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Abstract 
 
The Finike Seamounts (Anaximander) was declared as the "Finike Seamounts Special 
Environmental Protection Area (SEPA)" by Republic of Türkiye in 2013. In order to 
determine the presence of cetaceans living in the region and its adjacent waters, visual 
observations were carried out with the standard line transect method as well as passive 
acoustic recordings at 21 stations in two boat surveys in spring and autumn 2021. A total 
of 1621 nautical miles were covered in both surveys. Sperm whales were detected 
visually and acoustically. Other deep-diving species, Cuvier’s beaked whale, was 
observed once, as well as delphinid species, such as the striped dolphins (two groups) 
and bottlenose dolphins (7 groups). Delphinids were also detected acoustically in 8 
stations. Although the surveys were made only in two seasons in one year, it was shown 
that the cetaceans use the surveyed area and their presence must be taken into 
consideration in the management of the Finike Seamounts SEPA.  
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Introduction 
 
The Finike Seamounts (Anaximander) are morpho-tectonic elevations located in 
the area known as the Greek and Cyprus arcs. This area was declared as the 
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"Finike Seamounts Special Environmental Protection Area (SEPA)" with the 
decision of the Republic of Türkiye Council of Ministers in 2013 (Official 
Gazette 2013). The coastal area of Finike has been included in the Hellenic 
Trench Important Marine Mammal Area (IUCN-MMPATF 2017). 
 
The first study on cetacean in the region was made by IFAW with a 21m sailing 
boat 'Song of the Whale (SOTW)' in May, June and July 2007 (Boisseau et al. 
2010). Cuvier’s beaked whale (Ziphius cavirostris), Risso’s (Grampus griseus) 
and striped dolphins (Stenella coeruleoalba) were recorded in the area during 
this expedition. One year later, in July 2008, oceanographic measurements and 
cetacean observations were made in the region during the Eastern Mediterranean 
Expedition on the research vessel RV/YUNUS-S of Istanbul University Faculty 
of Aquatic Sciences. Sperm whale (Physeter macrocephalus), bottlenose 
(Tursiops truncatus), common (Delphinus delphis), Risso’s and striped dolphins 
were recorded in the region during this expedition (Dede et al. 2012). Öztürk et 
al. (2013) compiled the opportunistic observations of sperm whales between 
1994 and 2012 in the region. In August 2013, again with the SOTW sailing 
boat, a more detailed survey was conducted and Risso’s and striped dolphins 
were recorded in the area (Ryan et al. 2014). In this study, acoustic detections of 
sperm whales and delphinids were also recorded. As a part of the ACCOBAMS 
Survey Initiative (ASI) aerial survey carried out in the entire Mediterranean in 
summer 2018, bottlenose and common dolphins were observed in this area. In 
addition, sperm whales have been recorded outside the Gulf of Antalya, which 
can be considered as an adjacent area to the region (ACCOBAMS 2021). The 
presence of sperm whales in the eastern Mediterranean waters was recorded in 
the waters deeper than 500m and 83% over 1,000m deep (Kapiris et al. 2022). 
Besides, gouge marks found during a geological survey on deep-sea mud (at 
1683m) were probably created by Cuvier’s beaked whales in the Finike 
Seamounts (Woodside et al. 2006). In the most recent studies conducted in the 
area as well as the adjacent coastal waters, Cuvier’s beaked whale, sperm whale, 
bottlenose, striped and common dolphins were recorded (Akkaya et al. 2020, 
2022; Awbery et al. 2022). 
 
Recent monitoring studies on cetaceans involve not only conventional visual 
observation methods but also acoustic methods (Erbe 2013). Cetaceans highly 
depend on acoustics as the water does not allow them to navigate or to see 
clearly to find prey or to communicate with other individuals (Marques et al. 
2009). They emit sounds of wide range of frequencies for different purposes. 
Acoustic methods allow us to observe cetaceans when they are acoustically 
active. Recent studies made by cetacean acoustic detections show their 
characteristics that can be used to identify cetacean species (Oswald et al. 2003; 
Azzolin et al. 2014).  
 
To understand the cetacean presence in the Finike Seamounts SEPA and its 
adjacent waters, more data are needed so that an effective conservation 
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measures can be elaborated. We aim to contribute to such a dataset in this study 
by carrying out visual observations with the standard line transect method and 
acoustic observations at selected stations.  
 
