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The Mediterranean Sea is a hotspot for shark and ray extinctions and is 
home to the following three angelshark species: sawback angelshark 
Squatina aculeata, smoothback angelshark Squatina oculata, and common 
angelshark Squatina squatina. We conducted a questionnaire-based 
survey in four coastal regions of Albania, Shëngjin (Lezhë), Vlorë, Himarë 
(Sarandë) and Durrës, with the aim of collecting historical and current 
data on angelshark catches in the Albanian seas (Adriatic and Ionian Seas). 
Although the occurrence of common angelshark was reported by Croatian 
fishermen in the Adriatic Sea, we included the other two species in our 
study. The number of observations was minimal, although this is the first 
study of angelshark species sightings in Albania. It will establish a baseline 
study that will allow further work on the conservation of these regionally 
extinct and highly endangered species.
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Fig 1. Graphical presentation of the distribution of the 
interviewed fishers in each coastal region of Albania

INTRODUCTION

Angelsharks are flat-breasted, bottom-dwelling sharks 
with broad pectoral fins and dorsally located eyes and 
spines. Twenty-three species of angelsharks have been 
identified worldwide (Long et al., 2021). Their range 
extends from temperate to tropical marine waters, 
with most species inhabiting areas on the continental 
shelf and upper slopes up to a depth of 500 m (Soldo, 
2021). Their life cycle characteristics (i.e. slow growth 
and low reproductive rate) and demersal nature make 
them vulnerable to large mesh nets and trawling (Dulvy 
et al., 2014). Fisheries intensification and habitat loss 
have resulted in angelsharks becoming one of the most 
threatened families of elasmobranchs in the world, with 
many species in urgent need of protection (Dulvy et 
al., 2014). Direct fishing as a target species, incidental 
capture, and illegal fishing have led to a severe population 
decline for many elasmobranch species (Dulvy et al., 
2021). The Mediterranean Sea is a hotspot of extinction 
risk for sharks and rays (Dulvy et al., 2014; Bakiu and 
Soldo, 2021), and hosts three angelshark species, sawback 
angelshark Squatina aculeata (Cuvier 1829), smoothback 
angelshark Squatina oculata (Bonaparte 1840), and 
common angelshark Squatina squatina (Linnaeus 1758).
Of these, sawback angelshark Squatina aculeata is mainly 
documented in the central basin along the southern 
Mediterranean coast as far as the eastern basin, including 
the Aegean Sea (Soldo and Bariche, 2016; Gordon et al., 
2019), but not in the Adriatic Sea, while the other two 
species, smoothback angelshark Squatina oculata and 
common angelshark Squatina squatina, are reported as 
Adriatic species (Lipej et al., 2004; Soldo, 2021).
Angelsharks have been identified as one of the most 
threatened families of chondrichthyans (sharks, skates, 
rays, and chimaeras) in the world, with many in need 
of urgent conservation action (Dulvy et al., 2014). All 
three Mediterranean species are classified as critically 
endangered in the Mediterranean due to past population 
declines and are at extremely high risk of extinction in the 
wild (Gordon et al., 2019).
The results of the study conducted are presented in 
this scientific paper. The aim of this study was to collect 
historical and current data on angelshark catches in 
Albanian waters (Adriatic and Ionian Seas) by using 
the local ecological knowledge (LEK) of fishers, and to 
establish a baseline study that will allow further work on 
the conservation of these regionally extinct and highly 
endangered species by understanding the habitats of 
occurrence as a first step in this approach.

MATERIALS AND METHODS

We used the LEK approach in our questionnaire-
based surveys, comparable to Colloca et al. (2020) and 
Almojil (2021). An ad hoc questionnaire was created, 

translated into Albanian, and then printed in hard copy. 
The questionnaire included photographs of the sharks 
and maps of Albania to facilitate the identification of 
specimens encountered by fishermen in the past, and 
attempted to obtain other information such as the depth 
or relative distribution of the species they encountered.
From December 2022 to March 2023, all data were 
collected through personal interviews with fishermen 
in the four coastal areas of Albania (Shëngjin/Lezhë, 
Vlorë, Himarë/Sarandë and Durrës). The study, based 
on questionnaires, was carried out in collaboration with 
fisheries control officials from each Albanian coastal 
region. Together with them, meetings with fishermen 
were organized in the local fishing ports. In the case of 
Vlor, even the support of the administrative staff of the 
Karaburun-Sazani Marine Protected Area (MPA) was 
beneficial in collecting data from fishermen. Unfortunately, 
recreational fishermen were not included in the group 
of participants because they were not willing to be 
interviewed. This may also be related to the recent events 
in the enforcement of recreational fishermen in Albania. 
The group of participants consisted of 92 fishermen from 
different coastal regions (Figure 1). Most of the fishermen 
interviewed were from the localities where most Albanian 
fishermen live. Moreover, the largest fishing ports in 
Albania are located in these areas.

