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SUMMARY

Skadar frog (= Albanian water frog) (Pelophylax
shqipericus) is an endangered (according to the
International Union for Conservation of Nature
- IUCN) endemic Balkan species of green frogs,
inhabiting wetland habitats of lowland areas
located in southeastern Montenegro and northern
and central areas of the Albanian coast. Skadar frog
is recognised as one of the key species of unique
biodiversity of KBA Bojana/Buna Delta.
12
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Summary
The Bojana/Buna River Delta is located on the
territory of Ulcinj municipality on the southeasternmost part of Montenegro. This area
is characterised by a very diverse complex of
unique and endangered natural and cultural
landscapes, habitats and species. It is among
very important natural or semi-natural wetland
areas of Eastern Mediterranean and is thus
recognised as one of the Key Biodiversity
Areas. KBA Bojana/Buna Delta includes
number of internationally recognised areas that
are of key importance for nature protection and
conservation (IBA, Emerald habitats) among
which are Šasko jezero (Šasko Lake), Ulcinjska
Solana (Ulcinj Salina), Ulcinjska Velika plaža
(Ulcinj Long Beach) and Ada Bojana. Aquatic
habitats of Bojana/Buna Delta are not only
important for biodiversity but they also provide
a variety of ecosystem services such as food
and water supply and protection of settlements
from noise, from floods and sudden climate
changes. They also enable various possibilities
for tourism and recreation development.

that negatively influence wetland habitats
and biodiversity of Bojana/Buna Delta are
inadequate solid waste and waste water
managment, spreading of agricultural land at
the expense of wetlands and expansions of
touristic infrastructure.
Skadar frog (= Albanian water frog) (Pelophylax
shqipericus) is endangered ( according to the
International Union for Conservation of Nature
- IUCN ) Balkan endemic species of green
frogs inhabiting lowland wetland habitats of
southeastern Montenegro and north and central
Albanian coastal area. Skadar frog has been
recognised as one of the key species of unique
biodiversity of Key Biodiversity Area (KBA)
Bojana/Buna Delta. However, aquatic species
such as green frogs, whose population statuses
are considered to be good indicators of wetland
habitats quality, are highly endangered in this
area, primarily due to destruction, alteration,
fragmentation and habitat pollution. Therefore,
monitoring the condition of the Skadar frog
populations in the area of the Bojana/Buna
Delta would provide significant information
on the quality of wetlands and contribute to
the definition of protection measures for this
species. Endangerment of the Skadar frog
in Montenegro is caused not only by a great
anthropogenic influence on their habitats or
by considerable presence of chytridiomycosis
(a fungal disease) that is considered to be one
of the leading causes of dramatic amphibian
population declines in the world, but also by the
fact that the green frogs were exposed to multidecade collecting for commercial purposes as

Bojana/Buna Delta area is exposed to a great
deal of anthropologic influence which causes
biodiversity loss – destruction of habitats and
declining numbers of species. This is chiefly
caused by a low public awareness about
the importance of conservation of natural
treasures as well as insufficient integration of
environmental protection goals in the urban
planning politics and economic development,
in context of applying integral management
instruments to coastal areas. It has been
estimated that some of the main factors
13
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well. Furthermore, Skadar frog as well as other
amphibians are generally endangered by the
introduction of alien species, climate change,
disturbance, negative public attitudes and
prejudices about these animal groups.

undertaken within the above mentioned
project. Based on all of this, the measures for
the protection and conservation of the Skadar
frog and its habitats in this area have been
proposed.

Since KBA Bojana/Buna Delta is a home to
considerable percentage of global Skadar
frog populations that are threatened with
extinction, preservation of this species in realms
of KBA contributes to global preservation
of biodiversity on genetic and species level.
Montenegrin Ecologists Society (MES) partnered
with Monitoring group Ulcinj (MogUl ) and
Environment Programme ( EnvPro) initiated
a project „Inclusion of the local community
in protecting and improving the habitat of the
endangered Skadar frog (Pelophylax shqipericus)
in the Bojana/Buna Delta” (2019 / 2020)
supported by the Critical Ecosystem Partnership
Fund (CEPF). Base goals of this project are to
(I) include members of the local community in
the program of condition monitoring of Skadar
frog population in the area of Bojana/Buna Delta
and to enable intercession in application of
sound agricultural practices in order to provide
an active contribution to protection of species
and conservation of unique biological diversity
of Bojana/Buna Delta area; (II) introduce
amphibians and their significance in maintaining
healthy environment and aquatic ecosystems
to the local community using educational and
promotional campaigns ( iii ) contribute to better
management of Montenegrin costal areas by
integrating project results (Project study) in
spatial planning and management documents at
local and national levels.

During the field research in KBA Bojana/Buna
Delta in 2019 the Skadar frog was detected in
aquatic habitats of Long Beach hinterland, Ada
Bojana, Knete swamps, Šasko Lake, Sukobinsko
field, in five types of habitats of importance for
European Union as well as two types of other
habitats by using the visual transect survey
method. It is most frequently detected in white
willow and silver poplar forests, aquatic slacks
between dunes, as well as naturally occurring
eutrophic waters with Magnopotamion and
Hydrocharition vegetation. It often populates
reed beds and stands of other congener
macrophytes, while it seldomly inhabits
Mediterranean tall grasslands, Mediterranean
river coasts, river and marsh thickets and
degraded area zones. New findings make up
93% of total numbers of collected data on
Skadar frog in Bojana/Buna Delta area.

This study represents acumulated knowledge
on various aspects of ecology, threatening
factors, national legislation and project planning
documents concerning the Skadar frog and its
habitats in KBA Bojana/Buna Delta, and it also
presents the results of research and activities
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It has been established that this species is
exposed to one or more threats on almost
half of the locations (44%) where the presence
of the Skadar frog was confirmed. Different
types of habitat backfilling either with solid
communal waste, construction waste or
removed soil and flattening are prevalent
(72%). Disturbance, pollution of habitats with
municipal wastewaters, farm runoffs and
urbanisation are present in a lesser percentage.
Skadar frog was not found in Ulcinj Salina and
urban parts of inspected areas.
Analysing Project Planning documents for
Ulcinj municipality, which refer to Skadar frog
habitats, a number of contradictions were
found. The plans have determined protection of
valuable natural and agricultural goods while at
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that enabling some sort of financial support
to owners of land on or near wetlands would
influence their more efficient protection in this
economically underdeveloped municipality of
Montenegrin costal region.

the same time developing tourism offerings on
most attractive natural sites. What’s more, the
waste management plans are present but are
not being implemented.
Furthermore, it has been confirmed that in most
cases , laws and regulations on protection and
exploitation of green frogs in Montenegro are
outdated, inaccurate and unadjusted which
leads to confusion and enables numerous
machinations in collecting, export, transit and
smuggling of amphibians including Skadar frog
which is yet another threat to these populations.

