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Summary
Through the scientific research program "Adriatic Dolphin Project", in 2020, the Blue World
Institute continued to implement monitoring and research activities of large marine
vertebrates in the Adriatic Sea, to work on projects in cooperation with other scientific and
research organizations, as well as a regular student internship and eco-volunteering program.
This annual report provides an overview of the activities carried out during 2020, preliminary
results as well as conclusions and guidelines for further work.

Cite as:
Pleslić G, Vučur Blazinić T, Radulović M, Cukrov Car M, Hofs J, Miočić-Stošić J, Ujčić K, RakoGospić N. 2021. Adriatic Dolphin Project – Annual Report 2020. Blue World Institute, Veli
Lošinj, Croatia.
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Common bottlenose dolphin
Introduction
The common bottlenose dolphin (Tursiops truncatus) is protected under the Nature Protection
Act (NN 162/03) and is included in Annexes II and IV of the Directive of the EU Habitats. The
species is listed as "endangered" (EN) in Croatia (Holcer 2006). Research on common
bottlenose dolphins in the Cres-Lošinj area, based on photo-identification methods, began in
1987 and has been carried out continuously since then. Over time, the study area has
expanded to include the waters of Northern Dalmatia since 2013, and since the area of Istrian
peninsula since 2014. The Blue World Institute has also been conducting aerial surveys for
the entire Adriatic since 2010.
Over the years, the photo-identification based research program accumulated over 118,000
km travelled surveying the study areas, over 2,500 observations have been recorded, and
more than 2,200 individuals have been identified. Based on these studies, the basic
demographic parameters for local populations in the Kvarner and northern Dalmatia areas,
the spatial and social structure of bottlenose dolphin in the entire study area and the effects
of fisheries, maritime transport and underwater noise on the occurrence, distribution,
behaviour and social structure of bottlenose in the Kvarner area have been identified.
In the Kvarner area, the number of bottlenose dolphins is estimated at about 200 individuals
for the period from 2004 to 2011 (Pleslić et al. 2015), while for the area of northern Dalmatia,
the estimated number of bottlenose dolphins is about 120 individuals for the period from
2013 to 2017. (Pleslić et al. 2021). Habitats of local bottlenose dolphin populations in the
Kvarner area and northern Dalmatia have been identified, as well as a relatively low degree
of interaction between these two local populations (Pleslić et al. 2019). In the Kvarnerić area,
long-term attachment to the local population habitat was determined, as well as differences
in the size of the habitat of individuals depending on sex, reproductive status and season or
time variations of maritime traffic (Rako-Gospić et al. 2017). In the same area, differences in
the spatial occurrence of bottlenose dolphins depending on the intensity of underwater noise
were determined. Thus, it was found that during the summer, when the number of vessels
in the area increases by approximately 400%, bottlenose dolphins avoid areas with increased
ship traffic and higher levels of underwater noise (Rako et al. 2013). The influence of the
presence of the vessel on the behaviour of the bottlenose dolphin was also determined. When
the number of nearby vessels exceeds the tolerance threshold, bottlenose dolphins reduce
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energy-favorable activities (prey hunting, resting) and increase energy-unfavorable activities
(long dives and fast swimming to avoid threats) (Nimak 2007).
Aerial surveys over the entire Adriatic, using the method of "distance sampling" on parallel
transects, were conducted in 2010, 2013 and 2019. Based on the data analyzed so far, it is
estimated that around 5700 individuals of the bottlenose dolphins (CI=4300-7600) live in the
entire Adriatic (Fortuna et al. 2018). It was found that the northern Adriatic is an extremely
important area for bottlenose dolphins with an estimate of about 2600 individuals (CI=22002900), while in the central Adriatic the number is estimated at about 1100 individuals
(CI=800-1500) (Fortuna et al. 2018 ).
Research on bottlenose dolphins continued in 2020. This chapter of the report provides an
overview of the methods used and the basic results of the research in 2020.

