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DISC DEFORMITY IN A JUVENILE FEMALE BROWN RAY, RAJA MIRALETUS 
(FAMILY: RAJIDAE), FROM NORTHEASTERN MEDITERRANEAN (TÜRKİYE)

Deniz ERGÜDEN
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Iskenderun Technical University, Maritime Vocational School of Higher Education, Underwater Technologies, 31220, Iskenderun, Hatay, Türkiye

Deniz AYAS
Faculty of Fisheries, Mersin University Yenişehir Campus, 33160, Mersin, Türkiye

ABSTRACT

This study describes a female specimen of the brown ray Raja miraletus Linnaeus, 1758, found along the coast 
of the city of Aydıncık (Mersin Bay, Turkey) in the northeastern Mediterranean Sea, exhibiting disk deformities. The 
deformation is located on the right disk portion of the specimen, with no other deformities observed on the rest of 
the body. The juvenile female specimen measures 22 centimeters in disk diameter, 31.7 centimeters in total length, 
and weighs 186 grams. This specimen represents the first recorded abnormality of the species R. miraletus in Turkish 
Mediterranean waters, and this report provides the first information on the presence of abnormalities in female 
specimens of the species R. miraletus.

Key words: Rajiformes, abnormality, pectoral disc deformity, Mersin Bay, Eastern Mediterranean 

DEFORMITÀ DISCALE IN UNA GIOVANE FEMMINA DI RAZZA QUATTROCCHI, 
RAJA MIRALETUS (FAMIGLIA: RAJIDAE), PROVENIENTE DAL MEDITERRANEO NORD-

ORIENTALE (TURCHIA)

SINTESI

Lo studio descrive un esemplare femmina di razza quattrocchi Raja miraletus Linnaeus, 1758, trovato lungo la 
costa della città di Aydıncık (Baia di Mersin, Turchia) nel Mediterraneo nord-orientale, che presenta deformazioni del 
disco. La deformazione è localizzata sulla parte destra del disco dell’esemplare, senza altre deformazioni osservate 
sul resto del corpo. Il giovane esemplare femmina misura 22 centimetri di diametro del disco, 31,7 centimetri di 
lunghezza totale e pesa 186 grammi. Questo esemplare rappresenta la prima anomalia registrata della specie R. 
miraletus nelle acque turche del Mediterraneo e questa relazione fornisce le prime informazioni sulla presenza di 
anomalie negli esemplari femmina della specie R. miraletus.

Parole chiave: Rajiformes, anormalità, deformità del disco pettorale, Baia di Mersin, Mediterraneo orientale
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INTRODUCTION

In the Mediterranean Sea, there are 15 skate and 
ray species belonging to the family Rajidae (Froese 
& Pauly, 2025; IUCN, 2025). Of these, 14 species 
are reported from Turkish waters, and 13 are dis-
tributed in Mersin Bay, Northeastern Mediterranean 
(Turan et al., 2025).

The brown ray, Raja miraletus Linnaeus, 1758, 
is distributed along the Atlantic coast from north-
ern Spain to Morocco and is also widely reported 
throughout the Mediterranean Sea, including its 
eastern regions (Golani et al., 2006; Froese & Pauly, 
2025). This species has been observed to inhabit 
depths ranging from 17 to 462 meters (Mytilineou et 
al., 2005), with a common occurrence between 50 
and 150 meters (Bianchi et al., 1999).

A review of the extant literature reveals a 
preponderance of documented studies concern-
ing morphological abnormalities in adult skate 
individuals. These abnormalities include albinism, 
leucism, and other atypical colorations. Exam-
ples of such studies can be found in the works of 
Quigley et al. (2018a,b; 2019a,b), Lara-Mendoza & 
Guerra-Jiménez (2020), and Capape et al. (2015a). 
Furthermore, missing or additional fins (Williams, 
1935; Ellis, 2005; Antoni et al., 2012; Moore, 2015) 
and anophthalmia (Ehemann et al., 2022) were 
reported. In some studies (Hoenig & Walsh, 1983; 
Heupel et al., 1999), deformed skeletons and other 
physical deformities to the body (Ramírez-Amaro 
et al., 2013; Moore, 2015; Capape et al., 2015b; 
Capapé et al., 2018) were also observed.