The following measures have been proposed
for reducing factors that threaten Skadar frog
and its habitats. Their long term goal would be
to enable more favourable conservation status
of this species: (I) protection and improvement
of the quality of Skadar frog habitats by
enabling continuous connection of temporary
and permanent water bodies, revitalisation of
disturbed and establishment of new habitats,
implementation of measures provided by the
Local Waste Management Plan, establishing
a status of unique protected natural resources
on KBA Bojana/Buna Delta; (II) systematic
monitoring of Skadar frog populations in
selected areas along with with forming a
data base; (III) research and prevention of
chytridiomycosis spread; (IV) research and
prevention of collecting, trade and farming of
green frogs; (V) harmonization of regulations
in areas of fishery, nature protection and
animal species trade concerning green frogs
; (VI) recognition of Skadar frog as one of the
key biodiversity species in nature protection
regulations, in planning and strategic
documents with development of an action
plan with financial modalities for the protection
of this species ; (VII) raising local community
awareness and investing in their education for
the purpose of protection and conservation of
Skadar frog habitats, especially when it comes
to informing locals living in the rural parts of
Ulcinj about the application of simple measures
of wetland protection on or near their property
in order to actively contribute to protection and
maintenance of unique biodiversity in their
immediate vicinity.

By conducting anonymous online survey of food
service workers, data on harvesting of green
frogs and frog meat consumption in restaurants
in KBA Bojana/Buna Delta have been collected.
Results show that harvesting of green frogs is
still present on the territory of Ulcinj to some
extent, and eventual higher tourist demands for
frog legs dishes can be viewed as a source of
income from the food service workers’ point
of view but this is happening at the expense
of additional green frogs devastation in KBA
Bojana/Buna Delta.
Survey research on attitudes of locals about
the wetland habitats and their ecosystem
services has been conducted on field with
random choice of participants. Analysis of
answers showed that even though the negative
perception of frogs (as one of the symbols of
wetlands) doesn’t prevail in urban and rural
parts of Ulcinj, there is little awareness among
the locals about the practices which affect
aquatic habitats. There is also little knowledge
about ecosystem services that plant and
animal species of wetlands can provide. Survey
results point out that raising the economic
standards of citizens followed by investments
in education would significantly influence their
higher devotion to environment protection, that
organising ecologic events should occur more
often and should be more publicly visible and

15
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Introduction
maintaining healthy environment and aquatic
ecosystems to the local community using
educational and promotional campaigns
( iii ) contribute to better management of
Montenegrin costal areas by integrating project
results (Project study) in spatial planning and
management documents at local and national
levels.

This study is the result of the project „Inclusion
of the local community in protecting and
improving the habitat of the endangered
Skadar frog (Pelophylax shqipericus) in
the Bojana/Buna Delta” that Montenegrin
Ecologists Society realised in partnership
with the Monitoring Group Ulcinj (MogUl) and
the Environment Programme (EnvPro) during
2019/2020. The project is supported by the
Critical Ecosystem Partnership Fund (CEPF).

This study represents acumulated knowledge
on various aspects of ecology, threatening
factors, national legislation and project
planning documents concerning the Skadar
frog and its habitats in KBA Bojana/Buna Delta,
and it also presents the results of research
and activities undertaken within the above
mentioned project. Based on all of this, the
measures for the protection and conservation
of the Skadar frog and its habitats in this area
have been proposed.

Base goals of this project are to (I) include
members of the local community in the
program of condition monitoring of Skadar
frog population in the area of Bojana/Buna
Delta and to enable intercession in application
of sound agricultural practices in order to
provide an active contribution to protection of
species and conservation of unique biological
diversity of Bojana/Buna Delta area; (II)
introduce amphibians and their significance in

17
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Baselines
Convention Secretariat, 2013). In the last 50
years, it has been estimated that 35% of natural
wetlands have disappeared, which has caused
a decrease in the numbers of over 80% of
species inhabiting terrestrial wetlands, or 36%
of species inhabiting the coastal wetland areas
(Ramsar Convention on Wetlands, 2018). In the
Mediterranean, about half of the former wetland
areas disappeared during the 20th century,
mostly due to their drainage or alteration for
urbanisation and agricultural activities as well
as unsustainable use of its resources (Plan
Bleu, 2016).

WETLANDS
- STATUS AND CHANGE TRENDS
Wetlands are areas with water as the primary
factor controlling the environment and related
flora and fauna. By definition, wetlands are
areas of marsh, fen, peatland, natural or artificial
waters, permanent or temporary water bodies
that can be static or flowing, fresh, brackish
or salt waters including areas of marine water
the depth of which at low tide does not exceed
six meters (Ramsar Convention Secretariat,
2013). This definition covers all rivers and lakes
regardless of their depth, as well as the coastal
zone adjacent to the wetlands. Wetlands can
also be human-made such as fish and shrimp
ponds, farm ponds, irrigated agricultural land,
salt pans, reservoirs, gravel pits, sewage farms
and canals (Ramsar Convention Secretariat,
2013).

The quality of wetlands is deteriorating due to
municipal and industrial wastewater pollution,
thermal pollution, agriculture activities,
erosion and increase in sedimentation which,
depending on the type of pollution, frequently
leads to algae overgrowth, increase in the
number of pathogens, increase in salinity or
acidity, increase of the amount of pesticides,
which negatively affects not only human health
and biodiversity, but also reduces the possibility
of ecosystem services in wetlands (Ramsar
Convention on Wetlands, 2018).