Methods
Research Area
The Blue World Institute of Marine Research and Conservation, during 2020, conducted a
survey on bottlenose dolphins in the northern Adriatic, covering the Cres-Lošinj aquatorium
and the Istrian aquatorium (Figure 1). The Istrian waters cover approximately 2000 km2. The
coastal part is characterized by indented rocky coast, numerous islets, bays and beaches with
sandy bottoms, and underwater reefs and caves. The open sea part is characterized by an
average depth of 40 m and a sandy-muddy bottom. The transparency of the sea is about 20
m (Turk 2011), and the temperature varies from 9o C to 25o C, depending on the season
(Kukoleča 2018). Within this area is the Natura 2000 area "Aquatorium of Western Istria"
(HR500032), an area of 763 km2, which is entirely the sea area along the western coast of
Istria, stretching from the town of Vrsar to Cape Sv. Stipan at the foot of Šišan. The research
area of the Cres-Lošinj aquatorium covers approximately 2000 km2 and is characterized by
an average depth of 70 m, sandy-muddy bottoms in open areas and rocky bottoms along the
coast. The water column is oligotrophic with a low level of pollution (Kljaković-Gašpić et al.
2002). This area includes the Natura 2000 area "Cres-Lošinj" (HR3000161) with an area of
525 km2.
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Figure 1. Overview of research areas in 2020. Natura 2000 sites are marked in blue

Research Effort
Field work was carried out using a 5.57 m long rubber boat (Novamarine RH585) powered
by a four-stroke Honda 100 hp outboard engine and an 8.5 m long rubber boat (Tornado
850) powered by a Honda 250 hp outboard engine. The search in the area was performed
during favorable weather conditions (sea condition <4 according to the Beaufort scale, good
visibility). The search directions were selected ad libitum, according to the current weather
conditions, taking care that the entire research area was searched equally during the research
period. During the search, navigation data (vessel location and time), weather conditions and
researcher activity were recorded. A Samsung TabA 10 tablet with NaviLog application and a
Garmin 76Cx handheld GPS device with an accuracy of +/- 5 m were used to record
navigation data. A positive research effort was recorded when all the following conditions
were met: at least two experienced researchers in a standing position continuously inspect
the horizon covering an area of 180 ° in the direction of the vessel, the speed of the vessel
between 12 and 15 knots and good visibility. If any of the above conditions were not met,
the voyage was recorded as "no research effort". Information on the presence of fishing
vessels within the study area and the location of observations of other marine species were
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also recorded. Navigation data were analyzed using the GIS computer package ESRI ArcMap
10.2 and the R software package (R Team 2016).

Observations
A standard, non-invasive photo-identification procedure was used to observe bottlenose
dolphins (Würsig and Jefferson 1990). Observation was defined as continuous monitoring of
the observed dolphin group (Shane 1990, Mann 1999), during which data on the location,
time and behaviour of dolphins, the number of individuals and the age composition of the
group were recorded. A Canon EOS 7D camera with a 70-200 mm lens; f2.8 was used to
photograph dolphin dorsal fins.

Photo-identification
The collected photographic data were sorted by date and time of observation and analyzed
by photo-identification method. All photographs were assigned a quality category (Annex 1,
Table 8), while individuals in the photographs were assigned a degree of dorsal fin marking
(Annex 1, Table 7) and an age category (Annex 1, Table 6). All individuals in the photographs
were compared with the existing reference catalogues of the dorsal fins of the Blue World
Institute and were assigned an identity mark on that basis. The first-observed individuals
were assigned a new identity tag and they were added to the dorsal fin reference catalogue.
The process of photo-identification and attachment of data to photographs were done using
the computer program Adobe Lightroom Classic 9.0.

Relative Observation Rate and Relative Density of Bottlenose Dolphins
The spatial distribution of bottlenose dolphins within the research area is based on data
collected under conditions of positive research effort. Since search directions depend on
weather conditions, the research effort is not evenly distributed in the research area.
Therefore, data on the incidence and size of groups were normalized according to the realized
research effort. The relative observation rate, which is the ratio of the number of observations
and the distance traveled under positive research effort, and the relative density of dolphins,
which is the ratio of the arithmetic mean of the best field estimate of the number of dolphins
in the group and kilometers traveled under positive research effort, were calculated. A
graphical representation of the relative observation rate and relative density of dolphins in
different parts of the study area was made using a polygonal grid of cell size 5x5 km, so that
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for each cell the total number of observations and average dolphin group size were divided
by the total number of kilometers traveled in each cell ( Rako et al. 2013). For the analysis,
the cells within which the minimum research effort was equal to or greater than 7,071 km
(corresponding to a cell diagonal of 5 x 5 km), or greater than the diagonal of the cell
corrected for the ratio of sea to cells in which the land is located, were taken. ESRI ArcMap
10.2 and R 3.3.2 (R Team 2016) computer packages were used for this purpose.

Estimation of Abundance
The abundance of bottlenose dolphins for the areas of the Istrian and the Cres-Lošinj
aquatorium has been estimated. Abundance estimates were made according to the closed
population model, using observation histories of reliably identifiable individuals (PM, FM, and
HM; Annex 1, Table 7). Details of the methodology are available in Pleslić et al. (2015).