In the Mediterranean Sea, there have been 
documented cases of morphological abnormalities 
in skates, primarily characterized by the absence of 
fusion between the pectoral fins and the head region 
(Metin et al., 2009; Akyol & Aydin, 2018) and in the 
anterior region of the disc deformities (reduced snout 
and a notch on each side of the rostrum) (Capapé 
et al., 2018). Additionally, there have been reports 
of tail abnormalities (Capapé et al., 2015b; Mnasri 
et al., 2010; Capapé et al., 2018; Marouani et al., 
2019). As demonstrated in the study by Capapé et al. 
(2018), aberrant coloration patterns are infrequent. 
Furthermore, Gajic et al. (2023) stated that a single 
ocellus is present on the dorsal surface of the left 
pectoral fin.

This study presents the first documented instance 
of a morphological abnormality characterized by a 
distinct deformity on the surface of the right pectoral 
fin disk in a female specimen of the species R. mirale-
tus in the Mediterranean Sea. It is noteworthy that no 
additional structural deformities were identified in 
the remaining anatomical structures of the specimen, 
suggesting that this is not a systemic developmental 
concern but rather a localized anomaly. 

MATERIAL AND METHODS

A female specimen of R. miraletus exhibiting 
morphological abnormalities (Fig. 1) was collected 
during routine bottom trawling operations conducted 
on January 9, 2018, off the coast of Aydıncık in the 
Mersin Bay (36° 06 ′N, 33° 18 ′E) at depths ranging 
from 65 to 80 meters. Standard biometric procedures 

Fig. 1: The capture site (•) of Raja miraletus Linnaeus, 1758 from Aydıncık coast (Mersin 
Bay, Türkiye).
Sl. 1: Zemljevid obravnavanega območja z lokaliteto ulova (•) vrste Raja miraletus Lin-
naeus, 1758 ob obali mesta Aydıncık (Mersin Bay, Turčija).
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were applied, and all linear morphometric meas-
urements were recorded to the nearest millimeter. 
Total body weight was recorded to the nearest gram. 
Taxonomic identification was based on diagnostic 
criteria defined by McEachran & Dunn (1998), 
Compagno et al. (1989), and Schneider (1990). The 
abnormal specimen has been preserved and archived 
at the Mersin University Marine Life Museum under 
catalog number MEUFC-24-11-150 (see Fig. 2). This 
ensures that the specimen will be available for future 
morphological and genetic studies.

RESULTS AND DISCUSSION

During a commercial bottom trawl operation in 
Mersin Bay (Northeastern Mediterranean, Türkiye), 
between 65-80 m depth contours, two specimens of 
R. miraletus were captured. Among these, only one 
individual exhibited a notable disc deformation, 
while the other specimen appeared morphologi-

cally normal, with no observable anomalies (Fig. 2 
and Fig. 3). R. miraletus is a relatively diminutive 
species within the family Rajidae, and it is char-
acterized by a distinctly angular disc. The body is 
generally circular in outline, with pectoral fins that 
are broader than they are long, forming a sinuous 
margin along the lateral edges. The snout is notably 
short and rounded, and the pectoral fins exhibit 
well-defined angular extensions on their lateral 
extremities, contributing to the species’ distinctive 
morphology.

The brown ray (R. miraletus) can be readily 
distinguished from other sympatric skate species in-
habiting the Eastern Mediterranean by the presence 
of two prominent, symmetrical ocelli located on 
the anterior dorsal surface of its pectoral fins. Each 
ocellus is composed of a central light blue spot, en-
circled by a narrow black or dark blue ring, which is 
bordered by a broader outer ring of yellow-orange 
coloration. These distinctive markings are not only 

Fig. 2: The deformity of the disc part (right pectoral fin part) of R. miraletus caught in the Mersin Bay, Türkiye 
(black Arrow showing the anterior region of the disc).
Sl. 2: Deformacija dela diska (desni del prsne plavuti) primerka vrste R. miraletus, ujetega ob obali mesta 
Aydıncık (Mersin Bay, Turčija) (črna puščica označuje anteriorni predel diska).
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visually striking but may also play a role in species 
recognition, camouflage, or predator deterrence 
(Barone et al., 2022).