It is estimated that wetland habitats cover
about 6% of the earth’s surface, but that
the percentage of natural wetland habitats
is constantly in decline due to drainage,
habitat change and over-exploitation (Ramsar

Figure 1. Bojana/Buna Delta area, Reč. © Aleksandar Simović
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ECOSYSTEM SERVICES OF WETLANDS

The importance of wetlands is often
underestimated, and the benefits that people
have from conserving them far outweigh those
that can be gained by changing them. In any
way, the local population greatly benefits from
the conservation of wetlands, that are most
often excluded from the decision-making
processes. Decision-makers themselves are,
at many levels, unaware of the link between
wetland conditions and their ability to provide
ecosystem services due to the lack of relevant
information and economic benefit analyses.
Therefore, interested parties in one sector
often make wetland-concerning decisions
based on narrow and short-term interests,
while failing to realise the multiple benefits
they can have from the sustainable use and
conservation of those habitats. Encouraging
local people to take part in the conservation
of wetlands in their surroundings, as well as
decision-makers at all levels to recognise and
take into account the multiple benefits offered
by them, is essential for the smart use of those
areas and for the achievement of sustainable
development. Effective wetland management
therefore requires the cooperation of several
social sectors, especially those that are
direct beneficiaries or that can influence the
conservation and management of wetland
habitats (Ramsar Convention on Wetlands,
2018).

Ecosystem services are defined as all the direct
and indirect benefits that ecosystems provide to
humans (Millennium Ecosystem Assessment,
2005). Wetland ecosystem services far exceed
those of terrestrial ecosystems. Wetlands
include different types of ecosystems that
are distinguished by high productivity. The
provision of water (for households, agriculture
and industry needs) and food (fish, wild game,
grains, fruit) represents one of the most
important ecosystem services of wetland
habitats (Figure 2). In addition, wetlands are a
resource of fuelwood, peat, fodder, components
for production of drugs and treatments for
plant pathogens. No less important is the
role of wetlands in the regulation of climatic
processes, water regime, erosion and nutrient
cycles, which contributes to the mitigation
of climate extremes, flood control, soil and
sediment retention and water purification.
Wetlands are natural filters of heavy metals
and other pollutants and they are also carbon
reservoirs. Through sediment retention and
accumulation of organic matter, wetlands
affect soil formation, as well as the renewal
and production of nutrients. Wetland areas
are suitable for recreational and educational
activities and are a source of inspiration in the
spheres of spirituality and culture (Millennium
Ecosystem Assessment, 2005).

THE BOJANA/BUNA RIVER DELTA
AS ONE OF THE KEY BIODIVERSITY
AREAS OF EASTERN MEDITERRANEAN

However, human activity reduces the capacity
of wetland habitats to provide ecosystem
services, which, at the same, causes lowering
the quality of those habitats. For example,
amelioration of wetlands soil, drainage,
regulation and digging of canals affect not
only the reduction of wetland areas, but also
their interconnection, which disrupts the
hydrological regime and reduces the amount of
available water, while pollution and introduction
of invasive species reduce productivity of the
ecosystem (Ramsar Convention on Wetlands,
2018).

Freshwater ecosystems of the Mediterranean
are characterised by exceptional biodiversity
with a large percentage of endemic species,
but they are also highly endangered as a
result of the growing anthropogenic impact
(Darwall et al. 2014). Climatic and topographic
characteristics of the Mediterranean that
affect seasonal variation in hydrological
conditions, as well as the dominant type of
freshwater ecosystems represented by a
relatively small and shallow lakes and ponds,
are a cause of a more pronounced negative
20
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Figure 2. Wetland ecosystem services. © Milan Fatić

Montenegro is characterised by the highest
percentage of wetland habitats in terms
of surface area compared to all other
Mediterranean countries, with about 7.7% of
the territory covered by these ecosystems
(Plan Bleu, 2016). This is extremely important
for biodiversity and represents a significant
resource, but also imposes an obligation and
responsibility in terms of conservation and
sustainable use of these areas. One of those
areas is the lower course of the Bojana River
in the southernmost part of Montenegro. This
is a rare natural river Delta as well as one of
the most important natural or semi-natural
wetlands of the eastern Mediterranean, which
is characterised by a very diverse complex of
unique and endangered natural and cultural
landscapes, habitats and species. This area
is defined by the presence of freshwater and
brackish ecosystems with the most important
habitats such as floodplain forests, freshwater
swamps, puddles, reeds, sand dunes and wet

anthropogenic impact on this type of habitat
(Cantonati et al. 2020). During the 20th and the
first decades of the 21st century, exploitation,
drainage, backfilling, alteration and pollution of
Mediterranean freshwater habitats have led to
their reduction, quality decline and increasing
endangerment of species, which prompted
several initiatives to protect and preserve these
areas and prevent species loss. Therefore,
the identification of key areas for biodiversity
conservation (Key Biodiversity Areas - KBA)
is important in several respects: as a basis
for selection of areas for protection at the
national and international level; for monitoring
target areas of biodiversity at the global level;
for supporting the private and financial sector
in managing ecologic risks related to the
impact on biodiversity, directing investments
for their preservation and strengthening insitu protection actions by the local civil sector
(Darwall et al. 2014).
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KBA BOJANA/BUNA DELTA AND
SIGNIFICANT FRESHWATER AND
WETLAND HABITATS

grasslands and a great number of flora and
fauna species including a significant number
of endangered species with limited distribution
(Darwall et al. 2014). As such, the Bojana
Delta area is recognised as one of the key
areas of freshwater biodiversity (KBA Bojana/
Buna Delta) that significantly contributes to
biodiversity conservation (BirdLife International,
2020).

KBA Bojana /Buna Delta is located in the
municipality of Ulcinj. It stretches from the
shores of the Adriatic Sea between the Bojana
River and the Valdanos bay, covering the
area where Ulcinj Saline with Knetas, Briska
gora, Šasko Lake (with Šasko hill) and Brisko,
Anamalsko and Sukobinsko fields are located.
This area is bordered by the lower course of the
Bojana River in the East (Figure 3).

Within the KBA Bojana/Buna Delta, there are
several internationally recognised sites of
wetland habitats that are important in terms
of nature protection and conservation (IBA,
Emerald habitats): Šasko Lake, Ulcinj Salina,
Ulcinj Long Beach (Velika Plaža) and Ada
Bojana. In terms of national legislation in
the field of nature protection, Long Beach is
protected as a natural monument, while Ulcinj
Salina obtained the status of a regional nature
park on June 24th of 2019 and in September
of the same year, it became the third Ramsar
site in Montenegro. In addition to the unique
biodiversity, the area of the lower course of
the Bojana River is characterised by a unique
cultural identity that is reflected in various
landscape values, historical monuments and
social activities. The wetlands of KBA Bojana/
Buna Delta offer a significant number of
ecosystem services. As a large marshy area
it has an important role in water retention
and flood control, regional climate change
mitigation due to the presence of large and
connected floodplain forests and water
surfaces as well as stabilisation of the Adriatic
coast through abundant sediment depositions
of the Bojana River. The area is important for
the local population in terms of tourism, fishing,
agriculture, livestock, sand and gravel mining.
Natural resources enable all these activities
and also the life of the population in this area.
Therefore, the formulation and implementation
of strategies for the use and conservation of
wetland habitats and endangered species in
Bojana/Buna Delta area is still a challenge
for domestic and international partakers
and decision makers, involved in nature
conservation.

