endangered by the International 
Union for Conservation of Nature (IUCN) (Ferretti et al., 
2015) and belongs to the Squatinidae family, the second 
most endangered shark family in the world (Dulvy et al., 
2014). The common angel shark (S. squatina) historically 
was common over large areas of the North-East Atlantic, 
from Norway, Sweden and the Shetland Islands to 
Morocco, West Sahara, the Canary Islands and the 
Mediterranean and Black Seas. Intensive demersal 
fishing pressure throughout its range has resulted in 
significant declines of its populations and almost are 
extinct in most of its original range (Ferretti et al., 2015). 
In a recent review on the distribution of large sharks in 
eastern Mediterranean, Kabasakal, Karhan and Sakman 
(2017) emphasized that individual contribution of S. 
squatina specimens to bycaught large sharks by 
commercial fishermen was <2% of the total catch, 
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between 1990 and August 2015. 
Currently, the Canary Islands angel shark 

population is considered the most abundant, being 
frequent its encounters with divers in all islands, 
through the year (Escánez, Crespo, Rodríguez, Oñate & 
Marrero, 2016). In contrast, common angel sharks 
reports from other areas have been dramatically 
decreasing in the last middle century. For example, in 
the Mediterranean only two specimens have been 
reported since 1985 to 2015 in the Sicilian coast, while 
only eight specimens have been reported from the 
Turkish waters since 1990 to 2015 (Kabasakal et al., 
2017). This same pattern has been observed for other 
Mediterranean and North Atlantic regions (Roger & Ellis, 
2000; Kabasakal & Kabasakal, 2014; Cavallaro, Danze, 
Ammendolia & Navarra, 2015; Akyol, Ünal & Capapé, 
2015). 

Among the 13 shark species with morphological 
abnormalities recorded worldwide, the pacific angel 
shark Squatina californica Ayres, 1859 is the only species 
in the Squatinidae family where albinism and 
synophthalmia have been described in two embryos in 
the Gulf of Mexico (Escobar-Sánchez, Moreno-Sánchez, 
Aguilar-Cruz & Abitia-Cárdenas, 2014). This brief 
communication describes two cases of morphological 
deformity observed for first time in free-swimming S. 
squatina in two islands of the Canary archipelago, and 
their potential causes are discussed. 

 

Materials and Methods 
 

Due the status of Critically Endangered species 
based in Red List of the IUCN, the specimens of this 
study no were sacrificed or subjected to any procedure 
that caused pain, suffering, distress or lasting harm, in 
consonance with Spanish legislation about animal 
welfare for scientific purposes. 

In November 2015, during a nocturnal survey at Las 
Teresitas Beach in Tenerife, Spain (28° 30´25.30´´N, 
16°11.00´15´´W), a young female S. squatina that 
showed a skeletal deformity was captured using a hand 
net at 1m depth. The specimen was placed in a water 
tray to be measured and photographed, before its 
release. The second case was reported in November 
2016. An adult female was observed during scuba-diving 
in Caleta de Abajo, Gran Canaria, Spain (28°9´45.99´´N, 
15°40´50.26´´W) at 10 meters depth. The occurrence 
was video-recorded. The total length LT of the animal 
was visually estimated. The images were processed and 
analysed using ImageJ software and GIMP 2. The angles 
of spinal curvature were estimated by tracing a 
perpendicular across the middle of the intersection 
between eyes (sagittal plane) and the rotation from the 
resulting perpendicular to the current position of the 
animal (Figure 1).  

In order to complement the photograph, we 
included one X-ray images from one S. squatina 
belonging to the collection of the Division of Fishes of 

Smithsonian Institution (Figure 1c). 
  

Results 
 

The specimen captured on November 2015 was an 
immature female of 24 cm LT (Fig. 1a). It showed a 
lateral spinal curvature (scoliosis) of 21° and an 
approximate humpback curvature of 25° (kyphosis). The 
second individual was a ~120 cm LT adult female (Figure 
1b) which showed another case of scoliosis with a 
curvature of 42°. Both animals showed the spinal 
curvature approximately at level of the middle of 
pectoral fins (Figure 1). This deformity apparently did 
not affect the swimming capacity in neither of them. 
However, the left branchial opening in the adult female 
(b) had severe distension, enlarging its normal aperture. 
The radiographed specimen from Smithsonian´s fish 
collection was a juvenile of 23 cm LT captured at Italy 
with reference code in the collection USNM 28457 
(Figure 1c). It showed 45 monospondylous vertebrae 
with the transition to diplospondylous vertebrae placed 
posterior to the pelvic girdle, and a total number of 120 
vertebrae. The comparison of the deformed animals 
with the X-ray image suggested that in both cases the 
injuries occur between vertebrae 10 to 20. 

  

Discussion  
 

Spinal scoliosis has been reported in diverse shark 
species, most in pelagic sharks that depend on their 
swimming abilities to catch prey. Many cases have 
reported abnormal curvatures in the spinal or caudal fin 
without causing a negative impact on their depredatory 
activity (Moore, 2015; Afonso et al., 2016). In the same 
manner, the deformity described here for S. squatina 
seems not to significantly affect its hunting capacity, 
which consists in burying itself to catch its preys by 
ambush. Using this hunting method, swimming agility is 
perhaps less essential. This deformity is not apparently 
lethal given that the second case was an adult female, 
but it could negatively affect mating. 

We suggest that the physical injuries were most 
probably caused by human interactions, given the 
constant interference in the coastal areas where juvenile 
angel sharks inhabit. For example, bites to bathers that 
stepped on buried new born or juveniles individuals 
have been frequently reported in nursery areas (Escánez 
et al., 2016). In the same way, accidental fishing of 
young specimens and their careless handling during 
release process could produce injuries that result in 
skeletal deformities. However, we cannot rule out other 
potential causes speculated by different authors such 
intraspecific aggressions, diseases, genetic factors or 
environmental stressors. This latter case, e.g. higher 
temperature and salinity values have been highlighted 
as potential physiological stressors which cause 
morphological abnormalities in fish development 
(Ottesen & Bolla, 1998; Pimentel et al., 2014; Moore, 
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2015;). Furthermore, marine contaminants like 
polycyclic aromatic and aliphatic hydrocarbons can 
produce biological disorders and DNA damage in fishes 
including sharks. These contaminants can be transferred 
from the mother to unborn individuals, potentially 
producing abnormal embryos in sharks (Al-Hassan, Afzal, 
Rao & Fayad, 2000; Gelsleichter & Walker, 2010).  

The frequency of this spinal deformity in S. 
squatina appears relatively low (0.5%). Only one 
abnormal individual has been sighted among 213 
juveniles at Las Teresitas beach during the years 2014 
and 2015 (Escánez et al., 2016). This frequency is similar 
to that reported for Hemiscyllium ocellatum 
(Bonnaterre, 1788) (0.58%) (Heupel et al., 1999) but 
lower than Carcharhinus limbatus (Müller & Henle, 
1839) (7.7%) (Moore, 2015), Carcharhinus leucas (Müller 
& Henle, 1839) (11%) (Afonso et al., 2016) or Carcharias 
taurus Rafinesque, 1810 specimens from aquaria (35%) 
(Huber et al., 2013). Further research is required to 
determine the causes of these deformities and their 
impact at population level within the last stronghold of 
this endangered shark, the Canary Islands. 
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