Behavioural Monitoring
When approaching the group, the initial behaviour of bottlenose dolphins in the group was
determined, and changes in behaviour were recorded continuously during the observation.
Recorded behavioural categories were defined according to Bearza, Politi, and Sciara (1999)
and Lusseau et al. (2006) (Table 9).

Results
Research Effort
During the field work in 2020, a total distance of 10,038 km was covered, of which 5,786 km
was covered during positive research effort (Figure 2). The density of the research effort on
the grid of 5x5 km is shown in Figure 3. The total duration of field work was 485 hours, of
which 233 hours during positive research effort and 119 hours during dolphin sightings. An
overview of the distances covered and the duration of fieldwork by separate research areas
is given in Table 1.
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Figure 2. A review of the research effort achieved during 2020.

Figure 3. Display of the research effort density on a 5 km long square grid..
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Table 1. An overview of the distances covered and the duration of fieldwork in individual areas of research and in total for
2020.
Lošinj

Istra

TOTAL

Trip – total (km)

4328

5710

10038

Trip – research effort (km)

2693

3093

5786

Time – total (hours)

245

240

485

Time – research effort (hours)

113

120

233

51

68

119

Time – sightings (hours)

Sightings
During 2020, 154 sightings of bottlenose dolphins were recorded, of which 75 sightings in
the area of Istria and 79 sightings in the Cres-Lošinj aquatorium (Figure 4). The average
group size of 6 individuals was determined (SE = 0.56), while the size range of the observed
groups was from 1 to 50 individuals (Figure 5, Table 3). The average relative observation
rate is 0.030 (SE = 0.004) observations/km of research effort, and the average relative
density is 0.159 (SE = 0.028) individuals/km of research effort (Table 2). Spatial distributions
of relative observation rates and relative densities expressed on the grid of 5x5 dimensions
are given in Figure 6 and Figure 7.

Table 2. Overview of relative observation rates and relative densities for individual research areas and for 2020 in total.
Average relative

Standard error

observation rate

Average relative

Standard error

density

Istra

0,038

0,006

0,206

0,048

Lošinj

0,023

0,003

0,118

0,033

Total

0,030

0,003

0,159

0,029
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Figure 4. Locations of bottlenose dolphin sightings during 2020.

Table 3. Overview of the smallest, largest and average size of bottlenose dolphin groups, for individual research areas and
for 2020 in total.
Group size

Lošinj

Istra

Entire research area

Min

1

1

1

Max

50

30

50

5

7

6

0,85

0,74

0,57

Average
SE
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Figure 5. Overview of sightings locations and sizes of bottlenose dolphin groups during 2020.
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Figure 6. Relative rates of bottlenose dolphin sightings on a polygon grid with a cell size 5x5 km.

Figure 7. The relative densities of bottlenose dolphins on a polygon grid with a cell size 5x5 km.
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Photo-identification
A total of 890 individuals were identified, of which 322 were previously recorded in the Blue
World Institute´s refrence catalogue, while 568 were newly discovered individuals. In the
aquatorium of Istria, 512 individuals have been identified, of which 66 were already known
and are included in the Blue World Institute´s catalogue, and 446 individuals were recorded
for the first time. A total of 396 individuals were observed in the Cres-Lošinj aquatorium, of
which 272 were previously known, and 124 were newly discovered individuals. The shares of
age categories for the Istrian and Cres-Lošinj aquatorium and the total are shown in Figure
8.

Figure 8. Representation of age categories among identified individuals of the bottlenose dolphins in the areas of Istria and
Cres-Lošinj aquatorium and in total.

Abundance estimation
The estimated number for the area of the Cres-Lošinj aquatorium in 2020 is 470 individuals,
with a 95% reliability interval from 395 to 585 and a standard error of 63.
The estimated number for the area of the Istrian aquatorium in 2020 is 898 individuals, with
a 95% reliability interval from 757 to 1107 and a standard error of 97.

Behaviour
A total of 6 different categories of initial behaviour were recorded: DT, D, T, ATF, S, PTF,
while for 33 observations it was not possible to determine the initial behavior (N/A). The
observation locations with the indicated categories of initial behavior are shown in Figure 9.
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Figure 9. Observation locations and categories of initial bottlenose dolphin behaviours in 2020.

The most common categories of initial behavior were dive-travel (DT), active trawler folowing
(ATF), and dive (D). An overview of the frequency of all categories of initial behavior is given
in Figure 10.

