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Abstract 

 

This is a case study of integrating historical data, folk knowledge and 

contemporary survey findings to provide a better understanding of a little-known 

shark species, Squatina squatina, of which our current knowledge is mostly based 

on opportunistic research on sporadic specimens. Collected data show the 

beginning of a clear decline of the species in the 1960s and early 1970s, 

particularly in the Sea of Marmara. However, there are a substantial number of 

reports that the species aggregates seasonally, especially in winter, in certain 

regions (hot spots) along the Turkish coast. Large (>200 cm TL) specimens of S. 

squatina also occurred in Turkish waters until the early 1980s. Squatina squatina 

is a critically endangered shark. Its seasonal aggregations may result in the 

perception of "false abundance" in the mindset of fishermen or divers, which may 

trigger the fishery of the common angel shark. Therefore, effective conservation 

of angel sharks clearly demands an integrated management plan, including a 

fishing ban and habitat protection, where the angel sharks are known to aggregate 

seasonally. 
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Introduction 

 

Geographical distributions and abundances of marine animals can change over 

time for various reasons. Species once considered relatively abundant and 

widespread may become rare over time, and they may even be extirpated 

regionally compared to their historical distribution. Likewise, historical 

population sizes or maximum lengths of a given species change over time, leading 

to a shifting baseline on which future generations of researchers will base their 

research on or management of any species. According to Işık (2011), a species is 

considered to be “rare” if it exhibits any one of the following attributes: (1) 

naturally occurs in a narrow geographical area, (2) occupies only one or a few 

specialised habitats, and (3) forms only small population(s) in its range. Since 

understanding the causes of species extinctions is the central goal in ecology 

(Olden et al. 2008), the entire process driving any given species from rarity to 

local extirpation and finally to extinction should be researched in detail. Historical 

baselines, catch statistics covering a long period, and qualitative perceptions –

folk knowledge– provided from interviews with elders are needed to reconstruct 

long-term changes in marine animal populations and enhance our ability to 

integrate management recommendations (Fortibuoni et al. 2016). 

 

A shark that was once claimed to be abundant throughout the Mediterranean and 

in neighbouring seas, the common angel shark, Squatina squatina (Linnaeus, 

1758), also had its fair share of the process from becoming rare to regionally 

extirpated. For instance, based on naturalists’ accounts and historical documents, 

in the 19th and early 20th century, S. squatina was so abundant to sustain targeted 

fisheries in the Adriatic Sea, and large quantities were sold in the main fish 

markets, it is now, however, considered collapsed and became economically 

extinct (Fortibuoni et al. 2016; Holcer and Lazar 2017; Soldo 2021). 

 

Squatina squatina is one of the three species of the family Squatinidae occurring 

in the Mediterranean Sea (Serena et al. 2020). Its presence in the Mediterranean 

Sea has been recorded in ancient fisheries inventories (e.g. Bellonii 1553; Carus 

1889-1893). The common angel shark was formerly common and widespread in 

coastal and continental shelf regions, originally ranging from Scandinavia to 

northwest Africa, including the Mediterranean and Black Seas (Ebert and 

Stehmann 2013; Gordon et al. 2019). It is a temperate-water bottom-dwelling 

shark in the intertidal or subtidal bottoms to at least 150 m depth (Ebert and 

Stehmann 2013). It can reach a maximum total length of at least 183 cm and 

possibly 244 cm (Ebert and Stehmann 2013). 

 

The presence of S. squatina in Turkish waters was first recorded by Ninni (1923) 

and Deveciyan (1926). In the following years, the common angel shark is also 

mentioned in other inventory studies dealing with Turkish marine fishes (e.g. 

Rhasis Erazi 1942; Akşıray 1987; Mater and Meriç 1995; Bilecenoğlu et al. 

2014), and studies on Turkish sharks (e.g. Kabasakal and Kabasakal 2004; 
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Yağlıoğlu et al. 2015; Bengil and Başusta 2018; Filiz et al. 2018; Kabasakal 2002, 

2020). Although the presence of S. squatina in Turkish waters is well 

documented, previous studies on the biology of the species were carried only with 

opportunistic research approaches, which were based on the examination of 

incidentally captured animals on rare occasions (İşmen et al. 2009; Kabasakal and 

Kabasakal 2014; Akyol et al. 2015; Yığın et al. 2019; Bengil 2020). 

 

Throughout the Mediterranean Sea, S. squatina is considered a critically 

endangered shark (Morey et al. 2019). In Turkey, although S. squatina is under 

protection by law and its fishery or landing is strictly prohibited, the fact that some 

angel sharks are incidentally captured as bycatch and landed from time to time 

suggests that the prohibition in question has not been implemented effectively. 

Moreover, the integrated management approach cannot be implemented in 

Turkish waters due to the lack of basic information on the species. In the light of 

the above, this research article evaluates the available historical, 

ethnoichthyological and contemporary data on S. squatina, captured in Turkish 

waters from the early 1900s to 2020. Furthermore, the chronology of the species' 

alleged past abundance and the current decline in Turkish waters is also presented 

and discussed. 