Materials and Methods 
 
Visual observations 
In order to assess the populations of cetacean in the region, visual line transect 
surveys were carried out on board the R/V YUNUS-S in spring and autumn 
2021. While creating the survey design (Figure 1), line transect applications 
were taken into account (Buckland et al. 2001). After the study area was drawn 
with ArcGIS 10.1 software, it was imported into Distance 6.2 (Thomas et al. 
2010). Equally spaced zig-zag line arrangement was preferred with 22.5km 
space between lines in SEPA region and 20km in the adjacent coastal region. 
The total length of the designed transect lines in each survey was 471 nautical 
miles. Coverage proportion was 0.10. Marine surveys started at 07:00 in the 
morning and continued until sunset. When it was foreseen that the transect line 
could not be completed until sunset, the observation effort was terminated early. 
During the survey, the cruise speed of the ship was kept constant (8 knots). 
Observations were made in passing mode, that is, when encountered with any 
cetacean group, the ship continued its course at constant speed. In order to 
prevent the encounter rate from being negatively affected, meteorological data 
were constantly monitored and no observation effort was made when the sea 
state expected to be higher than 3 Beaufort. 
 
The observation was carried out by a team of three people; two observers (one 
on the port and the other on the starboard side of the vessel) and one recorder 
who was responsible to record all the information in the datasheets. In order to 
prevent fatigue, rotation was made between three positions every hour. The 
trackline of the vessel were recorded continuously with the hand-held GPS. At 
the beginning of the each transect, the date, time, coordinates, observers and sea 
conditions were recorded. During the observation, the parameters (swell, sea 
state, glint, glare) that will affect the visibility of cetaceans and the condition 
status, which expresses the subjective observation quality of the observers, and 
observers were recorded on the effort form every hour or instantly in case any of 
these parameters changed. 
 
The port and starboard observers scanned an area of 100° in total, from 0° in the 
ship's bow, to 10° on the opposite side, with binoculars and the naked eye, thus 
providing more observation effort for the 20° angle on the line. When 
encountered with cetacean group, initial position of the vessel, observer made 
the sighting, angle between group and transect line, and radial distance to group 
were recorded in the datasheet. While surveying outside the transect lines, the 
observation effort was continued and the cetaceans sighted in this period were 
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recorded off-effort sightings. Besides cetaceans, floating marine litter and other 
sea creatures, such as turtles and sea birds were recorded. 
 

 
Figure 1. Survey design. The area bordered by solid lines represents the Finike 

Seamounts SEPA. Dashed lines are line transects. Black and blue lines are within and 
outside the Finike Seamounts SEPA, respectively. Transect 1 (not shown in the map) was 

removed due to the very short length (<500m). 
 
Acoustic observations  
To understand presence of cetacean species, passive acoustic recording was 
made at 21 stations in the study area. They were located at the beginning or end 
of the transects, but also selected to confirm the presence of cetaceans in some 
cases.  
 
A hydrophone used in stationary sampling was omnidirectional and had a very 
sensitive (-154 dB re 1 μPa) low noise amplifier. The coverage area can reach 
up to 10km in calm weather and in areas without noise barriers (Offshore 
Acoustics Product Manual). The frequency range of the hydrophone was from 
10Hz to 44kHz. A digital sound recorder H1 ZOOM was used as a recording 
device. The audio recorder used can record in WAV format; it can detect 
frequencies between 100Hz–48KHz and simultaneously saves them to the 
microSD memory card. At each station, the research vessel engine and electric 
were shut down completely for 5 minutes, during which the hydrophone was 
dropped to the depth of 10m for acoustic recording. Raven Pro (Interactive 
Sound Analysis Software, Center for Conservation Bioacoustics, Cornell Lab of 
Ornithology) program was used for the audio file analysis and spectrogram 
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images. Only sperm whale clicks and clear contours of delphinid whistles were 
selected and marked manually on spectrogram view adjusted 3-4 second time 
axis and 512 point screen resolution as indicated by Pavan et al. (2000). Regular 
clicks marked on spectrogram view and on the parameters table time difference 
between clicks calculated by subtracting via previous click end time and next 
click start time. Manual measurements of whistles were made by selected 
parameters by Oswald et al. (2003) and Azzolin et al. (2014) including: 
beginning time, ending time, duration: delta time (s), min-max frequency, 
frequency range: delta freq (Hz) by subtracting the values of the maximum and 
minimum frequency for each whistle.  
 
Marked cetacean vocalizations were classified by the help of related literature as 
below. 