The artisanal fishermen interviewed from the Shëngjin/
Lezhë and Himarë/Sarandë regions were represented in 
similar numbers as those working in industrial or large-
scale fishing. The situation is different in the coastal 
regions of Vlorë and Durrës where most of the fishermen 
interviewed represent artisanal fishermen in Vlorë, 
while in Durrë, fishermen working in large-scale fishing 
represent the majority of the fishermen interviewed.
In general, industrial fishermen were found to have 
more experience than artisanal fishermen in each of the 
Albanian coastal regions, with industrial fishermen from 
Durrës achieving the highest value (in years of experience) 
in large-scale fishing (Figure 2).
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The fishermen from Shëngjin/Lezhë had an average of 
27 years of experience in small-scale or artisanal fishing.
In addition, artisanal fishermen used trammel nets, 
longlines, and gillnets (with minor exceptions for the fyke 
net in Shëngjin/Lezhë). Compared to the other artisanal 
fishermen interviewed who used the same gears with the 
same frequency, the artisanal fishermen from Vlorë and 
Durrës used trammel nets most frequently. Bottom trawls 
were used most frequently by commercial fishermen, 
especially by fishermen in Himarë/Sarandë and Vlorë 
where they were the only gear used in the commercial 
fishing sector, which is consistent with the results 

Fig 2. Graphical presentation of the distribution of the 
interviewed fishers according to the years of experience in each 
of the corresponding fishing typologies in each coastal region of 
Albania. Average values and relative standard deviation values 
are shown.

Fig 3. Graphical presentation of the number of observations of the three angelshark species, in the past and actually, by interviewed 
fishers in the coastal region of Shëngjin/Lezhë

published by Bakiu et al. (2022). The interviewed fishers 
in Shëngjin/Lezhë and Vlorë used midwater trawls (in 
Shëngjin/Lezhë) or purse seines.

RESULTS

Although in the Adriatic Sea only the presence of common 
angelshark is reported by Croatian fishermen (Soldo, 
2021), in our survey we asked fishermen about sighting 
and reporting the presence of the three different angel-
shark species during the questionnaire-based survey in 
the four Albanian coastal regions.
As seen in Figure 3, only three fishermen from Shëngjin/
Lezhë confirmed the presence of common angelshark in 
the past, while one of them even observed the other two 
species in the past. The difference between past presence 
and actual presence is that the meaning of "actual" refers 
to the last three years, while the meaning of 'past' covers 
a longer period than the last three years.
In addition, the same fisherman informed us (during 
the interview) that there are still specimens of common 
angelshark and smoothback angelshark in Albanian 
territorial waters.
The interviewed fishermen reported no observations of 
the three species in the coastal region, which includes 
Himarë and Sarandë. Similar to the coastal region, which 
includes Shëngjin and Lezhë, there were also three 
fishermen in the Durrës region who answered positively 
to the question "Have you ever fished for shark species 
(angelshark species shown in the photos)" in the past or 
present?" (Figure 4).
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Fig 4. Graphical presentation of the number of observations of the three angelshark species, in the past and actually, by interviewed 
fishers in the coastal region of Durrës

All of them confirmed the presence of common angelshark 
in the past, while only two of them confirmed having 
observed the other two species in the past. Moreover, only 
one of them told us during the interview that there were 
still individuals of the three species in Albanian territorial 
waters, although he did not have photos to show.
In the Vlorë region (Figure 5), of all the fishermen 
interviewed (most of them answered the question 
negatively, although some did not want to answer the 
question; two of them preferred not to answer the 

Fig 5. Graphical presentation of the number of observations of the three angelshark species, in the past and actually, by interviewed 
fishers in the coastal region of Vlorë

question about the occurrence of common angelshark 
in the past, while one of them preferred not to answer 
the questions about the actual occurrence of common 
angelshark and the other species), only one fisherman 
told us that he had encountered common angelshark 
in the past. Together with other interviewed fishermen, 
they also told us that there were still individuals of S. 
squatina in Albanian territorial waters, although they had 
no photos to show.
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Finally, it should be noted that all fishermen who confirmed 
having observed individuals of Squatina species could not 
provide photos during the interview because they did 
not take any. Due to these facts, the statements of the 
fishermen who confirmed the presence of these species 
in Albanian territorial waters are very uncertain.