 

Materials and Methods 

 

Data sources 

The data were collected from the following sources: (1) scientific articles on S. 

squatina published in peer-reviewed journals; (2) chapters on S. squatina in 

Turkish waters in ichthyology books; (3) unpublished morphometric data of S. 

squatina specimens sampled by the Meat and Fish Authority of the Republic of 

Turkey during the bottom trawling expedition in the Marmara Sea in 1960; (4) 

field surveys examining landings in fishing ports; (5) surveys of fishermen and 

divers to obtain quantitative data and qualitative insights about angel sharks; and 

(6) naturalists’ accounts. 

 

Regarding the annual catch and landings of S. squatina in Turkish waters, it is 

obvious that there are significant gaps in historical data covering a long period. 

However, annual catches of the common angel shark, which landed in the Istanbul 

Fish Market in 1920, 1921 and 1922, were given by Deveciyan (1926); and these 

statistics are accepted as a starting point for the historical baseline of S. squatina 

in Turkish waters. The total mass of S. squatina specimens caught in the 1960 

expedition of the Meat and Fish Institution is also included in the historical catch 

amount chart. In the fisheries statistics published regularly by the Turkish 

Statistical Institute (TÜİK) since 2000, annual captures of the angel sharks have 

been regularly recorded. Based on all this information, a graph of annual landings 

of S. squatina between 1920 and 2020 in the Turkish waters was made. 
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Angel shark questionnaire 

Since biological research alone may not be sufficient to gather the amount of data 

required to manage marine fishes, due to lack of time and money (Silvano and 

Begossi 2002), ethnoichthyological data – experiences of fishermen and divers – 

may be useful to biologists if properly interpreted using a biological framework. 

Therefore, the questionnaires presented in Table 1 were e-mailed to randomly 

selected divers and fishermen to figure out an ethnoichthyological background of 

S. squatina from Turkish waters. The present questionnaire was based on 

Fortibuoni et al. (2016) and was replied by all of the sent 51 respondents. 

 
Table 1. Questions e-mailed to randomly selected divers and fishermen  

regarding angel sharks 

No Question 

1 Have you ever seen/caught an angel shark at least once? 

2 Do you know/remember which species of it? If yes, which of the pictures above 

looked like? (a) S. aculeata, (b) S. oculata, (c) S. squatina. 

3 Is the angel shark a ray-like fish or a shark species? 

4 Do you think the angel shark has commercial value? 

5 How old were you, or what year was it when you first caught/sighted an angel 

shark? 

6 Do you remember the size (length-weight)? 

7 How often did you see a common angel shark when you first started 

fishing/diving? (a) Very rare (b) Rare (c) Common (d) Very common. 

8 How often do you see a common angel shark now? (a) Very rare (b) Rare (c) 

Common (d) Very common. 

9 How do you think the abundance of the common angel sharks has changed? (a) 

Decreased (b) Increased (c) Not changed (d) Disappeared. 

10 What year did you start fishing or diving? 

11 In which region did you mainly observe common angel sharks? (a) Black Sea 

(b) Marmara (c) North Aegean (d) South Aegean (e) Mediterranean (Antalya 

Bay) (f) Mediterranean (Mersin and Iskenderun Bays). 

 

Statistical analyses 

Due to the asymmetric distribution of the data, non-parametric tests were used. 

Non-parametric Spearman's rank correlation was used to determine the 

correlation between quantitative data such as fish size, date of sight and date of 

birth of the respondent. T-test was performed to determine whether the maximum 

total length and weight of males and females were statistically significant or not.   

 

Results and Discussion 

 

General characteristics of the common angel sharks from Turkish waters 

A total of 71 specimens of S. squatina were caught or sighted during the 70 years 

between 1950 and 2020. Twenty three out of 71 individuals were caught during 

the 1960 bottom trawling expedition in the Marmara Sea (Table 2). Another 19 

specimens were examined by various researchers in the field surveys of various 

studies, and relevant references are presented in Table 2. The records of the 
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remaining 29 out of 71 common angel sharks were reported by the questionnaire 

survey conducted with fishermen and divers, and the sample in question covers 

the period 1950-2018. Although the questionnaire survey revealed 29 specimens 

of S. squatina, only specimens with estimated total lengths (n=25) are shown in 

Figure 1 to compare the size and observation years of the common angel sharks. 

The smallest common angel shark examined during this study had a total length 

of 23.2 cm and a weight of 0.1 kg, and it was a female (Table 2). The largest and 

most recent individual with exact measurement was a female with a total length 

of 174 cm and a weight of 35 kg, caught in 2014 (Table 2). This size was 

approximately 70% of the maximum total length reported for the Mediterranean 

(250 cm; Serena 2005). One of the largest specimens in the present study, a 

female, had a total length of 200 cm and an alleged weight of 150 kg. This female, 

caught in the northern Aegean in 1980, exceeds the 80 kg maximum weight 

reported for a total length of 200 cm by Froese and Pauly (2021). Therefore, the 

measurements of the above specimen in the northern Aegean Sea is doubtful. 