Figure 3. Geographic position of KBA Bojana/Buna Delta. ©
Montenegrin Ecologists Society

ŠASKO LAKE
Šasko Lake, the dominant water surface of
KBA Bojana/Buna Delta is the second largest
natural lake in Montenegro, with an area
of 3.6 km2 and an average depth of 4.1 m
(Radojičić, 1996). It is bordered by the steep
slopes of Briska gora to the south, Šasko and
Ambulsko brdo (Šasko and Ambulsko Hills)
22
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Figure 4. Šasko Lake with a dominant type of reed bed habitats outside lagoons, estuaries and dune slacks. © Aleksandar
Simović

the important bird areas (IBA) and is part of the
Emerald network - ecological network of areas
of special conservation interest.

to the north and Brisko and Fraskanjelsko
polje (Brisko and Fraskanjelsko Fields), that
flood during high water levels, to the northeast
and southwest. The lake originates from
groundwaters and its water level is affected
by the inflow of Međuriječka River, as well as
the Bojana River, which is connected to the lake
by a canal. In the southern part of the Šasko
Lake there are several sublacustrine springs
(Radojičić, 1996). The vegetation of the lake
consists of submersed, floating and emergent
communities. When it comes to floating
communities, the largest area is occupied
by the association of white and yellow water
lilies (Nymphaeto-Nupharetum lutei Lakušić
1965), while the zone of emergent vegetation is
dominated by reeds that form the association
Phragmitetum australis Savič 1926 (Figure
4). The lake is characterised by a pronounced
diversity of aquatic invertebrate fauna, fish and
birds (Caković et al. 2016). Šasko Lake is one of

ULCINJ LONG BEACH HINTERLAND
Ulcinj Long Beach stretches along the Adriatic
coast from the canal of Port Milena in the west
to the right tributary of the Bojana River in the
east and is about 13 km long. The beach itself
together with the hinterland is about 1 km wide.
The hinterland of Long Beach is characterised
by great biological diversity, especially in the
eastern part, while the western part is exposed
to a greater anthropogenic influence, primarily
through the tourist infrastructure construction
(Caković and Milošević, 2013).
Long Beach represents one of the Important
Plant Areas in Montenegro (IPA), Important
Bird Areas (IBA) and a part of the Emerald
23
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Figure 5. Ulcinj Long Beach hinterland with a wetland dune slacks habitat and white willow (Salix alba) and white poplar (Populus
alba) galleries in the background. © Aleksandar Simović

network of Areas of Special Conservation
Interest. It is protected as a natural monument
by national legislation (Official Gazette of
the SRCG 36/1968). Hinterland marsh area
is of importance for this study. It has several
significant habitat types such as floodplain
forests of hygrophilous deciduous trees white willow and white poplar galleries (92A0),
Mediterranean temporary ponds occasionally
filled with water (3170), usually during winter
and spring and humid dune slacks (2190).
The last habitat type is a very complex unity of
aquatic, moist and wetland communities in the
dune slacks system with significant seasonal
variation of water levels (Petrović et al. 2019
(Figure 5).

slacks (2190) is also important for this study
on Ada Bojana (Caković and Milošević, 2013;
Petrović et al. 2019). The area is recognized as
extremely important for bird diversity (IBA) and
is part of Emerald network of Areas of Special
Conservation Interest.

KNETE
Knete swamps (Mala Kneta and Darza Kneta)
represent a unique wetland ecosystem, a
floodplain of the Bojana/Buna River in the area
of Reč and Ćurke settlements. A small part of
this area is always under water, while a larger
part is only occasionally flooded. In terms of
floristics, the dominant plant communities are
Juncetum maritimi-acuti and Phragmitetum
communis (Figure 7). Knete swamps are
characterised by a rich diversity of fauna which
is of exceptional importance for bird nesting
and fish spawning (Dömpke, 2008). Knete
swamps are recognised as one of the priority
areas for biodiversity protection in the National
Biodiversity Strategy created for the period until
2020 (Caković and Milošević, 2013).

ADA BOJANA
Ada Bojana is an island with an area of about
440 h, formed by the deposition of a huge
amount of the Bojana River sediments at the
estuary where the Bojana River meets the
Adriatic Sea. The island is a natural mosaic
of habitats, dominated by floodplain forests
of white willow and white poplar galleries
(92A0) (Figure 6). The habitat of humid dune
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Figure 6. Ada Bojana with a dominant white willow and silver poplar forest habitat. © Aleksandar Simović

Figure 7. Knete swamps with a dominant type of reed bed habitats outside lagoons, estuaries and dune slacks. © Aleksandar
Simović
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WETLANDS AND THREATS TO
AMPHIBIANS

extinct so far) (Greenberg and Palen, 2019).
Declining amphibian populations threaten
the collapse of entire ecosystems, given their
important role in the food webs connecting
both aquatic and terrestrial ecosystems.

Even though amphibians have survived several
mass extinctions in their long history of
existence on Earth they are now threatened
with perhaps the greatest risk of extinction so
far. The rate of amphibian extinction that is
200 times faster than the “expected” rate is
caused by numerous factors, such as those
associated with human activity - destruction,
fragmentation and habitat pollution that
also threaten other vertebrates, and by some
Amphibian
“constraints”
(morphological,
ethological and ecological characteristics) as
well (Kalezić et al. 2015).

Therefore, it should come as no surprise
that amphibians are the only class of
extant vertebrates that has been declared
endangered as a whole (Kalezić et al. 2015),
because there are nearly as many species
of amphibians categorised as threatened
as those of threatened
bird and mammal
species put together (according to IUCN,
threatened species) which makes up 40% of
extant amphibian species (Bishop et al. 2012).
Amphibians, especially frogs, are one of the
most striking groups and are a symbol of
wetland habitats. However, the conservation
status of both freshwater and wetland
amphibians is deteriorating faster than those
of terrestrial species (Millennium Ecosystem
Assessment, 2005), and since amphibians
represent excellent indicators of environmental
quality this can point out to the current situation
concerning wetland habitats disappearance
and decline in their water quality.