Figure 10. Frequency of initial behaviour categories for the entire research area in 2020.
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The most common temporal behaviour category is dive-travel (DT), while other categories
are more than twice less represented. The temporal representation of behavioural categories
for the entire research area is shown in Figure 11.

Figure 11. Temporal representation of behavioral categories during bottlenose dolphin sightings throughout the entire
study area in 2020.

In the Istrian aquatorium, the most common temporal behaviour categories are dive-travel
(DT), dive (D) and active trawler following (ATF), while other categories are significantly less
represented (Figure 12 and Figure 13).
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Figure 12. Temporal representation of behavioural categories during the sightings of bottlenose dolphins in the waters of
Istria in 2020.

In the Cres-Lošinj waters, the most common temporal behaviour category is dive-travel (DT),
while other categories of behavior are significantly less represented in time (Figure 13 and
Figure 12).

Figure 13. Temporal representation of behavioural categories during the sightings of bottlenose dolphins in the Cres-Lošinj
waters in 2020.

Strandings
During 2020, two reports were received of the discovery of dead bottlenose dolphins.
One dead individual was found on August 1, 2020., near the Bocca Falsa in Mali Lošinj. There
were no visible injuries on the body. It was determined that it was a female, and based on
the dorsal fin, it was determined that the individual was recorded in the Blue World Institute´s
reference catalogue for the area of the Cres-Lošinj waters.
A report of another dead individual found near the island of Unije was received on August 2,
2020, but it was not possible to go out to the field to do an examination. Based on the
received photos, it was determined that there were no visible external injuries on the animal's
body. The identity of the animal could not be determined.
Authorities were informed of all standings.
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Conclusions
During 2020, the research of bottlenose dolphins continued in the Cres-Lošinj waters, and in
the waters of Istria, with the expansion of the research area to the open sea west of Rovinj.
568 newly identified individuals were added to the existing reference catalogue of dorsal fins,
which is mainly the result of the expansion of the research area to the west of Istria. Based
on preliminary analyzes, the average group size, relative observation rate and relative density
of individuals are higher in Istria waters compared to Cres-Lošinj waters, where the average
group size, relative observation rate and relative density of individuals did not deviate
significantly from those calculated in previous years. Also, in the waters of Istria, a higher
number of individuals has been estimated. These results are in line with the results of
previous aerial surveys (Fortuna et al. 2018) which indicate a higher number of bottlenose
dolphins in the open parts of the northern Adriatic sea compared to coastal areas.
In terms of behavior, in both areas the dominant categories are related to the search for and
hunting of prey (dive, dive-travel and active trawler following), while other categories are
less represented, both in frequency and duration. These results are consistent with previous
research on the behavior of bottlenose dolphins.
The results achieved during 2020 enable the determination of the direction of further research
with the aim of better knowledge of the ecology of bottlenose dolphins in the northern
Adriatic. Given the fact that all the parameters calculated so far are higher for Istrian waters,
it is necessary to continue systematic field work in this area for a detailed determination of
the population parameters, spatial and social structure and the level of connection of the local
population in Istria with those in other parts of the Adriatic. Given that the research areas of
the Blue World Institute include two Natura 2000 sites intended for the conservation of local
populations of bottlenose dolphins, the results of research work in 2020 will contribute to
creating a scientific basis for designing protection measures.

Fin whale
Introduction
The fin whale (Balaenoptera physalus) lives permanently in the Mediterranean Sea, while its
presence in the Adriatic sea was recorded mainly on the basis of the findings of dead and
stranded individuals in the northern and central part (Lipej et al. 2004). Research in recent
years indicates a regular, but seasonal presence of this species mainly in the southern and
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central Adriatic, depending on the movements of krill biomass which is the main food source
for this species (Holcer et al. 2014). The occurrence of this species in the Adriatic is poorly
known, and estimates of abundance do not exist.
During the spring of 2020, several reports of fin whale sightings in the area of central and
northern Dalmatia were received. By analyzing the photos and video material from the
mentioned reports, it was determined that there are at least two adult individuals. During
August, the Blue World Institute received several reports of sightings of a fin whale in the
southern part of the Velebit Channel, as a result of which research teams went out into the
field and confirmed the presence of two adults.

Methods
In order to facilitate the search for fin whales, the public was invited through the media and
social networks to report their observations. The research teams of the Blue World Institute
used vessels to visually search the area of the Velebit Channel according to the latest reports
of observations. When the individuals were found, locations and times were recorded, a
photo-identification protocol was performed, a biopsy sample was collected, the behavior and
duration of the interval between dives were monitored, and the vocalisations of the individuals
were recorded with a hydrophone.