Consequently, it was not included in the length-weight relationship (LWR) of S. 

squatina captured in Turkish waters (Figure 2). The LWR of S. squatina 

specimens caught in Turkish waters was based on the measurements of these 42 

individuals (Table 2; Figure 2). Mean total length±SD and mean weight±SD of 

examined specimens of S. squatina were 108.64±40.58 cm and 13.22±13.08 kg 

for females and 88.22±23.33 cm and 6.51±6.89 kg for males. Although there was 

a difference in maximum total length and weight between males and females, this 

difference was not statistically significant (t-test, p>0.10). Regarding the 

Mediterranean populations of S. squatina, lack of information dealing with the 

LWR of the species is obvious; however, in a recent study, Tsikliras and 

Dimarchopoulou (2021) reported a and b values for the species as 0.02 and 3.02, 

respectively. 

 

The date of the first sighting of a common angel shark by any of the questionnaire 

respondents and the year of birth of the respective respondent are moderately 

correlated with the total length and date of the sighted specimen of S. squatina 

(Spearman’s test; p=0.55; Figure 1). Size of the common angel sharks and the 

date of birth of the observers were negatively correlated (Correlation Coefficient 

= -0.15). Although common angel sharks with a total length of 150 cm or more 

were mostly caught or sighted between the 1970s and late 1980s, based on survey 

responses (Figure 1), specimens larger than 150 cm were recorded in field surveys 

between 2010 and 2020 (Table 2). These findings indicate that large and sexually 

matured individuals, which are vital to the survival of the species, still exist, albeit 

very rarely, in Turkish waters. In the current literature, it has been stated that the 

maximum total length for S. squatina can reach up to 244 cm (Ebert and Stehmann 

2013); therefore, some individuals examined in this study were large females, 

which were able to reach approximately 82% (200 cm) of the maximum length 

reported in the literature (Serena 2005; Ebert and Stehmann 2013). However, 

according to Tortonese (1956), the total length of S. squatina in the Mediterranean 

is below 240 cm, which is also emphasized by Morey et al. (2019). According to 
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Capapé et al. (1990), females reach sexual maturity between 128 and 169 cm in 

total length, and males between 80 and 132 cm. Therefore, when considered 

together for both sexes, any specimen of S. squatina with a total length of 150 cm 

or more should be considered sexually matured. In the light of this information, 

25% (n=18) of the current sample (field research findings plus survey results) 

included sexually matured individuals (Table 2; Figure 1).  

 

Figure 1. Numbers, size groups and date of sight or capture of common angel sharks 

with known total lengths (n=25), based on questionnaire survey answers of questions: 

(5) How old were you or what year was it when you first caught/sighted an angel shark? 

and (6) Do you remember the size (length and/or weight)? 
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Table 2. General characteristics of the examined specimens of Squatina squatina from Turkish waters.  

MFA: Meat and Fish Institution of the Republic of Turkey. New data were obtained from the questionnaire survey. 

No Date TL (cm) W (g) Sex Reference No Date 
TL 

(cm) 
W (g) Sex Reference 

1 29.06.1960 96.00 7.00 ♀ MFA Trol Data 22 Dec. 1960 77.00 2.80 ♂ MFA Trol Data 

2 30.06.1960 78.00 3.70 ♀ MFA Trol Data 23 Dec. 1960 77.00 3.40 ♀ MFA Trol Data 

3 30.06.1960 115.00 12.50 ♂ MFA Trol Data 24 Nov. 1995 87.00 5.50 ♀ Kabasakal (2003) 

4 27.07.1960 76.00 3.00 ♂ MFA Trol Data 25 Oct. 1996 120.00 13.00 ♂ 
Kabasakal and Kabasakal 

(2004) 

5 22.08.1960 98.00 7.80 ♂ MFA Trol Data 26 Oct. 1996 152.00 29.00 ♂ 
Kabasakal and Kabasakal 

(2004) 

6 22.08.1960 76.00 3.00 ♀ MFA Trol Data 27 Jul. 1997 75.00 2.70 ♂ 
Kabasakal and Kabasakal 

(2004) 

7 22.08.1960 74.00 3.00 ♀ MFA Trol Data 28 Jul. 1997 83.00 4.50 ♂ 
Kabasakal and Kabasakal 

(2004) 

8 23.09.1960 96.00 6.00 ♀ MFA Trol Data 29 Pre 2008 23.20 0.10 ♀ Ismen et al. (2009) 

9 23.09.1960 62.00 1.50 ♂ MFA Trol Data 30 21.03.2009 160.00 33.6 ♀ Kabasakal (2019) 

10 23.09.1960 55.00 1.10 ♂ MFA Trol Data 31 Oct. 2013 100.00 9.00 ♂ Kabasakal (2019) 

11 Nov. 1960 92.00 6.00 ♀ MFA Trol Data 32 4.01.2014 174.00 35.00 ♀ 
Kabasakal and Kabasakal 

(2014) 

12 Nov. 1960 94.00 6.20 ♀ MFA Trol Data 33 5.02.2015 156.00 32.60 ♀ Akyol et al. (2015) 

13 Nov. 1960 77.00 3.40 ♂ MFA Trol Data 34 5.03.2015 160.00 33.00 ♀ Kabasakal (2019) 

14 Nov. 1960 72.00 2.70 ♂ MFA Trol Data 35 Dec. 2015 150.00 30.00 ♀ Kabasakal (2019) 

15 Nov. 1960 93.00 5.70 ♀ MFA Trol Data 36 21.03.2018 114.00 11.50 ♂ Kabasakal (2019) 
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Table 2. Continued 