Since amphibians inhabit both aquatic and
terrestrial habitats during their life cycle, they
are sensitive to changes in both environments,
which makes them good bio-indicators (Bishop
et al. 2012). However, the larval (“aquatic”)
phase of the life cycle, as well as their
permeable skin, restrict this group of animals
to wetland habitats whose disappearance
rate is three times faster than of forest
ecosystems according to the latest Ramsar
Convention report, (Ramsar Convention on
Wetlands, 2018). In relation to this, there is
a pronounced sensitivity of amphibians to
global warming and their low dispersion rate
additionally contributes to the endangerment
of these vertebrates (Kalezić et al. 2015). The
deadly fungal and viral diseases identified in
the last forty years contribute to the decline of
large numbers of amphibian populations and
additionally, one group of amphibians (frogs)
is still under the impact of overexploitation
for food. Not only did frog collecting directly
reduce the number of harvested populations
(including those from the former Yugoslavia,
Ljubisavljević et al. 2003), but their transport
also contributed to the spread of the deadly
fungal disease named chytridiomycosis which
is considered responsible for extinction and a
large reduction in population abundance of 501
amphibian species (of which 90 have become

Based on the categorisation of Key Biodiversity
Areas (IUCN, 2016) in the area of the
Bojana River Delta, there are habitats whose
conservation significantly contributes to the
global survival of five endangered species.
Among them is one species of amphibian - an
endangered, endemic species of the eastern
Mediterranean - the Skadar frog.

SKADAR FROG
(= ALBANIAN WATER FROG)
(Pelophylax shqipericus Hotz,
Uzzell, Günther, Tunner & Heppich, 1987)

GENERAL MORPHOLOGICAL
CHARACTERISTICS
The Skadar frog is a species of green frogs
(Figure 8). Its body is small to medium in
size (up to 7.5 cm), the dorsal colour varies
26
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are sister species that belong to the group of
Western Palearctic water frogs (Beerli et al.
1996; Vucić et al. 2018). Also, their ranges are
allopatric.

from light brown to different shades of green,
frequently with large dark patches on the back
and a thin light dorsal stripe. Its skin is shiny and
smooth. Its flanks and inner thighs are marked
with sulphur-yellow round spots. Females and
juveniles are frequently largely brown, while in
males head and upper body can be yellowish
in colour during the breeding season in spring.
Males have whitish-grey to olive-green vocal
sacs (Speybroeck et al. 2016).

Due to the similarity of the two mentioned
taxa, several literature sources erroneously
state that the area of Bojana/Buna Delta is
also inhabited by P. lessonae (Dömpke, 2008;
Jovanović, 2009; Polović and Čadjenović,
2009), although the remaining batrachological
literature correlates southern borders of the
range of the Pool frog with the Pannonian and
Wallachian lowlands (e.g. Džukić et al. 2003;
Kuzmin et al. 2009; Krizmanić, 2015). Also,
later molecular analyses have not confirmed
that the Pool frog inhabits Montenegro (Vucić
et al. 2018). The Skadar frog shares the habitat

SIMILAR SPECIES
According to some basic morphological
characteristics and its vocalisation, the Skadar
frog is similar to the Pool frog (Pelophylax
lessonae) (Figure 9). Genetically, these two
species are quite different even though they

Figure 8. Skadar frog (Pelophylax shqipericus). © Aleksandar Simović
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Figure 9. Pool frog (Pelophylax lessonae) – sister species that is similar to Skadar frog, but inhabits different area. © Aleksandar
Urošević (from Kalezić et al. 2015).

with another similar species – the Marsh frog
(Pelophylax ridibundus) (Figure 10), from which
it differs in the characteristics listed in the able
and shown in the figure in the appendix at the
end of the study.

could be distinguished from the Marsh frog,
among other things. In accordance with
these arguments, the given populations of the
southeastern part of Montenegro, including
KBA Bojana/Buna Delta, will be treated within P.
ridibundus, as was previously the case .

Recent molecular analyses point out to a
certain differentiation of the Marsh frog
populations inhabiting the southeastern part
of Montenegro, which would, according to
them, belong to a different species - the Balkan
water frog (Pelophylax kurtmuelleri) (Vucić et
al. 2018). However, for now the validity of this
species has not been accepted by a significant
number of batrachologists (e.g. Sillero et
al. 2014; Speybroeck et al. 2016; CrnobrnjaIsailović et al. 2018), due to a small genetic
distance and the lack of clear characteristics
on the basis of which the Balkan water frog

One of the basic characteristics of green frogs
is a common hybridization among them. By
hybridization of Pelophylax ridibundus and
P. lessonae, which is very usual in natural
conditions, hybrid lines marked by the common
name Pelophylax klepton esculentus are
created (Graf and Polls Pelaz, 1989). Hybrids
usually coexist with one or both parent species
or can form “pure” populations which results
in creation of different population systems with
different genetic structures.
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History of the study research and current
data on distribution of the Skadar frog in
the area of Bojana/Buna Delta

In nature, but in a small percentage, the Skadar
frog can form hybrids with an autochthonous
species - the Marsh frog (Vucić et al. 2018),
which will be discussed later.

The opinion that the south-eastern coastal part
of the Adriatic Sea is inhabited by a species
of green frogs - the marsh frog (Pelophylax
ridibundus) has long been prevalent among
batrachologists. In the middle of the 20th
century, by comparing some morphological
characteristics of individuals from the vicinity
of Drač it was remarked that there may be
more than one species of the green frogs in
the coastal part of Albania (in Hotz and Uzzell,
1982). Also, some researchers noted two
clearly different types of vocalisation in males
of the green frogs living on Skadar Lake (in Hotz
and Uzzell, 1982). However, it was not until the
1980s that extensive biochemical analyses
were conducted to confirm these assumptions.
A new species of the Western Palearctic
complex of the green frogs - the Skadar frog
(= Albanian water frog) - Rana shqiperica (=

DISTRIBUTION
General distribution
The Skadar frog is an endemic species of
the Balkan Peninsula. It inhabits the lowland
areas of southeastern Montenegro and the
northern and central parts of the Albanian
coast (Speybroeck et al. 2016) (Figure 11).
The Skadar frog can be found in favourable
Montenegrin coastal habitats from the border
with Albania to Buljarica (Katnić et al. 2017),
as well as in the lowland southeastern part of
the country - the area of the Bojana/Buna Delta
and Skadar Lake. Recent data indicate that it
inhabits the wetland parts of the Bjelopavlićka
ravnica (Bjelopavlićka plain) as well (Iković et
al. 2016; Vucić et al. 2018).