Sperm whales produce long series of clicks with regular interclick intervals 
(ICI) of 0.5-2s, which are called usual clicks, and the clicks with long ICI of 4-
10s, which are called slow clicks. The centroid frequency of typical clicks 
indicates between 8 and 26kHz and the centroid frequency of the coda clicks 
varies between 7 and 9kHz (Whitehead and Weilgart 1991; Madsen et al. 2002; 
Oliveira et al. 2013). 

Delphinids’ whistles from 800hz to 28.5kHz in frequency (Schultz and 
Corkeron 1994; May-Collado and Wartzok 2008) and have a fundamental 
frequency in most cases below 20kHz (Lammers et al. 2003). Their durations 
vary between 50ms and 3s (Ding et al. 1995), 100 ms and over 4s (Buckstaff 
2004). Characteristics of delphinid whistles: striped dolphin whistles 1.4-24kHz, 
0.04-4.61s (Papale et al. 2013), common dolphin whistles 3-24kHz and 0.01-4s 
(Erbe et al. 2017), bottlenose dolphin whistles 0.09-2.75s, 0.8-24kHz (Azzolin 
et al. 2014). Risso’s dolphin vocalizations includes whistles, grunts, chirps, 
echolocation clicks, rapid series of clicks barks, buzzes and isolated burst-
pulses, and a combination of whistles and pulses, called whistle-burst pulses. 
Their rapid series of clicks as barks, buzzes and isolated burst-pulses frequency 
range 200Hz to 30kHz, while whistles 4-22kHz with durations ranging from 0.2 
to 7.4s (Kruse et al. 1999; Corkeron and Van Parijs 2001; Madsen et al. 2004; 
Arranz et al. 2016). The rough-toothed dolphin (Steno bredanensis) has short 
fragmented/segmented whistles below 14kHz; mostly between 2.5-12kHz and 
5.1-8.8kHz, with frequency range of 2.98 and 3.6kHz, most whistle duration 
below 0.6s, max 789ms (Seabra de Lima et al. 2012; Rankin et al. 2015; Caruso 
et al. 2019).  
 
 
 
 
 

https://asa.scitation.org/doi/10.1121/1.4996106
https://asa.scitation.org/doi/10.1121/1.4996106
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Results 
 
Visual observations 
The first survey was carried out between 11 and 25 May 2021, the second 
between 18 September and 1 October 2021. Overall, 20 days (~ 200 hours) were 
spent at sea. A total of 1621 nautical miles were covered in both surveys. Due to 
bad weather, however, nearly 65% of the transect lines were completed. Some 
of the lines in the southern part of the SEPA could not be completed due to the 
same reason. 
 
Figure 2 and Table 1 present the sightings made during both surveys. In the first 
survey, 15 individuals were observed in 9 observations. The sighted species 
were sperm whale (3 individuals), bottlenose dolphin (10 individuals), Cuvier’s 
beaked whale (1 individual) and one unidentified delphinid. Two out of those 9 
observations were recorded during on-effort. In the second survey, two striped 
dolphin groups (16 individuals) and three bottlenose dolphin groups (7 
individuals) were sighted. Four of those were recorded during on-effort. In total, 
sperm whales were observed three times. Other deep-diving species, Cuvier’s 
beaked whale, was observed once, as well as delphinid species, such as the 
striped dolphins (two groups) and bottlenose dolphins (7 groups). Some photos 
of the observations are shown in Figure 3. 
 

 
Figure 2. Cetacean sightings recorded in this study  
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Figure 3. Photos of some cetacean observations; A) sperm whale blow, 

B) sperm whale fluke, C) striped dolphins, D) bottlenose dolphins  
 

Table 1. Cetacean observations obtained in this study 
Visual observations 

Date Species 
11.05.2021  Sperm whale 
12.05.2021 Sperm whale 
13.05.2021 Bottlenose dolphin 
14.05.2021 Bottlenose dolphin 
16.05.2021 Bottlenose dolphin 
19.05.2021 Cuvier’s beaked whale 
24.05.2021 Bottlenose dolphin, Delphinid 
25.09.2021 Striped dolphin (two groups) 
26.09.2021 Bottlenose dolphin 
27.09.2021 Bottlenose dolphin 
1.10.2021 Bottlenose dolphin 

Acoustic observations 
Date and stations Species 
11.05.2021 D1, D2, D3 Sperm whale  
12.05.2021 D9 Sperm whale  
18.09.2021 D17 Delphinid 
25.09.2021 D22, D5 Delphinid   
26.09.2021 D23 Delphinid 
27.09.2021 D12 Delphinid 
29.09.2021 D6, D24 Delphinid  
01.10.2021 D4 Delphinid 
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Acoustic observations  
Totally 21 stations defined and passive acoustic recordings were made at 18 
stations in the first survey and at 8 stations in the second survey, respectively 
(Figure 4). Some stations were outside the line transect surveyed area but 
monitored either due to the presence of sperm whales visually detected or 
randomly. Overall the recording of 130 minutes was made. At four of these 
stations only clicks of the sperm whale and in the rest delphinid vocalizations 
were detected. 
 