16 Nov. 1960 72.00 2.58 ♂ MFA Trol Data 37 22.03.2018 91.50 6.29 ♂ Yığın et al. (2019) 

17 Nov. 1960 80.00 3.40 ♂ MFA Trol Data 38 3.04.2018 90.00 6.00 ♂ Kabasakal (2019) 

18 Nov. 1960 77.00 3.20 ♂ MFA Trol Data 39 8.09.2018 150.00 30.00 ♀ New data 

19 Dec. 1960 88.00 5.90 ♀ MFA Trol Data 40 Pre 2018 69.50 3.10 ? Bengil (2020) 

20 Dec. 1960 60.00 1.70 ♂ MFA Trol Data 41 Pre 2018 83.50 5.10 ? Bengil (2020) 

21 Dec. 1960 71.00 2.40 ♂ MFA Trol Data 42 Feb. 2019 140.00 30.00 ♀ Kabasakal (2019) 
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Figure 2. Length-weight relationship of Squatina squatina, sexes combined (n=42) 

 
Historical and current distribution of Squatina squatina in Turkish waters 

Based on field research findings plus questionnaire survey results (Figure 3), the 

specimens of S. squatina were predominantly recorded in the Marmara Sea and 

the Aegean Sea. Considering the questionnaire survey results (Figure 3), it is seen 

that S. squatina is mostly observed in the Marmara Sea (n=21), followed by the 

northern Aegean Sea (n=8). Additionally, six specimens of S. squatina were 

caught or sighted on the Mediterranean coasts of Turkey since the beginning of 

the 2000s. In recent years, sexually matured and even pregnant females of S. 

squatina were incidentally captured in the Marmara and Turkish Aegean Seas 

(Table 2). A female common angel shark (156 cm TL) caught in Gökova Bay on 

5 February 2015 was carrying at least six embryos, four of which were expelled 

on board (Akyol et al. 2015). These findings are important details showing that 

sexually matured or pregnant specimens of S. squatina still occur in the 

mentioned regions. 

 

The occurrence of S. squatina in the Black Sea has always been a subject of 

debate. In the ichthyological inventories of Deveciyan (1926) and Rhasis Erazi 

(1942), it is underlined that the common angel shark does not occur in the Black 

Sea. However, Kabasakal (2002) recorded S. squatina at several localities along 

the Turkish coast, and one of these regions is Şile (station 4; Kabasakal 2002) on 

the western Black Sea coast. Since Kabasakal (2002) reported the work carried 

out between 1995 and 1999, the specimen of S. squatina in question was recorded 

from the Turkish coast of the Black Sea before 2000. Serena et al. (2020) state 

that S. squatina rarely occurs in the Black Sea; however, the species was not 
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caught in this region since the beginning of the 2000s (Ulman et al. 2020; see. p. 

5, Figure 2). Although S. squatina in the Black Sea is mentioned in the previous 

and recent check-lists of Turkish marine fishes (Bilecenoğlu et al. 2002, 2014), 

those records are based on previously published literature, mostly between 1915 

and late 1990s. Therefore, in the light of available data in this study, the current 

status of S. squatina in the Black Sea is now questionable. 

 

Figure 3. Distribution of common angel sharks with regards to years of birth of 

respondents, based on questionnaire survey answers of question (11) In which region did 

you mainly observe common angel sharks? BS: Black Sea; SM: Sea of Marmara;  

NA: Northern Aegean Sea; SA: Southern Aegean Sea; WLEV: Western Levant (Bay of 

Antalya); ELEV: Eastern Levant (Mersin and İskenderun bays). 

 

Kabasakal (2002) recorded S. squatina from Antalya and Mersin Bays between 

1995 and 1999, although Başusta et al. (1998) did not report this species from 

Iskenderun Bay. According to Bariche (2012), the species is apparently absent in 

the eastern Levant Sea. However, Serena et al. (2020) stated occasional 

occurrence status for the common angel shark in the eastern Mediterranean. In a 

previous survey dealing with the elasmobranch bycatches in the bottom trawl 

fishery in Iskenderun Bay, Yağlıoğlu et al. (2015) recorded S. squatina in bay 

waters, where the species represented only 0.4% of the captured elasmobranch 

biomass. Based on the results of the present study and available literature, S. 

squatina exists in Turkish waters, predominantly in the Marmara and Aegean 

Seas (Kabasakal 2019; Akyol et al. 2015; Yığın et al. 2019; Figures 3 and 4); with 

occasional occurrence in the Levant region (Golani et al. 2005; Yağlıoğlu et al. 

2015; Serena et al. 2020), but apparently absent in the Black Sea (Figure 3). 