Figure 10. Marsh frog (Pelophylax ridibundus) in Ulcinj Long beach hinterland. © Katarina Ljubisavljević
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Figure 11. Spatial distribution of the Skadar frog (blue points) according to Günther, 2004.

while other publications state the presence
of the Skadar frog on Šasko Lake (Caković
et al. 2016) or in the hinterland of Ulcinj Long
Beach (Polović and Čadjenović, 2014), but also
without precisely given coordinates. For now,
the only few precise findings of the Skadar frog
in the Bojana/Buna Delta area can be found in
publications created as a result of the student
research excursions (e.g. Stanković, 2012;
Kogoj, 2017).

Pelophylax shqipericus) was officially described
in 1987 on the basis of specimens from
Virpazar (Hotz et al. 1987, Figure 12). In the
same study Hotz et al. (1987) suggest that in
addition to Lake Skadar, the species most likely
occurs across the coastal lowlands of Albania
and southwestern Yugoslavia due to the
consideration that individual specimens from
Ulcinj are grouped within this taxon as well,
by the analysis of Hotz and Uzzell (1982). In
later morphological and biochemical analyses
of Skadar frog, the samples from the Skadar
Lake were mainly used (e.g. Gavrilović, 1997;
Džukić et al. 2003; Hofman et al. 2015). This is
why the Skadar frog found in Ulcinj municipality
area is poorly studied or even excluded from
the official distribution maps (e.g. Official IUCN
map in Uzzel and Crnobrnja-Isalović, 2009). In
the project planning documents and studies it
is usually merely generally stated that Skadar
frog inhabits the KBA Bojana/Buna Delta (e.g.
Dömpke, 2008; Caković and Milošević, 2013),

HABITAT
Like other representatives of green frogs, the
Skadar frog is a highly aquatic species that can
be found in stagnant waters overgrown with
aquatic vegetation, such as lakes, swamps,
ponds and oxbow lakes. It can also be found
in calmer, vegetated banks of slow-flowing
rivers and canals. Skadar frog can commonly
be spotted basking on water lilies and other
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Fieldwork observations indicate that the activity
period of the Skadar frog during the year is from
March to November. It is not known whether
the Skadar frog hibernates in aquatic habitats
or on land, as there are variations when it
comes to green frogs. Thus, for example, the
Marsh frog (P. ridibundus) does not leave the
aquatic habitat during the hibernation period,
while individuals of the Pool frog (P. lessonae)
and the edible frog (P. kl. esculentus) can also
hibernate on land in the immediate vicinity of
the aquatic habitat (Speybroeck et al. 2016).
Mating in green frogs generally takes place
during the spring months in shallower parts of
aquatic habitats where they lay eggs (Džukić et
al. 2003). According to Speybroeck et al. (2016)
Skadar frog mating takes place during late
spring - early summer, when the males make
a characteristic very loud and long rattling call
(Figure 13). Females lay clumps of eggs in the
water. A similar species P. lessonae lays an
average of about 2,000 eggs (Thurnheer and
Reyer, 2001). After incubation, the eggs hatch
into larvae (tadpoles) which metamorphose

aquatic vegetation closer to the shore, as well
as on the shore itself (Speybroeck et al. 2016,
this study). The tolerance levels of the Skadar
frog towards saline habitats is not known.
Even though green frogs primarily inhabit
freshwater basins, it is assumed that shallow
brackish habitats are not considered to be the
main obstacle to the spread of the Pool frog
(P. lessonae), but that they do not reproduce in
those habitats (Lindgren et al. 2015).

BIOLOGY OF THE SKADAR FROG
Exact data on the biology of the Skadar frog
do not exist. The general characteristics
are somewhat similar to other Balkan green
frog species, primarily to the sister and
morphologically similar species P. lessonae,
which will be briefly discussed here. Research
of the ecological characteristics of the Skadar
frog, including its life cycle, is crucial for
accurately assessing the endangerment of this
taxon and defining and implementing specific
protection measures.

Figure 12. Habitat of the Skadar frog on the type locality (Virpazar) from which the species was described in 1987. © Milan Fatić
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Figure 13. Male specimen of the Skadar frog while calling. © Aleksandar Urošević

into juvenile individuals after a few months. It is
assumed that the survival rate from the stage
of fertilised egg to metamorphosis is very low,
like in other green frogs (Džukić et al. 2003). For
example, in the sister species P. lessonae it is
only 0.8 - 2% (Thurnheer and Reyer, 2001). In
the same species, sexual maturity is reached in
the second or third year of life (Kuzmin, 1999),
and the maximum lifespan of frogs is 6 years
(Smirina, 1994).

and tadpoles of the Marsh frog. Also, tadpoles
and metamorphosed individuals of different
ages are prey to a larger number of fish and
mammals. The Marsh frog represents a
significant share in the diet of water snakes the Grass snake (N. natrix) and the Dice snake
(N. tessellata), as well as birds. It has also
been noted that other species of amphibians
e.g. crested newts and frogs can often be
predators of Marsh frog at its lower stages of
development (Kuzmin, 1999).

Field observations indicate that tadpoles, like
in other green frogs, feed on algae. The diet
of adult individuals of a similar species P.
lessonae is based on terrestrial and aquatic
invertebrates, mostly insects (Kuzmin, 1999).

Adult individuals of green frogs, including the
Skadar frog, usually do not move away from
water basins during their usual activities and
show a pronounced fidelity to the wetland
habitat in which they mate. Significant
distancing from water is rare and mainly
occurs in conditions of high humidity. Juvenile
individuals, on the other hand, represent the
dispersion stage of the life cycle, and migration
between local populations is mostly achieved
through the movement of juvenile frogs (Džukić

Although data on predators of the Skadar
frog are missing, we can assume that they
do not differ much from the predators of the
Marsh frog (P. ridibundus) with which the
Skadar frog shares its habitat (Figure 14).
Dragonflies (Odonata) are predators of eggs
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Figure 14. The Skadar frog and its predator – dice snake (Natrix tessellata). © Milan Fatić

and re-formations with individuals migrating
from other local populations (recolonisation).
Recolonisation is the only way to maintain the
number of local demes at a level that ensures
the prevention of simultaneous extinction of
all demes within the metapopulation (Hanski,
1991). In the sister species of the Skadar frog
- the Pool frog (P. lessonae), communication
between demes is achieved primarily through
the migrations of juveniles (Sjogren-Gulve,
1994).

et al. 2003). It is estimated that the mean
spread range of a similar species of P. lessonae
is about 150 m (Holenweg, 2001), although
some data suggest that it can exceed 1 km
(Sjögren 1988).