R. miraletus is an oviparous elasmobranch 
species, meaning it reproduces by laying eggs. Ac-
cording to Mendez et al. (2022), sexual maturity is 
attained at a total length (TL) of 39.0–44.0 cm in 
females and 36.0–40.0 cm in males, corresponding 
to disc widths (DW) of approximately 24 cm and 22 
cm, respectively. The species undergoes embryonic 
development within the egg capsule over a period of 
approximately five months before hatching. At birth, 
the total length of neonates ranges from 5 to 11 cen-
timeters. Noteworthy disparities in size at maturity 
have been documented among different regions. For 
instance, in northwestern European populations, 
McCully et al. (2012) documented considerably el-
evated size thresholds, with minimum maturity sizes 
recorded at 55.0 centimeters total length (TL) for 
males and 60.0 centimeters TL for females. Further-
more, the estimated mean size at 50% maturity was 
78.2 centimeters for males and 85.6 centimeters for 

females. The maximum recorded size of immature 
individuals was 91.0 centimeters for males and 93.0 
centimeters for females, suggesting the potential 
influence of geographical or ecological factors on 
growth and reproductive parameters.

The juvenile female specimen of R. miraletus ex-
hibiting disc deformity was measured at a total length 
(TL) of 31.7 centimeters, with a disc width (DW) 
of 22 centimeters, and a total weight of 186 grams 
(Fig. 2). For comparison, a morphologically normal 
female specimen of the same species, collected from 
the same locality off the coast of the city of Mersin 
(Aydıncık Bay, Türkiye), measured 43.0 centimeters 
in total length (TL), 29.0 centimeters in body width 
(DW), and weighed 249 grams. This specimen is de-
picted in Fig. 3. Table 1 presents detailed morphomet-
ric comparisons between the abnormal and normal 
individuals. Despite the evident external disc abnor-
mality, no differences were seen in the morphometric 
proportions between the two specimens, suggesting 
that this deformity had a limited impact on external 
body morphology.

Fig. 3: The normal specimen of R. miraletus in Mersin Bay, Türkiye. 
Sl. 3: Normalni primerek vrste R. miraletus iz zaliva Mersin, Turčija. 
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Ribeiro-Prado et al. (2008) documented that, 
among all recorded morphological abnormalities in 
skates and rays, deformities are most frequently ob-
served in the disc region and pectoral fins. Bigelow 
and Schroeder (1953), as well as Mansri et al. (2010), 
attributed such anomalies to developmental defects 
during embryogenesis, particularly the failure of the 
pectoral fins to fuse anteriorly with the head, a condi-
tion frequently reported in batoid fishes. Marouani et 
al. (2019) also emphasized that the most prevalent 
morphological malformations in both skates (Order 
Rajiformes) and rays (Order Myliobatiformes) involve 
the incomplete fusion of pectoral fins to the cranial 
region. Although our specimen did not exhibit this 
specific condition, the precise etiology of the local-
ized deformation observed in the anterior portion of 
the right pectoral fin remains undetermined. Of par-
ticular note is the absence of any discernible scarring 
or lesions, suggesting that the observed abnormality 
is unlikely to have been caused by trauma or injury. 
Injury or trauma are well-documented etiological 
factors contributing to morphological defects in 
elasmobranchs (Moore, 2015; Montero-Hernandez 
et al., 2024).