Although the current presence of the common angel shark in Turkish waters is 

mentioned in the recently published Mediterranean Angel Sharks Regional 

Action Plan (Gordon et al. 2019), it does not reflect the current status of S. 
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squatina in Turkish waters. With reference to Serena (2005), the report stated that 

S. squatina still occurs in the Black Sea, while Ulman et al. (2020; see. p. 5, Figure 

2) stated that S. squatina was extirpated from the Black Sea since the early 2000s. 

Moreover, Gordon et al. (2019) stated the presence of the species in the Sea of 

Marmara and the Istanbul Strait without citing the significant regional references 

(e.g. Kabasakal 2002, 2003; Kabasakal and Kabasakal 2014). 

 

 
Figure 4. (a) Common angel shark (Sp no 35 in Table 2) sighted off the southern 

entrance of the Çanakkale Strait (Photo: Mert Gökalp); and (b) another live specimen of 

Squatina squatina (Sp no 39 in Table 2) sighted off Erdek coast (Photo: Serdar Mert). 

 

Annual landings and abundance of Squatina squatina in Turkish waters 

Annual landings of angel sharks (Squatina spp.) in the 1920-2020 period is 

presented in Figure 5. The catch amount of 1960 is specific to S. squatina, while 

in the remaining years, annual catches are given as combined catches for three 

Squatina species (TÜİK 2020). Likewise, the annual catches of the angel sharks 

landed at Istanbul Fish Market in 1920, 1921 and 1922, are given together with 
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other ray-like Chondrichthyans (e.g. Rajidae; Deveciyan 1926). Therefore, it is 

not clear how much of the total biomass constituted by S. squatina in the annual 

landings of angel sharks in both Deveciyan (1926) and TÜİK (2020). On the basis 

of available statistics, therefore, the annual catches of S. squatina can be expected 

to be lower. Annual landings of angel sharks, which peaked in 2008, decreased 

continuously in the following years, except for 2013 (Figure 5). Although all three 

species of Squatina have been under legal protection in Turkish waters since 

2018, this protection has not prevented the bycatch and trade of angel sharks. In 

2020, 200 kg of angel sharks were still landed (Figure 5).  

 

 
Figure 5. Annual landings of Squatina species in Turkish waters in 1920-2020 period. 

Red: the annual landings data reported by Deveciyan (1926), black arrow:total catch 

amount of the 1960 trawl survey, blue: TUIK (2020) data. 

 

Among angel shark questionnaire respondents, who were born between the 1950s 

and 1980s, rated the frequency of sightings of S. squatina as “very common” or 

“common”, based on the date they first saw a common angel shark (Figure 6a). 

“Rare” peaked since the 1980s, and finally, “very rare” has been dominant since 

the 2000s (Figure 6a). Among the respondents, those born between the 1940s and 

1980s rated the frequency of sighting a common angel shark as “very rare” today 

compared to when they first saw them (Figure 6b). When asked to evaluate the 

current abundance of S. squatina compared to the past, they stated that common 

angel sharks have “decreased” or even “disappeared” in some regions (Figure 6c). 

The decrease in the annual landings of angel sharks since 2008 and the fact that 

its occurrence has become “very rare” since the 2000s based on the questionnaire 

survey both point to a decline in the angel shark population, particularly in the 

last two decades. 
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Figure 6. Results of angel shark questionnaire: A (Q7) How often did you see a common 

angel shark when you first started fishing/diving?; B (Q8) How often do you see a 

common angel shark now?; C (Q9) How do you think the abundance of the common 

angel sharks has changed? 
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In several studies conducted in recent years to determine the abundance of 

bycatch of cartilaginous fish occurring in Turkish waters, it is seen that S. squatina 

is represented with very low abundance or biomass in total catches. In an 

extensive survey to investigate the bycatch of chondrichthyans in bottom trawl 

fisheries in Iskenderun Bay, Yağlıoğlu et al. (2015) emphasized that S. squatina 

is not abundant and its biomass is very low throughout the year, based on the 52 

bottom-trawl hauls carried out during the 2009-2010 period, which showed only 

0.4% of the bycaught cartilaginous fish biomass was S. squatina. In a similar 

study conducted off the Didim coast between 2009 and 2010, Filiz et al. (2018) 

examined the cartilaginous fishes in bottom trawl fisheries. They reported only 

two individuals recorded during the research indicating that the abundance of S. 

squatina in the research area was five individuals per square kilometre, and its 

biomass was 13 kg per square kilometre. In a study examining the LWRs of sharks 

occurring in Saros Bay, only one specimen of S. squatina was recorded between 

March 2005 and June 2008 (İşmen et al. 2009). In two extensive studies 

evaluating the bycatch of chondrichthyans in Turkish waters, Kabasakal et al. 

(2017) and Bengil and Başusta (2018) reported that S. squatina comprised <2% 

and 0.05%, respectively, of the total bycaught chondrichthyans. In the 1960 

bottom trawl survey, which presents a historical but important dataset, only 3.9% 

(n=20) of the total chondrichthyans (n=505) recorded in 10 months consisted of 

common angel sharks. The current abundance or biomass percentages reported 

for S. squatina (İşmen et al. 2009; Yağlıoğlu et al. 2015; Kabasakal et al. 2017; 

Bengil and Başusta 2018; Filiz et al. 2018) are significantly lower than the 

historical abundance of the species in Turkish waters.  