  
Figure 4. Clicks of sperm whales and whistles of delphinids detected in this study.  

(Note: D19, 20 and 21 are not shown as they are not in this study area.) 
 
Sperm whale clicks were detected in four stations; D1 (382 clicks), D2 (133 
clicks), D3 (160 clicks) and D9 (440 clicks) (Figure 5). Totally 1090 clear click 
contours were examined amongst 1115 recorded. ICIs varied between 0,393-
3.8s and most ICIs were below 2s, mean 1.3s and SD 0.82. In the spectrogram 
view centroid frequency of clicks varied between 5-30kHz with constant 
centroid frequencies 24-25kHz with inter click intervals as up 4s (Figures 6, 7).  
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Figure 5. Examples of the waveform (top) and spectogram (bottom) images of the sperm 
whale clicks. A: station D1, B: station D9; those of single click C: station D1,  

D: station D9. 
 

A 

B 

C D 

A 
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Figure 6. Sperm whale interclick intervals 

 

 
Figure 7. Distribution of sperm whale click frequencies 

 
Delphinid whistles were detected in 8 stations; D4, D5, D6, D12, D17, D22, 
D23 and D24 (Figure 8). Totally 425 delphinid whistles were marked on the 
spectrograms. The frequency distribution and duration of the whistles are shown 
in Figures 9 and 10. Most of them (84%) had the duration below 1s, 12% below 
2s and the rest few durations (4%) up to 4s, but it is shown up to 2s in Figure 9. 
Frequency of delphinid whistles varied between 829-40672 Hz while frequency 
range (delta freq) varied between 523-22200 Hz (Figure 10).  
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Figure 8. Samples from the spectrogram images of the recorded delphinid whistles  
A: station D12, B: station, D23, C: station D23, D: station D22  
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Figure 9. Distribution of the durations of delphinid whistles 

 

 
Figure 10. Distribution of the low, high and delta frequency range of delphinid 

vocalizations. 
 
Underwater noise by human activities 
A low frequency constant pattern around 300Hz with 5s intervals and artificial 
noise below 1kHz (100-300Hz) with 4s intervals were detected at the stations 
D4-8, D10-18 during the first survey and at stations D 4-6, 12, 17, 22-24 during 
the second survey. Around these stations there was no or few detection of 
cetacean acoustic activity in the recordings. 
 
Discussion 
 
In the Finike Seamounts SEPA, only two species, the striped dolphin and 
Cuvier’s beaked whale, were visually identified. However, four species were 
identified during the surveys when the adjacent water was included; these were 
the sperm whale, bottlenose dolphin, Cuvier’s beaked whale, and striped 
dolphin. During the surveys, cetacean species found in the region were not only 
deep-diving species, such as sperm and beaked whales, but also included small 
dolphins such as the striped and bottlenose dolphins belonging to Delphinidae.   
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It has been reported previously that sperm whales in the Mediterranean prefer 
the water of 1000 m depth (Frantzis et al. 2014). Sperm whales observations, 
therefore, are expected to be in the coastal neighbouring area of the SEPA and 
around the Rhodes Trench, the latter of which is one of the deepest points in the 
Mediterranean and used by deep-diving species. The sightings of sperm whale 
were located in the waters deeper than 500m, between 800 and 2000m. Striped 
dolphins, which were observed in previous studies in the region, were only 
observed in September 2021.  
 
In 2019 and 2020, two sperm whales stranded near the Rhodes Basin and 
Anatolian Canyons (Tonay et al. 2021). Deep-sea upwelling canyon zones that 
provide feeding grounds for whales and dolphins, especially sperm whales 
(Öztürk et al. 2012). Many migratory species use submarine canyons as feeding 
grounds and breeding grounds, including pelagic top predators like swordfish, 
tuna, tuna-like species, sharks, sea turtles, birds, and cetaceans (Simard and 
Würtz 2012). Öztürk (2009) proposed four areas in the eastern Mediterranean 
Sea as High Sea Marine Protected Areas (HSMPAs). One of these is the area 
between Rhodes and Finike, including submarine canyons and the Finike 
(Anaximander) Seamounts, which was our research area. This area was 
designated as a Special Environmental Protection Area (SEPA) in 2013, with 
the decision of the Republic of Türkiye, Council of Ministers. As this study 
shows, the SEPA and its surroundings can be an important cetacean habitat.  
 