According to Capapé et al. (2018), pectoral fins 
play a vital role in the locomotion of skates and 

rays, serving as the primary means of propulsion and 
maneuvering. Despite their functional importance, 
abnormalities affecting the head and anterior pectoral 
fin regions remain exceedingly rare among batoid 
species. However, the prevalence of such deformities 
in skates (e.g., Ellis, 2005; Metin et al., 2019; Clarke, 
2021) and stingrays (e.g., Yoshiharu & Sugihara, 1971; 
Escobar-Sánchez et al., 2009) remains limited. The 
present study documents, for the first time, a deform-
ity localized in the anterior region of the pectoral fin 
in a specimen of R. miraletus from the Turkish Medi-
terranean Sea. A comparable morphological anomaly 
affecting the anterior pectoral region was previously 
documented by Metin et al. (2009) in another species 
of skate, R. polystigma. These observations under-
score the rarity of such conditions and highlight the 
importance of documenting even isolated cases to 
better understand the developmental and ecological 
implications of these abnormalities.

Another important category of morphological 
abnormalities in batoids involves malformations of 
the tail, often characterized by partial or complete 
absence of dorsal and caudal fins. Templeman 
(1965), Mnasri et al. (2009), and Orlov (2011) noted 
that while such injuries are relatively common in 
stingrays, typically as a result of physical trauma, 

Tab. 1: Morphometric measurements (mm) of one abnormal and one normal female specimen of Raja miraletus in 
the Northeastern Mediterranean.
Tab. 1: Morfometrične meritve (mm) nenormalne in normalne samice vrste Raja miraletus v severovzhodnem 
Sredozemskem morju.

Measurements Value (mm) Abnormal 
Specimen % (DW) Value (mm) Normal Specimen % (DW)

Total length 317 - 430 -

Disc width 220 - 290 -

Disc length 174 79.1 236 81.4

Snout length 18 8.2 24 10.1

Interorbital width 13 5.9 17 7.2

Spiracle length 7 3.2 9 3.8

Anterior pectoral length 21 9.5 28 11.8

Posterior pectoral length 14 6.4 19 8.1

1st Dorsal fin base 31 14.1 42 17.8

2nd Dorsal fin base 28 12.7 38 16.1

Tail length 118 53.6 160 67.8

Tail base width 22 10.0 30 12.7

Total weight (g) 186 - 249 -
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they remain rare in skates. Orlov (2011) emphasized 
the scarcity of documented tail abnormalities in 
skates and highlighted the limited number of studies 
addressing such cases (Mnasri et al., 2010; Capapé 
et al., 2015a,b). Capapé et al. (2015b), for example, 
documented abnormal tail structures in both male 
and female specimens of R. clavata collected from 
Syrian coastal waters. Furthermore, Capapé et al. 
(2018) reported snout, rostrum, and caudal fin 
anomalies in R. clavata from the Aegean Sea, Tür-
kiye. Similarly, Marouani et al. (2019) described the 
complete absence of caudal and dorsal fins in female 
specimens of R. clavata and R. radula, as well as an 
instance of asymmetric pectoral fin formation in a 

female R. clavata from the Gulf of Gabès, Tunisia. In 
addition, Mnasri et al. (2010) observed a fork-shaped 
tail tip in a juvenile female specimen from northern 
Tunisian waters. A comparative overview of the 
present case with previously reported deformities in 
Mediterranean skates and rays is provided in Tab. 2, 
illustrating the rarity and morphological diversity of 
such abnormalities.

According to Bensam (1965), members of the 
family Rajidae are oviparous, with embryonic de-
velopment occurring within the yolk sac of the egg 
capsule deposited by the female. He proposed that 
congenital deformities may have their origins in 
mutations or developmental disruptions that occur 

Tab. 2: Records of abnormal cases of skate and ray species in Mediterranean regions.
Tab. 2: Zapisi o pojavljanju nenormalnih primerkov skatov v sredozemskih regijah. 