Results
Based on the reports from citizens, one individual of the fin whale was found on August 18,
2020., near Starigrad. The size of the individual was estimated at 15 to 18 meters.
Photographs of sufficient quality for photo-identification were collected. Based on the external
appearance, behaviour, and duration of the dive, it was estimated that the individual was in
good physical condition. Due to the worsening of the weather conditions, it was not possible
to closely monitor the behaviour nor collect a biopsy sample.
One sighting of a fin whale was recorded on September 5, 2020., at the northwestern
entrance to Masleničko ždrilo. The size of this individual is estimated at 15 to 18 meters.
During this observation, photographs of sufficient quality for photo-identification were
collected. The same individual was observed the day after, on September 6, 2020, at the
same location. During this observation, in addition to photographs, the vocalisation of the
individual was recorded and a biopsy sample was taken. During several hours of the
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observation, the individual remained in the same location, within a circle of approximately
500 meters. Based on the photographs collected in the two mentioned observations, it was
determined that it is not the same individual observed on August 18, 2020.
The last observation was recorded on October 3, 2020., in the Karin Sea. In this case, the
same individual was observed as in observations from September 5 and 6, 2020.
By analyzing the time and locations of observations reported by the public and those collected
by researchers from the Blue World Institute, it is possible to conclude that in the Velebit
Channel and Kvarner during August and September of 2020 were present at least three
individuals of the fin whale.

Conclusions
For the first time, the occurrence and longer retention of several individuals of the fin whale
in the Velebit Channel has been documented. Based on the collected photo-identification
data, the observed individuals will be compared with the available reference catalogues from
the Mediterranean Sea in order to determine the population affiliation. Furthermore, in order
to possibly determine the factors that lead to the appearance and retention of fin whales in
narrow coastal channels, an analysis of environmental factors related to the locations and
times of observations will be conducted. Additionally, the described cases show the efficiency
of public involvement in the system of reporting observations, the so-called "citizen science",
which contributes to the understanding of the biology and ecology of rare and protected
marine species.

Sea turtles
Introduction
The loggerhead turtle (Caretta caretta) is an endangered, but also the most common species
of sea turtle in the Mediterranean. It is listed as a priority species in Annexes II and IV of the
Directive of the Habitats. Based on data collected by aerial survey, the Adriatic Sea has been
identified as an important habitat for juvenile and adult individuals of this species that nest
on the beaches of Greece, Cyprus and Turkey. It is estimated that about 27,000 (CI = 2400031000) individuals inhabit the Adriatic, with an emphasis on the northern Adriatic as a key
neritic area for this species with an estimated abundance of about 18,200 individuals (CI =
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17700-20000) (Fortuna et al. 2018). The main threats to their survival are interaction with
fishing gear, collisions with vessels and pollution (Lazar and Gračan 2011, Lazar et al. 2011).

Methods
During the search in the research area, the locations of sea turtles observations were
recorded. The collected data were analyzed using ESRI ArcMap 10.2 and R 3.3.2 (R Team
2016) computer packages. The relative rate of observation was calculated, which is the ratio
of the number of observations and the distance traveled under conditions of positive research
effort. A graphical representation of the relative rate of observations in different parts of the
study area was made using a polygonal grid of cell size 5x5 km, in such a way that for each
cell the total number of observations was divided by the number of kilometers traveled during
the research effort (Rako et al. 2013). For the analysis were taken the cells within which the
minimum research effort was equal to or greater than 7,071 km (corresponding to a cell
diagonal of 5 x 5 km), or greater than the diagonal of the cell corrected for the ratio of sea
to cells in which the land is also located.

Results
During the research, a total number of 53 observations of the loggerhead turtles (Caretta
caretta) were recorded, of which 32 observations were recorded in the waters of the western
coast of Istria. Relative observation rates are given in Table 4. A map with observation
locations is shown in Figure 14.

Table 4. Relative observation rates of loggerhead turtles by individual research areas and in total for 2020.
Average relative

Standard error

observation rate
Istra

0,0157

0,0047

Lošinj

0,0115

0,0040

Total

0,0135

0,0031
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Figure 14. Observation locations of the loggerhead turtle in 2020.

Conclusions
During 2020, 60% of loggerhead turtles were recorded in the waters of western Istria, 32%
west of the island of Lošinj and 7% in the eastern part of the Cres-Lošinj waters. This spatial
distribution of observations indicates the importance of the open part of the northern Adriatic
waters and is in line with current knowledge.