 

Ethnoichthyological remarks on Squatina squatina and possible hot spots in 

Turkish waters 

Table 3 shows the results of the ethnoichthyological survey conducted with the 

respondents of the angel shark questionnaire to understand the perceptions of 

fishermen and divers regarding angel sharks. Those who shared their thoughts on 

the situation of Squatina species in Turkish waters in this survey were 

predominantly born before 1970, and the younger generation did not express 

much thought about this species in their daily life or marine and/or fishing culture. 

Besides, the elderly population was more familiar with the Squatina species. A 

similar situation was seen in a study evaluating the shifting baseline status of S. 

squatina in the northern Adriatic (Fortibuoni et al. 2016). In the ethnobiology 

section in Fortibuoni et al. (2016), which included 52 fishermen, it was stated that 

50% of those who had seen an angel shark at least once in their lives were older 

fishermen. 

 

It is a remarkable result of the ethnoichthyological survey that S. squatina was a 

common shark, especially in the 1960s and 1970s in the northern Marmara Sea, 

in the shallow water along the coast from the Gulf of Izmit to Istanbul (Table 3). 

However, the same respondents stated that the species became very rare and even 

disappeared in the mentioned region since the 1980s. A female specimen of S. 
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squatina (140 cm TL), which was caught at a depth of 20 meters off the Marmara 

entrance of the Istanbul Strait in February 2019, showed that the common angel 

shark still lives in the region, albeit very rarely. The fact that the abundance of S. 

squatina in the Marmara Sea was evaluated as rare in a relatively recent study on 

demersal fish assemblages of the Marmara Sea (Keskin and Eryılmaz 2010) 

supports the ethnoichthyological perception.  

 

Another remarkable result of the ethnoichthyological survey was that S. squatina 

was once a shark whose flesh was favoured for cooking and that divers enjoyed 

spearing (Table 3; Figure 7). The accounts of the harpooning of huge angel sharks 

lying in the shallows indicate that this shark was once the target of spearfishing 

divers in Turkish waters. 

 

 
Figure 7. A common angel shark harpooned by a free diver off Silivri coast in the 1950s  

(Photo: Hakan Kabasakal’s archive) 

 

It is obvious that today, on the northern Marmara coast, angel sharks do not form 

large schools, which were witnessed in the past (Deveciyan 1926). However, few 

occurrences of sexually mature females in the southwest Marmara in previous and 

recent years highlight the region as an important locality for the survival of S. 

squatina in the Marmara Sea. On the other hand, based on the responses given in 

the ethnoichthyology survey, it was stated that in Morto Bay (Çanakkale Strait), 

Milas (Güllük Bay, south Aegean) and off the Karaduvar coast (Mersin, eastern 

Levant), seasonal aggregations of angel sharks occur especially in winter months 

(Table 3). Moreover, Akyol et al. (2015) emphasized that Gökova Bay (hot spot 

4 in Figure 8) could serve as a breeding area for S. squatina due to an observation 

of a pregnant female in the area. The mentioned pregnant angel shark (156 cm 

TL, weight 32.6 kg; specimen no 33 in Table 2) was incidentally captured by a 

trammel-netter at a depth of 20 m in Gökova Bay. Since the tails of the embryos 
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were visible at cloacal aperture while handling the pregnant angel shark, the 

fisherman immediately released the shark alive. This incidence was one of the 

very rare encounters of pregnant female specimens of S. squatina in Turkish 

waters. Visual surveys should be planned and conducted urgently to determine 

the spatiotemporal distribution and seasonal aggregations of angel sharks in the 

mentioned regions. Without these observations, it would be mere speculation to 

further assess the availability of seasonal aggregations of angel sharks in these 

suggested hotspots (Figure 8). A similar study, recently conducted in the Canary 

Islands, provided the baseline data needed to determine the species distribution 

model of S. squatina in a hotspot area and the key parameters predicting the 

coastal availability of the species in island waters (Meyers et al. 2017). According 

to Soldo (2021), identifying and mapping critical habitats for angel sharks, where 

the fishing activities overlap with their occurrence, is a vital conservation issue 

after the implementation of conservation measures compiled into the national 

legislation. 

 

 
Figure 8. Historical (*, blue dot) and contemporary (red dot) localities of annual 

aggregations of Squatina squatina along the Turkish coast.  

1: Southwestern Marmara islands; 2: Morto Bay, Seddülbahir (Çanakkale Strait);  

3: Milas, Güllük Bay (southeastern Aegean Sea); 4: Gökova Bay (southeastern Aegean 

Sea); and 5: Karaduvar, Mersin Bay (eastern Levant). 
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Table 3. Ethnoichthyological perceptions of divers and fishermen about the angel sharks. 

Responders' names are kept anonymous and indicated with a pseudonym. 

Respondent’s 

pseudonym 

Birth 

year  
Perceptions / remarks 

YGdu 1930 In the past, angel shark was caught a lot on the Kartal-

Dragos line in northern Marmara. I used to get it cleaned 

at the fisherman's and cook. 