METAPOPULATION AND SPATIAL
ORGANIZATION - CONSERVATION
ASPECTS
The Skadar frog populations are organised as
metapopulations (which is the case with other
green frog species too) - whereby the species is
spatially organised in the form of a large number
of discrete demes (reproductive centres).
There is a limited gene flow through migrants
between those demes, so gene exchange is
far greater within reproductive units than it is
between them (Sjogren-Gulve, 1994) (Figure
15). Demes differ in terms of reproductive
success, which can change depending on
space and time. This population organisation
is of special importance for understanding the
problem of their protection (Džukić et al. 2003).
Demes are often subjected to local extinctions

However, apart from accidental (stochastic)
extinctions due to the short-term changes in
environmental conditions that cause absence
of reproduction in unfavourable climatic
conditions (Ebenhard, 1991), from the aspect
of conservation biology, “deterministic” local
extinctions are significant as well, due to more
permanent habitat disturbance (Ewens et al.
1987; Simberloff, 1988). This form of extinction
has also been found in P. lessonae (SjogrenGulve, 1991, 1994).
Amphibians have little ability to colonise new
habitats in the case of permanent habitat
disturbance due to physiological limitations,
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Figure 15. Puddles in Ulcinj Long Beach hinterland – reproductive centres of a number of amphibians including the Skadar frog.
© Aleksandar Simović

an impact on the survival of local populations
of the Skadar frog, although this issue still
remains open for future research.

pronounced philopatry (site fidelity), as well
as relatively small dispersion and home range
(smaller than in other groups of terrestrial
vertebrates). Therefore, the spatial isolation
of habitats appears as critical factor affecting
the viability of amphibian metapopulations
(Blaustein et al. 1994).

SUITABILITY OF THE SKADAR FROG
AS A BIOINDICATOR
Species
that
are
considered
good
“bioindicators”, i.e. environmental quality
indicators, must meet several criteria - to be
easily sampled, to be sensitive to changes in
the ecosystem and to respond to stress in a
predictable way, i.e. their response to stress
has low variability (Dale and Beyeler, 2001).
As indicators, they should indicate upcoming
changes in the entire ecosystem that can be
prevented by adequate management. Also,
their response to the adequate management,
e.g. habitat restoration, must be sufficiently
predictable in order to determine whether they
are responding to changes due to actions taken
or because of some natural fluctuations.

When it comes to P. lessonae, in addition to
deterministic local extinctions that occurred
due to demes aquatic habitats drainage or
their overgrowth with vegetation, stochastic
extinctions were also found even in cases
where living conditions in deme biotopes were
quite favourable (relatively large basins with
constant water supply, Sjogren-Gulve, 1991),
due to the great distance between adjacent
demes (greater than 1 km). Thus, when it comes
to this species, it can be concluded that there is
a pronounced influence of deme isolation on
the recolonisation ability and the rate of local
extinctions (Sjogren-Gulve, 1991). Given that
this is a sister species of the Skadar frog, we
can assume that similar mechanisms have
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THREATS TO THE SKADAR FROG 1

Amphibians are considered “bioindicators”
for several reasons: (1) They are often locally
abundant and can be easily sampled by
non-invasive and economical methods, (2)
Amphibian eggs, as well as the epithelium
of their gills and skin are permeable and as
such absorb substances from the external
environment to a great extent, and are thus
sensitive to various stressors, (3) depending
on the stage of development (larval-aquatic
phase, juvenile and adult-terrestrial phase in
most species), use both aquatic and terrestrial
habitats and are under the influence of
stressors in both habitat types so they can be
indicators of changes in the entire ecosystem
(Blaustein and Wake, 1995). Although
amphibians can serve as a “canaries in a mine”
(Blaustein, 1994), it is nevertheless necessary
to clearly confirm the direct causal link between
stressors and impacts on the indicator species
in each individual case. It is also necessary
to clearly confirm whether the response to a
particular stress is indicative of management
measures taken (Pechmann and Wilbur, 1994).

According to the IUCN categorisation, the
Skadar frog is an endangered species (EN)*.
This status was determined on the basis of
criterion B1ab (iii), which means that the species
is characterised by a small, fragmented areal
that is in constant decline due to the reduction
in the volume and quality of habitats (Uzzell
and Crnobrnja-Isailović, 2009). Destruction,
fragmentation and habitat pollution due
to intensive agriculture, livestock farming,
urbanisation and industrialisation are the main
factors endangering the Skadar frog. Alteration
of wetland habitats, hydro-ameliorative
interventions, riverbeds regulations, creation of
retaining walls along the riverbanks and dams
are also significant threats to populations of this
species. Other significant threats are collecting,
diseases and the introduction of alien species
(Uzzell and Crnobrnja-Isailović, 2009).

Water regime change, surface reduction
and wetland fragmentation

The green frogs (to which the Skadar frog
belongs as well) can be considered good
bioindicators. In addition to the above
mentioned reasons, their trophic relationships
with the environment are changing during
ontogeny (larvae are mostly herbivores while
adult are carnivores), which potentially makes
them good indicators of changes in both floristic
and faunal composition of communities which
may be caused by an environmental stress
(Gardner, 2001). Also, they mostly remain in
the same habitats during the entire life cycle.
They are more easily spotted in relation to
other groups of amphibians (e.g. newts) or
to most other representatives of frogs, they
appear in large groups and loudly vocalize.
However, when it comes to the Skadar frog, due
to its great resemblance to the Marsh frog with
which it shares its habitat, the identification of
the species is possible only with appropriate
training.

Habitat loss, alteration and fragmentation
are among the greatest threats to
amphibian populations (Cushman, 2006).
Habitat destruction leads to the complete
disappearance of the natural ecosystem and
to the complete loss of its biological function,
while habitat alteration can lead to negative
effects, but its function is not completely or
permanently lost (Dodd and Smith, 2003).
Fragmentation is a secondary effect of
habitat destruction. The primary effect is the
disappearance of individuals or populations
from the destroyed habitat, followed by the
spatial isolation of the remaining populations
due to the destruction of corridors and the
prevention of communication between local
populations (Dodd and Smith, 2003).