Bycatch, ship strikes, plastic pollution and noise pollution from oil and gas 
exploration are all severe threats for the endangered Mediterranean 
subpopulation of sperm whales (Notarbartolo di Sciara et al. 2012; Alexiadou et 
al. 2019). In the major shipping route along the Hellenic Trench, the Ionian Sea, 
which is in the west of our study area, increased mortality rates of the sperm 
whales due to ship strikes have been observed (Frantzis et al. 2019). Besides, 
the Hellenic Trench IMMA which contains a small part of Finike Seamounts 
SEPA and coastal adjacent waters was ranked in the top ten risky IMMAs for 
ship strikes among 114 IMMAs assessed globally (WWF-IUCN-IWC-
OceanMind 2019). Although marine traffic (monthly vessel activity per square 
kilometer) in the Finike Seamounts SEPA is lower than in the coastal region 
(0.3 as opposed to 0.37), ship traffic poses may increase the risk of ship strikes 
as a threat for cetaceans (Awbery et al. 2022). As seen in the acoustic 
observation of this study, seismic surveys which were occurred in Antalya Bay 
(approximately 75nm from the Finike Seamounts SEPA) during the surveys 
(NAVTEX 2021), oil exploration and deep-sea drilling in the region are known 
to have negative effects on the presence of cetacean species. Public entities and 
private companies willing to conduct research on this subject should have a 
serious environmental impact assessment elaborated, take expert observers on 
their ships, and ACCOBAMS man-made noise proposal (ACCOBAMS 2019) 
must be followed. It is also recommended that military exercises to be held in 
the region should be kept as short as possible (to mitigate noise of military 
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sonars) and planned in a way that will not harm the cetacean species. 
Consideration of this SEPA as one of ACCOBAMS CCHs (Critical Cetacean 
Habitats) (ACCOBAMS 2010) may help increase the awareness of public and 
private sectors after necessary assessment is made. 
 
Although this study gives an idea about the presence of cetacean in the region, 
more intensive acoustical and visual observations carried out seasonally are 
essential to estimate their density and abundances. In addition, these species can 
migrate over a long distance. Thus their detections in our survey can be sporadic 
ones. It is, however, clear that the Finike Seamounts and adjacent coastal area is 
an important habitat for cetaceans. Cetacean species must be taken into account 
in the management of this SEPA, as they are important of component of the 
biodiversity of the area. 
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2021 yılı deniz sörveylerinde Finike Sualtı Dağları ve 
komşu denizlerindeki Setase gözlemleri  
 
Öz 
 
Finike Deniz Dağları (Anaximander), 2013 yılında Türkiye Cumhuriyeti tarafından 
"Finike Denizaltı Dağları Özel Çevre Koruma Bölgesi (ÖÇKB)" ilan edilmiştir. Bölgede 
yaşayan setaselerin mevcudiyetini belirlemek için 2021 yılının ilkbahar ve sonbahar 
mevsimlerinde gerçekleştirilen iki gemi seferinde, standart doğrusal kesit yöntemi ile 
gözlem çalışmaları ve 21 istasyonda pasif akustik dinlemeler yapılmıştır. Toplamda 1621 
deniz mili seyir gerçekleştirilmiştir. Çalışmada kaşalot balinaları görsel ve akustik olarak 
kaydedilmiştir. Derin dalış yapan bir diğer tür olan gagalı balina bir kez gözlenmiştir. 
Bunun yanında çizgili yunus (iki grup) ve afalina (7 grup) gibi Delfinidae familyasına ait 
türler de gözlenmiş ve 8 istasyonda akustik olarak kaydedilmiştir. Çalışma bir yıl içinde 
sadece iki mevsimde yapılmış olmasına karşın, deniz memelilerinin çalışma bölgesinde 
dağılım gösterdikleri gösterilmiştir. Finike Denizaltı Dağları ÖÇKB’nin yönetiminde, 
bölgedeki setase türlerinin mevcudiyeti dikkate alınmalıdır.  
 
Anahtar kelimeler: Doğu Akdeniz, SEPA, yunus, balina, Anaximander  
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