RSle 1943 Sixty-three years ago, I caught one with my father by 

means of longline. It was weighted around 10 kg. Let me 

tell you about an event that I experienced a year later 

because it is very interesting. There was a beach next to 

the sea park that was burned in the fire in Yeşilköy. Its 

name was Senta. The people of Yeşilköy know that there 

were two platforms on that beach, one had cabins and the 

other did not, and we would all jump into the sea from 

there and spend the whole day there. There was a wooden 

ladder on this empty platform; we would all go up and 

down and jump from the platform into the sea. One day, 

a friend told us that something slipped under his feet 

while climbing the ladder to the platform, and they 

immediately found a harpoon. We put this boy in the 

water by hanging him upside down, and when he pulled 

the trigger of the harpoon, the animal went 50 meters 

away from the platform and stopped. We went right away 

and saw that it had a huge angel shark on its tip! We 

immediately pulled ashore, weighed it and saw that it 

weighed 28 kg. We tied it in the middle of a pole and 

took it to the coffee shop, where two people held the 

stick. That was the biggest angel shark I've ever seen. 

Depth was 80-90 cm. 

SGtk 1946 Off Hereke coast, they sleep in seagrass meadows. One 

time my brother threw a harpoon. The animal didn't care, 

it was that big. In the 1950s, they were sold as turbot fish. 

NSrh 1946 In the 1970s, so many angel sharks inhabited the shoals 

off the Caddebostan coast that we would shoot them once 

in a while. It declined in the 80s and disappeared in the 

90s. They disappeared as a result of unconscious 

discharges and coastal embankments. 

AEtn 1946 While swimming in the sea 10-12 meters off the shore in 

Küçükyalı, I saw huge angel sharks in shallow waters. In 

the past, when they entangled the nets, fishermen 

delivered them to the fish market. Their skin used to 

make fine sandpaper. 

SEşn 1954 In the 1960s and 70s, it was very popular and abundant 

on Büyükada island. 

STnm 1956 A customer at a restaurant in Beyoğlu had ordered an 

angel shark dish. 
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Table 3. Continued 

AYlz 1958 Until 10-15 years ago, fishermen were fishing and selling 

in mass in the mouths of the creeks around Mersin 

Kazanlı, Karaduvar and Adanalıoğlu. 

BMşu 1960 When I was a child, I saw it in my father's fishmonger in 

the Beyoğlu fish market for the first time, and when we 

ate it, I was surprised by the taste of such an ugly fish. 

GSrh 1962 25-30 years ago, there were so many angel sharks off the 

Caddebostan coast. 

AByk 1963 In 1985, I saw it in a sandy area between Paşalimanı and 

Koyun islands and shot it for food. It was a delicious fish. 

ASlm 1963 It was very common in the Gediz delta in late spring and 

early summer. 

MPlu 1964 I heard it was very abundant in Marmara. 

ROsn 1964 Angel shark is the fish of our childhood. 

ASlk 1965 Until last year, I often saw it on the sandy ground around 

Kabatepe. This year, I saw 6 individuals that had come 

out of the fishing nets and were cut and thrown into the 

water in Kumkale. 

ABlg 1967 There were too many in Güllük (Milas), especially in 

Tuzla Strait. They were weighing 30, 40, even 50 

kilograms. They were too many and incidentally captured 

in long-line and set net fishery. Landed angel sharks had 

mostly been delivered to Izmir. Not seen for the last 30 

years, they were so abundant but suddenly disappeared. 

EBmu 1980 Until 10 years ago, they were so abundant in set net 

fishery around the Karaduvar region. It has no 

commercial value, in my opinion, but they sell it as steak 

fish. I’ve seen numerous angel sharks, especially in 

November. 

YBek 1990 Throughout the winter, I saw nearly 200 of them in a 

rocky area at a depth of 21 meters in Morto Bay in 

Seddülbahir. Some of them can weigh 20 kilograms. 

 
Conclusions 

 

The noteworthy effort of citizen scientists for the conservation of emblematic 

chondrichthyans is obvious from the many high-quality publications during the 

last thirty years. The present article is a case study of integrating historical data, 

folk knowledge and contemporary survey findings to provide a better 

understanding of a scarcely known shark, like S. squatina, of which our current 

knowledge is mostly based on opportunistic researches on sporadic specimens 

(İşmen et al. 2009; Akyol et al. 2015; Bengil and Başusta 2018; Filiz et al. 2018; 

Kabasakal 2019; Yığın et al. 2019; Bengil 2020). 

 
According to Tsikliras and Dimarchopoulou (2021), S. squatina is 1 of 46 

Mediterranean chondrichthyans, of which LWRs are scarcely known. Therefore, 
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the present article provides a remarkable dataset on the LWR of the common 

angel shark, based on 42 specimens from the eastern Mediterranean. Gathering 

the information from historical literature and folk knowledge with contemporary 

survey results revealed the occurrence of large (>200 cm TL) specimens of S. 

squatina in Turkish waters until the early 1980s. In addition, the results of this 

comprehensive data collection approach indicate that, until the last quarter of the 

20th century, common angel sharks used to aggregate, especially in the shallows 

off the northern Marmara coast. Such aggregations, however, have no longer been 

observed in the region in the last four decades. While very few numbers of large 

individuals of common angel shark rarely occurred in Turkish waters, it is seen 

that the size of the specimens reported by the fishermen and divers significantly 

declined over time. Thus, a gradual depletion of larger individuals may have 

further hampered the species resilience, as underlined by Fortibuoni et al. (2016) 

for the northern Adriatic population. Available data have shown the beginning of 

a clear decline of the species in the 1960s and early 1970s; however, there are a 

substantial number of reports that the species aggregates seasonally, especially in 

winter, in certain regions –hot spots- along the Turkish coast. 