Other research, collaborations and projects
Project „Soundscape“
The Soundscape project, implemented under the European Union CBC Programme Interreg
Italy-Croatia, aims to develop cross-border institutional and scientific cooperation to
complement existing knowledge on underwater noise and human activities that significantly
contribute to it, with the ultimate goal of protection of the sensitive marine species through
sustainable use of marine and coastal ecosystems. The project started in January 2019, and
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activities continued to be implemented throughout 2020. As part of the project, a device for
underwater noise recording was procured (Figure 15) and a training program for the
application of these devices was implemented. The Blue World Institute has installed two
devices in the area of the Cres-Lošinj waters, which have been continuously recording
underwater noise levels ever since. Based on the collected data through the application of
advanced sound propagation modeling until July 2021, information on the spatial distribution
of noise in the sea and changes in sound levels caused by human activities taking place in
the wider northern Adriatic will be obtained.

Figure 15 Schematic representation of the underwater noise recording system. The system consists of weights, recorders,
floats and a marking buoy.

In order to develop mathematical models of sound propagation in the underwater of the CresLošinj archipelago, noise levels of different types of vessels in controlled conditions without
the presence of other vessels were measured in October 2020. The noise level obtained from
each individual vessel will be used as a reference for that type of vessel in sound propagation
modeling.
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Figure 16 Schematic representation of experimental measurement of underwater noise of different types of vessels. Relative
distances of two transects in relation to the location of the underwater noise recorder are shown.

During 2020, as part of the "Soundscape" project, data on observations of bottlenose dolphins
and sea turtles in the Cres-Lošinj waters were collected, and data on the intensity of maritime
traffic using theodolites were recorded. Recording of vessel locations using theodolite was
performed during favorable weather conditions with two fixed points on the island of Lošinj
on the hill of Sv. Ivan (Figure 17).

Figure 17 Measurement of vessel locations using theodolite.

The "Soundscape" project will continue in 2021, when the first results will be available.
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Project „LIFE Euroturtles“
The aim of the LIFE Euroturtles project is to improve the protection and conservation status
of the populations of the loggerhead turtle (Caretta caretta) and the green turtle (Chelonia
mydas) in the European Union. During 2020, an aerial survey was conducted within this
project to determine the abundance and distribution of sea turtles in the northern Adriatic.
Observations of bottlenose dolphins and other species were also recorded during this
research. In addition, activities with the aim of reducing the fishing impact on the mortality
of captured sea turtles were carried out.
In the period from January 7, 2020, to February 23, 2020, a total of 11 flights were operated
using the Partenavia P.68 aircraft. Research effort was performed at a speed of 180 km / h
and an altitude of 180 m, according to predetermined parallel transects at intervals of 12 km.
The total distance covered under favorable research conditions (sea condition ≤3) was 2846
km (Figure 18). 419 sightings of loggerhead turtles and 47 sightings of bottlenose dolphins
were recorded (Figure 19).

Figure 18. A review of the research effort achieved during aerial survey in 2020.
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Figure 19Locations of sightings of loggerhead turtles and bottlenose dolphins recorded during aerial survey in 2020.

In cooperation with fishermen in Istria, the testing of the effectiveness of illuminated signs
on reducing by-catch of sea turtles by equipping nets with green light-emitting diodes (LEDs)
continued. Data on sea turtles caught were collected, showed as the number of turtles caught
per unit effort (CPUEN). As in the previous two years, the survey was conducted during
regular fishing activities, in the period from June to August 2020. Catch data using 127 pairs
of trammel nets (control and illuminated nets) show that a total of 29 loggerhead turtles were
caught - 7 in illuminated and 22 in control nets (Table 5). Although in previous years the low
number of turtles caught did not allow conclusions to be drawn, based on data collected
during 2020, the number of sea turtles caught in illuminated nets was 33.6% lower compared
to control nets.
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Table 5. Descriptive statistics of fishing effort and number of loggerhead turtles caught for control and treated sample.
Gear type

Net type

Number of

Total

Number of

Mean

Standard

%

net pairs

fishing

turtles

CPUEN

error

difference

effort

caught

control vs.
illuminated

Trammel
net

Control

127

982.62

22

0.023

0.006

Trammel

Illuminated

127

241.47

7

0.015

0.006

-33.6%

net

In addition to continuing to collect information on sea turtle sightings in wilderness and bycatch in fishing gear via the eTurtle mobile and web application, tagging of the loggerhead
turtles with newly-developed GSM-GPS transmitters that use the Snapshot GPS system to
obtain location data has begun (Figure 20). During the winter of 2020, five individuals of
loggerhead turtles, which were accidentally caught by trawl nets, were tagged and returned
to the sea with GSM-GPS transmitters. Spatial data are crucial for the effective conservation
management of sea turtle populations and the identification of important habitat areas. The
analysis of the telemetry data obtained, the areas of greater presence of sea turtles will be
identified in order to establish the first NATURA 2000 area for loggerhead turtles in Croatia.
This will undoubtedly contribute to improving the protection status of this species.