Only some of the fishermen answered positively to the 
question about the possible area where they encountered 
or fished at least one of the angelshark species (Figure 6).
In Figure 7, different symbols indicate the sites where 
different shark species were encountered during fishing.

Fig 6. Graphical presentation of answers to the question “In which areas have you fished them in the past?” (point in the map) 
provided by the interviewed fishers

Fig 7. Graphical presentation of sites indicated by the interviewed fishers who answered positively to the questions about observing 
individuals of angelsharks in the past. In the sites where all the symbols are indicated together, it means that all three species were 
encountered in those sites according to the fishermen.
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The fishermen who answered positively to the question 
about the depth at which they encountered the animals 
were the fishermen from the three coastal regions 
mentioned earlier who also observed at least one of 
the angelshark species during their fishing activities. In 
general, the fishermen from the coastal regions, which 
includes Shëngjin and Lezhë, stated that they encountered 
different species in sandy areas with marine vegetation at 
a depth of 15-180 m, while the fishermen from the Durrës 
region stated that the depth was up to 100 m and it was 
mostly common angelshark. The fishermen from Vlorë 
seemed to be more accurate in their relative answers, 
stating that the depth was 100-200 m.
In addition, fishermen from Shëngjin and Lezhë stated 
that those encountered during capture were still alive and 
generally released because fishermen had no information 
about the species. Although many of the interviewed 
fishermen from Durrës and Vlorë did not want to answer 
the question, the fishermen from Durrës who answered 
the question positively answered that the animals were 
still alive and were later kept by the fishermen. All the 
answers of the fishermen from Vlorë indicated that the 
animals ended up dead in the nets.
When asked next about the fishing areas of angelshark 
species and the possible changes compared to the 
previous fishing areas, the fisherman from Shëngjin/
Lezhë region answered that he did not observe individuals 
of these species anymore because these species have 
disappeared or are rarely observed, while his other 
colleagues answered that these species are currently 

Fig 8. Graphical presentation of answers provided by the interviewed fishers to the question “In which year did you observe or fish 
individuals of at least one of the species?”

found at greater depths of about 500-600 m, while a few 
years ago these species were fished at depths of 100-
200 m, although rarely. Interesting answers were also 
given during the interviews with fishermen from Durrës 
who generally stated that there is almost no by-catch 
of these species, although they are mostly encountered 
near the Seman Delta. The main reason they gave was 
overfishing and the fact that new species are entering the 
territorial waters due to climate change. Only one of the 
fishermen from the Vlorë region specifically addressed 
the question, as most of the fishermen from Vlorë tended 
to give answers that were not specific to the question. The 
fisherman from Vlorë said that they are more common in 
the area from Porto Palermo to Kepi i Gjuhëzës (Ionian 
Sea).
In addition, some of the fishermen interviewed 
responded to the question "In which year did you observe 
or fish individuals of at least one of the species?" and the 
corresponding responses are shown in Figure 8. Of the two 
fishers from Shëngjin/Lezhë who responded positively to 
this question, one indicated that he had observed the 
species in 2003-2004, while the other indicated that 
he had observed Squatina oculata in the 80-90s. It is 
interesting to note the similarity of the answers coming 
from the fishers from Shengjin/Lezhe and the ones from 
Durres who declared that most of the observations were 
during the 80-90s and after the year 2000, while the 
fishers from Vlore encountered them later (in 2019 and 
2020).
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DISCUSSION