 

The tendency of many chondrichthyans to aggregate by age, sex and reproductive 

stage can make them particularly vulnerable to fisheries (Camhi et al. 1998). 

Squatina squatina is a Critically Endangered shark (Morey et al. 2019), but its 

seasonal aggregations may result in the perception of "false abundance" in the 

mindset of fishermen or divers, which may trigger the fishing of the common 

angel shark. In one of the worst-case scenarios due to seasonal aggregations of 

Mediterranean chondrichthyans, fishermen noticed a large aggregation of 

spinetail devil ray, Mobula mobular, at the surface in an area close to the Egyptian 

border on 26 February 2013 and caught about 500 rays weighing 150-250 kg each 

(Couturier et al. 2013; Abudaya et al. 2017). On the other hand, a set of studies 

carried out between 2013 and 2017 in Boncuk Bay (southeastern Aegean Sea) is 

an example of best-practice in the Mediterranean, regarding the declaration of a 

marine, protected nursery area of sandbar sharks, Carcharhinus plumbeus, based 

on the seasonal aggregations in the mentioned bay (Filiz 2018). It is of great 

concern that even before we understand the reasons for what appears to be a large 

seasonal aggregation of the specimens of S. squatina in any of the proposed hot 

spots, whether, for reproduction or feeding, they could be lost because of the 

fishing pressure triggered by the perception of “false abundance.” 

 

Following the proposal of a national action plan for the conservation of 

cartilaginous fishes in the Turkish waters in 2018 (Öztürk 2018), three species of 

the angel sharks, Squatina aculeata, S. oculata and S. squatina, have been 

declared as shark species of which fishing is prohibited (Official Gazette, 19 April 

2018, No. 30396). Although legal protection has been provided, it is apparently 

insufficient to protect the Squatina species in Turkish waters. Awareness of 

commercial fishermen in Turkey regarding the ecological importance of Squatina 

and other shark species and their willingness to protect them is not yet at the 
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desired level. Camhi et al. (1998) proposed a seasonal closure of fishing grounds 

to reduce overall fishing mortality or protect vulnerable aggregations on breeding 

grounds of elasmobranchs.  

 

Therefore, effective conservation of angel sharks clearly demands an integrated 

management plan, including a fishing ban, which is already in place, and habitat 

protection, where the angel sharks are known to aggregate seasonally. Last but 

not least, the adoption of best practices for handling bycatches could further 

contribute to the increase of the species survival, as emphasized by Fortibuoni et 

al. (2016). The handling method should be standardized, and fishermen should be 

forced to apply it on board. 
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Keler balığının, Squatina squatina, Türk sularındaki 

yaşam hikâyesinden bölümler: az bilinen bir 

köpekbalığına tarihsel, etnoihtiyolojik ve güncel bir bakış  
 

Öz 

 

Bu, Squatina squatina gibi az bilinen ve mevcut bilgilerimizin çoğunlukla münferit 

örneklerin fırsatçı araştırmalarına dayanmakta olduğu bir köpekbalığının daha iyi 

anlaşılmasını sağlamak için tarihsel verilerin, halk bilgisinin ve çağdaş araştırma 

bulgularının bir araya getirildiği bir çalışmadır. Mevcut veriler, S. squatina 

popülasyonunun 1960'larda ve 1970'lerin başında belirgin bir şekilde azalmaya başladığını 

göstermektedir; ancak, türün Türkiye kıyılarındaki belirli bölgelerde –sıcak noktalarda– 

mevsimsel olarak, özellikle kış aylarında kümelendiğine dair önemli sayıda rapor 

bulunmaktadır. Büyük (>200 cm TL) S. squatina bireyleri de 1980'lerin başına kadar 
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Türkiye sularında görülmüştür. S. squatina, nesli “kritik tehlikede” olan bir köpekbalığıdır 

ve mevsimsel kümelenmeleri, balıkçıların veya dalgıçların zihniyetinde "sahte bolluk" 

algısına neden olabilir; bu düşünce şekli, keler balığının avcılığını tetikleyebilecek tehlikeli 

bir algıdır. Bu nedenle, keler balıklarının etkin bir şekilde korunması, türün mevsimsel 

olarak kümelendiği bilinen “sıcak noktalarda” balıkçılık yasağı ve habitat koruma dahil 

olmak üzere entegre bir yönetim planını açıkça gerektirmektedir. 

 

Anahtar kelimeler: Chondrichthyes, Squatinidae, kümelenmeler, sıcak noktalar, koruma, 

yönetim 
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