Figure 20. Loggerhead turtle tagged with GSM-GPS transmitter
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In 2020, as part of the "LIFE Euroturtles" project, the work on other planned activities, that
include communication with fishermen and education on the proper handling of accidentally
caught sea turtles, continued. The results of the project were presented to the public at the
Open Day for fishermen and divers held in September 2020, during which the final phase of
questionnaires on the attitudes of fishermen was conducted.
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Internship program
In 2020, 5 students from Canada (University of Northern British Columbia), Ireland (GMIT
Institute of Technology), Germany (University of Hamburg), Portugal (University of Lisbon)
and Croatia (University of Pula) participated in the Blue World Institute internship program.
The duration of the internship ranged from 1 to 6 months, depending on the needs of the
Blue World Institute, but also on the needs of the students to meet the requirements of the
Universities. During the internship, all students were demonstrated on marine mammal
research methods, data collection and analysis, and ways of presenting and communicating
results to target groups.
As part of the internship program, a master's thesis has been prepared, the defense of which
is expected at the University of Hamburg (Germany) during 2021.

Eco-volunteering program
As part of the eco-volunteering program during 2020, a total of 6 volunteers participated in
the Blue World Institute research activities (3 from Germany, 2 from Croatia and 1 from
Cyprus). All volunteers were introduced to the work of the Blue World Institute and the basics
of scientific research methods. Volunteers participated in the implementation of activities
related to regular field work and data analysis, as well as in the activities of the projects
"Soundscape" and "LIFE Euroturtles".

Participation in conferences, workshops
During 2020, due to epidemiological situation, there was no participation in conferences and
workshops.
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Publications
The following is a list of publications published or accepted for publication during 2020:

Miočić-Stošić, J., Holcer, D., Đurović, M., Pleslić, G., Ikica, Z., & Vuković, V. (2020). PhotoIdentification of Common Bottlenose Dolphins (Tursiops truncatus) in Montenegrin Waters.
In:

The

Handbook

of

Environmental

Chemistry.

Springer,

Berlin,

Heidelberg.

https://doi.org/10.1007/698_2020_686
Miočić-Stošić, J., Pleslić, G., & Holcer, D. (2020). Sea Lamprey (Petromyzon marinus)
Attachment

to

the

Common

Bottlenose

Dolphin

(Tursiops

truncatus). Aquatic

Mammals, 46(2), 152-166.
Pleslić, G., Rako‐Gospić, N., & Holcer, D. (2021). Bottlenose dolphins (Tursiops truncatus) in
North Dalmatia, Croatia: Occurrence and demographic parameters. Marine Mammal
Science, 37(1), 142-161.
Rako-Gospić, N., La Manna, G., Picciulin, M., & Ceccherelli, G. (2021). Influence of foraging
context