Species
Number 
of 
Samples

Sex Abnormal 
deformity Capture site Capture date Reference

Raja polystigma 1 Male Head part Izmir Bay, Aegean 
Sea, Türkiye

October 
2005

Metin et al. 
(2009)

Raja polystigma 1 Juvenile 
Female

The shape of the 
end of the tail is 
forked

Northern Tunisian 
waters (Central 
Mediterranean)

May 2010 Mnasri et al. 
(2010)

Raja clavata 2
Male 
(Juvenile 
and Adult)

Reduced tail, 
abnormality at the 
distal end of the 
tail

Syria coast, Eastern 
Mediterranean

April 2013- 
July 2014

Capapé et al. 
(2015b)

1 Female
On the tail lack of 
dorsal and caudal 
fins

September 
2014

Raja clavata 2 Female

Snout, rostrum and 
tail

Snout and caudal 
fin

Izmir, Aegean Sea, 
Türkiye

September 
2016

February 
2017

Capapé et al. 
(2018)

Raja clavata 1 Female
Absence of tail 
and asymmetric 
pectoral fin Gulf of Gabes 

(Tunisia, Central 
Mediterranean 
Sea)

Early 2016 Marouani et 
al. (2019)Raja clavata 2 Female Absence of caudal 

and dorsal fin

Raja radula 1 Female Absence of caudal 
and dorsal fin

Raja miraletus 1 Juvenile 
Female

Pectoral fin 
abnormality

Mersin Bay, 
Northeastern 
Mediterranean

January 2018 This study
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during the process of early embryogenesis. In sup-
port of this assertion, Ribeiro-Prado et al. (2008) 
underscored the potential impact of environmental 
stressors on the emergence of such abnormalities. 
In particular, chronic exposure to pollutants, chemi-
cal contaminants, or other unfavorable ecological 
conditions may interfere with normal developmental 
processes, thereby increasing the likelihood of 
morphological anomalies in both wild and captive 
elasmobranch populations.

Although there have been sporadic reports of 
morphological abnormalities affecting the snout 
and disc regions in various skate and ray species 
inhabiting the Mediterranean Sea, the present study 
documents the first instance of a pectoral fin de-
formity in a juvenile female R. miraletus. To date, 
no such anomaly has been recorded in this species 
within Turkish territorial waters. In conclusion, 
this observation constitutes the first documented 
instance of a morphological abnormality in R. 
miraletus from the Mediterranean coast of Turkey. 
This finding contributes novel data to the extant lit-
erature on elasmobranch developmental anomalies 
in the region.

CONCLUSIONS

Consequently, this study documents the first 
known instance of a pectoral fin deformity in a ju-
venile female R. miraletus from the Mediterranean 
coast of Türkiye, thereby contributing valuable new 
data to the limited literature on morphological 
abnormalities in skates and rays. The absence of 
scarring or injury lends support to the hypothesis 
that deformity is congenital, potentially resulting 
from developmental irregularities or environmental 
stressors. This case underscores the importance of 
ongoing biological monitoring and morphological 
assessments of elasmobranch populations in the 
Eastern Mediterranean. Future research should aim 
to determine the prevalence, causative factors, 
and ecological implications of such abnormalities, 
particularly in the face of increasing anthropogenic 
pressures on marine ecosystems.
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DEFORMACIJA DISKA PRI JUVENILNI SAMICI MODROPEGE RAŽE, RAJA MIRALETUS 
(DRUŽINA: RAJIDAE), IZ SEVEROVZHODNEGA SREDOZEMSKEGA MORJA (TURČIJA)
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POVZETEK

Avtorji poročajo o samici modropege raže, Raja miraletus Linnaeus, 1758, najdene ob obali mesta Aydıncık 
(Mersin Bay, Turčija) v severovzhodnem Sredozemskem morju, ki kaže deformacije diska. Deformacija se 
nahaja na desnem delu diska, drugi del telesa pa je brez deformacij. Juvenilna samica je v premeru diska 
merila 22 centimetrov in v dolžino 31,7 cm ter tehtala 186 gramov. Ta primerek predstavlja prvi primer o 
ugotovljeni nenormalnosti vrste R. miraletus v turških sredozemskih vodah, pričujoč prispevek pa podaja prve 
informacije o prisotnosti nenormalnosti pri samicah vrste R. miraletus.

Ključne besede: Rajiformes, nenormalnost, deformacija prsnega diska, zaliv Mersin, vzhodno Sredozemsko morje
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