In the Adriatic Sea, according to Brusina (1888), S. 
oculata was rarer than S. squatina in the Gulf of Trieste 
and Dalmatia. Jardas (1996) defined S. oculata as rare 
throughout the Adriatic, while Soldo (2021) assumed 
that this species was locally extinct after several decades 
without new records of S. oculata in the Adriatic. 
Moreover, Soldo (2021) reported in his scientific paper 
that a live specimen was caught on 23 April 2021 with a 
trammel net at a depth of 23 m off Debeljak Bay near Point 
Kamenjak (the southernmost tip of the Istrian Peninsula).
Previous data indicate that S. squatina was often a by-
catch of bottom trawls (Soldo, 2021). Angelshark was 
reported as a caught species in 1948 during the Hvar 
expedition, but the Medits expedition that took place 
50 years later, in 1998, could not confirm the presence 
of this species (Jukić-Peladić et al., 2001). Soldo (2006) 
classified the Adriatic angelshark species as very rare 
and critically endangered in its range. Based on this 
assessment, Croatia has assigned the highest level of 
protection (strictly protected status) in its waters to both 
angelshark species (common angelshark and smoothback 
angelshark) in the Adriatic Sea. In Croatia, angelsharks 
were targeted for capture in the past. One of the gillnets 
with a large mesh size was named after the Croatian term 
for angelshark (sklat – sklatara). A similar name also exists 
in Montenegro (Matic-Skoko et al., 2017). Something 
similar was suggested by Fortibuoni et al. (2016) who 
reported that according to the accounts of naturalists and 
historical documents, the species was so abundant in the 
northern Adriatic in the 19th and early 20th centuries that 
directed fisheries could be sustained, and large quantities 
of S. squatina were sold in the main fish markets, but in 
the 1960s the species collapsed and became economically 
extinct. However, Fortibuoni et al. (2016) also concluded 
that even though S. squatina was never detected in 
scientific surveys conducted in the area between 1948 
and 2014, interviews with fishermen indicated that the 
species was not extinct in the Adriatic. This conclusion 
was also supported by occasional detections from the 
Adriatic, for example, Holcer and Lazar (2017) reported 
4 detections from 2008-2016 (two from the Murter area 
and two from Kvarner).
In this study, we presented the results of the first 
questionnaire-based survey on the occurrence of 
angelsharks in Albanian territorial waters. Even though 
the number of reported observations seems to be much 
lower compared to the 23 reported in the questionnaire-
based survey conducted by Gaji (2022) in Croatia in 
2021, these are the first published results using the 
LEK approach, trying to collect as much information as 
possible from experienced fishermen in Albania.
The documented occurrence of each of the three 
endangered angelsharks living in the Mediterranean is 
urgently needed, as the widespread grouping of sharks 

and rays in landing statistics, as well as misidentification 
of species or confusion between species, continues to 
impede a clear picture of their status and distribution in 
the Mediterranean (Cashion et al. 2019; Gordon et al., 
2019; Lawson et al., 2020). It would be even more urgent, 
given the confirmed presence of common angelsharks in 
the Adriatic Sea (Croatia, Soldo, 2021), where the other 
countries (Albania, Bosnia and Herzegovina, Montenegro) 
have not reported any confirmed observation in the last 
five years (scientific communication, report with photos, 
etc.).
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KORIŠTENJE LOKALNOG EKOLOŠKOG ZNANJA 
RIBARA ZA UTVRĐIVANJE PRISUTNOSTI I
STANIŠTA SKLATOVA U ALBANSKIM VODAMA

SAŽETAK

Sredozemno more žarište je izumiranja morskih pasa i 
raža, a u njemu žive tri vrste morskih pasa sklatova: sklat 
vrste (Squatina aculeata), sklat žutan (Squatina oculata) 
i sklat sivac (Squatina squatina). Proveli smo istraživanje 
temeljeno na upitniku u četiri obalne regije Albanije: 
Shëngjin (Lezhë), Vlorë, Himarë (Sarandë) i Durrës, s 
ciljem prikupljanja povijesnih i trenutnih dokaza o ulovu 
morskih pasa u albanskim morima (Jadransko i Jonsko 
more). Iako su hrvatski ribari u Jadranskom moru prijavili 
prisutnost sklata sivca, u naše istraživanje uključili smo i 
druge dvije vrste. Broj opažanja bio je minimalan, unatoč 
činjenici da je ovo početna studija o viđenjima morskih 
pasa sklatova u Albaniji. Ova studija poslužit će kao temelj 
koji će omogućiti daljnji rad na zaštiti tih regionalno 
izumrlih i kritično ugroženih vrsta.

Ključne riječi: Squatina squatina, Albanija, Jadransko 
more, Jonsko more, Sredozemno more
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