on

the

whistle

structure

of

the

common

bottlenose

dolphin. Behavioural

Processes, 182, 104281.
Širović A., Holcer D. (2020). Ambient Noise from Seismic Surveys in the Southern Adriatic
Sea. In The Handbook of Environmental Chemistry. Springer, Berlin, Heidelberg.
https://doi.org/10.1007/698_2020_710
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Financing and research permits
The activities of the Adriatic Dolphin Project during 2020 are financed by:
PI (Public Institution) Kamenjak based on the Contract for the implementation of the project
"Determining the abundance and range of bottlenose dolphins (Tursiops truncatus) in the
NATURA 2000 area - Western Istria" (CLASS: 351-01/20-01/06, REGISTRATION NUMBER:
2168/02-53/02-20-3) within which data in the period from March to October 2020 in the
NATURA 2000 area (HR500032) were collected. Marko Radulović, Marinela Cukrov Car, Duje
Bogović, Tihana Vučur Blazinić, Grgur Pleslić and Jeroen Hofs participated in the
implementation of the research and data analysis.
National Foundation based on the Agreement on Financing Institutional Support (CLASS:
421-02/19-2-6/1/19-14-1, REGISTRATION NUMBER: 07578-20-01), for the costs of
performing basic activities, salaries, equipment, education and training throughout 2020.
Interreg V-A Italy-Croatia “SOUNDSCAPE“ project (priority axis 3) (ID: 10043643) Soundscapes in the North Adriatic Sea and their Impact on Marine Biological Resources”,
within which data on the distribution of bottlenose dolphins, underwater noise and maritime
traffic in Cres-Lošinj waters were collected during 2020. Participants in the research and data
analysis were: Nikolina Rako Gospić, Raffaela Falkner, Maša Frleta-Valić, Marko Radulović,
Marinela Cukrov Car, Viliam Antoninić and Grgur Pleslić.
The research was conducted with the permission of the Ministry of Environmental Protection
and Energy of the Republic of Croatia (Class: UP/I-612-07/18-48/152, Reg. No. 517-05-11-18-9).
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Research participants
Dr.sc. Nikolina Rako Gospić – research leader, field work, data analysis, conceptualization and
writing of papers and reports, WP4 SOUNDSCAPE project leader
Grgur Pleslić, mag. educ. biol. et chem.- research leader, field work, data analysis,
conceptualization and writing of papers and reports
Mr.sc. Raffaela Falkner – field work, data analysis, writing papers and reports, leader of the
work package 4 of the "Soundscape" project
Mr.sc Marko Radulović – field work, data analysis, report writing
Tihana Vučur Blazinić, mag oecol. et prot.nat. – field work, data analysis, report writing,
internship and eco-volunteering program coordinator
Marinela Cukrov Car, mag. educ. biol. et chem. – field work, data analysis, report writing
Mr.sc. Jeroen Hofs – field work, data analysis
Maša Frleta-Valić, mag oecol. et prot.nat – field work, data analysis, conceptualization and
writing of papers and reports
Jure Miočić Stošić, mag oecol. et prot.nat - field work, data analysis, conceptualization and
writing of papers and reports
Korina Ujčić - field work, data analysis
Viliam Antoninić – field work, data analysis
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Annexes
Annex 1

Table 6. Age class categories for bottlenose dolphins
Age class categories

Abbreviation

Definition

Adult

A

Independent individual of 2,5-3 m body length.

Juvenile

J

Calf

C

Newborn

N

2/3 the length of an adult; always in the same group as
its mother but not necessarily always swimming together
½ the length of an adult; most of the time swimming
close to its mother; light colors than others
1/3 the length of an adult; uncoordinatedly swimming
always beside its mother; visible fetal stripes

Table 7. Classes of markings on the bottlenose dolphins dorsal fins.
Marking class

Abbreviation

Description

Unmarked

UM

The fin bears no marks at all

Poorly marked

PM

One or few small nicks on the trailing edge present

Fairly marked

FM

Highly marked

HM

Several nicks and notches on dorsal fins, of which at least one is
middle-sized; bears one mark of characteristic shape
Dorsal fin bears many natural markings that together give a distinctly
recognizable shape

Table 8. Guidelines for determining the quality of photographs.
Photo Quality

Whole dorsal fin

Dorsal fin in

Dorsal fin in a

Dorsal fin

Dorsal fin in a

Class

is visible

focus

position of 90

relatively close

good light

degrees
Poor (PQ)

+

+

+

-

-

Fair (FQ)

+

+

+

+

-

High (HQ)

+

+

+

+

+

33

Adriatic Dolphin Project – Annual Report 2020
Table 9 Behaviour categories

Behaviour

Definition

Dive (D)

Pattern characterized by cycles of single long dives (>1 min) spaced by clusters
of a relative regular number of ventilations; group stays within the same area

Dive-Travel (DT)

Single long dives (>1 min) accompanied by a
pattern of clustered ventilations; groups move in a certain direction

Travel (T)

Individuals resurface in irregular and short intervals (<1 min); Consistent
directional movement of dolphins

Social travel (ST)

Individuals resurface in irregular and short intervals (<1 min); Moving steadily
in one direction, while socializing intermittently

Socialise (S)

Display of surface behaviour (jumps, leaps, rolling, tail slaps, etc.).; group stays
within the same area

Surface feeding (SF)

Feeding activities performed near the water surface; fish jumps from the
water; individuals jump for fish

Milling (M)

Individuals move slowly below the surface with occasional surfaces; group
stays within the same area

Active trawler follow (ATF)

Following wake of operating trawler, at about 100 – 300 m stern; Regular single
long dives for several minutes (>2 min) are followed after several short-interval
surfaces

Passive trawler follow (PTF)

Following wake of operating trawler, at about 100 – 300 m stern; Individuals
resurface in irregular and short intervals (<1 min)

Mixed behaviour ( (MIX)

Different behaviours performed inconsistently by different individuals or
subgroups.

Not available (N/A)

Not possible to determine the group behaviour
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