1
This is a translation of a publication originally
published in 2020. In the meantime, there was a change in
the category of threat for the Skadar frog (=Albanian water
frog) Pelophylax shqipericus from endangered (EN) to vulnerable (VU) according to IUCN SSC Amphibian Specialist
Group.
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In the area of the Bojana/Buna Delta, the
water regime has been continuously changing
for several decades and the area of wetland
habitats has been reduced due to the needs of
agriculture, settlements, industry and tourism
development. The most significant changes
that have befallen KBA Bojana/Buna Delta in
this regard and that also concern the habitat of
the Skadar frog are:

marsh of Zoganjsko Blato or salinisation
with sea water at the end of the 19th and the
beginning of the 20th century, depending on
floods or ameliorative interventions (NGO
Zeleni korak, 2017);
• Construction of large hydropower plants on
the Drim River during the 1960s, which changed
the sedimentation levels and the hydrological
regime of the Bojana/Buna River (Petković and
Sekulić, 2019)
• The construction of the Ulcinj Salina in the
1930s is very important from the aspect of
reduction of wetland habitats suitable for the
Skadar frog (Figure 17). This consequently
rendered a combination of artificial and natural
ecosystems out of 1477 hectares of the former
Zoganjsko Bato swamp which, due to salinity
and small amount of water, is not suitable for
amphibians (Sovinc et al. 2017).
• An increased development of agriculture in
the hinterland of Šaško Lake in the second half
of the 20th century lead to the construction
of drainage canals and several embankments
along the Bojana/Buna River in a total length of
almost 12 km. Its purpose is to protect more
than 1000 hectares of agricultural land (RZUPMonteCEP, 2007). Large areas have been
drained and turned into fertile agricultural land
(Figure 18), which significantly reduced the
habitat of the Skadar frog and other amphibians.

• Digging the Port Milena canal and alternating
processes of water drainage from the large

Figure 16. Map of the Bojana/Buna Delta area from the 17th
century, showing the old Drim riverbed and the Zoganjsko
Blato swamp on the site of the present Ulcinj Salina. Rossi, G.
G., Albania Propria ouero Superiore detta anche Macedonia
occidentale. Rome, 1689 (detail).

Figure 17. Ulcinj Salina. © Katarina Ljubisavljević
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Figure 18. Agricultural areas on Anamalsko (left) and Sukobinsko field (right). Downloaded from Google Earth, 2020.

They find refuge in overgrown canals between
cultivated fields where they are additionally
exposed to habitat degradation in the form of
water irrigation, pollution by agrochemicals
and farm runoffs, as well as various additional
physical disturbances of habitats (excavations

or backfilling of canals) (Figures 29 and 40).
Removal of vegetation around the remaining
wetland habitats leads to their eutrophication
while deforestation can change the hydrology
and climatology of the entire area (Lindgren et
al. 2015).

Figure 19. a) Growth of urbanization along Ada Bojana from 2007. (left) to 2019. (right).

Figure 19. b) Fragmentation of floodplain forest in Knete swamps from 2007. (left) to 2019. (right).

Figure 19. c) Fragmentation of the marsh area in Ulcinj Long Beach hinterland caused by construction of roads and touristic
infrastructure from 2007. (left) to 2019. (right).
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Figure 19. d) Destruction of the marsh area in Ulcinj Long Beach hinterland by backfilling from 2007. (left) to 2019. (right).

Figure 19. e) Fragmentation of the marsh area in Ulcinj Long Beach hinterland caused by construction of roads and touristic
infrastructure from 2007. (left) to 2019. (right).
Figure 19. Examples of landscape alterations of KBA Bojana/Buna Delta due to urbanisation as well as traffic and touristic
infrastructure development in the last 12 years (a-e). Downloaded from Google Earth, 2020.

• Finally, since the 1990s, the area has
experienced “flourishing” of urbanization,
especially in the hinterland of the Long Beach,
the area of Gornji and Donji Štoj. This has often
been accompanied by illegal construction with
the lack of effective control and adequate
mechanisms for its sanctioning, disrespect of
natural and landscape values and excessive
allocation of land for construction purposes
(GWP-Med, PAP / RAC, UNESCO-IHP, 2015)
(Figure 19).

It has been established that long-term
pollution of amphibian habitats with
wastewaters negatively affects the process
of metamorphosis and causes malformations
of the reproductive system (e.g. Sowers,
2009). Agrochemicals reaching the aquatic
environment have a similar effect (e.g. Hatch
and Blaustein, 2000; Heyes et al. 2002). Habitat
acidification also leads to developmental
disorders (Hatch and Blaustein, 2000). It was
also determined that high concentrations of
nitrate fertilisers have a negative impact on
eggs and early development stages in the
sister species of Skadar frog - P. lessonae, and
that the decomposition of ammonia at higher
temperatures can be toxic to many aquatic
organisms (in Lindgren et al. 2015).

Backfilling and pollution of habitats with
solid waste and waste waters
In addition to the physical backfilling of habitats,
which reduces breeding sites, toxic substances
from unregulated landfills that enter the soil and
water cause increased mortality in amphibians,
developmental malformations, degeneration
of reproductive organs, reduced resistance to
pathogens and growth inhibition in embryos (in
Plaza and Lambertucci, 2017).

Disturbance
Constant or frequent presence of people and
their various activities on or near wetland
habitats can lead to disturbance of animals
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a common characteristic of all these species,
which unfortunately greatly contributed to the
decline in the number of their populations and
increase of their endangerment.

inhabiting them, in the form of: direct immediate
effects (suspension of current activities of
individuals, their increased caution, escape
or death), direct long-term effects (changes
in behaviour or daily rhythm, distribution and
demographic parameters) and indirect effects
(increase in the rate of predation and habitat
disturbance) (Blanc et al. 2006).

In the former Yugoslavia, including Montenegro,
frog meat wasn’t used for food purposes even in
the years of great famine during the Middle Ages
nor in the later epochs (Džukić et al. 2003).

The most common types of disturbance related
to the development of tourism and recreation
in the area of wetlands are: frequent traffic
(vehicles, bicycles, boats, recreational off-road
vehicles), busy pedestrian and trim trails, petwalking, camping.

Frogs did not have any economic significance
until the 20th century. Moreover, from the end
of the 18th century and the beginning of the
fish farming development, they came to be
considered harmful amphibians “which need to
be tamed, because they often attack fish eggs
and young fish” (Đorđević, 1902). In various
literature concerning freshwater fisheries
in Yugoslavia, frogs were treated as pests
until the end of the 20th century (in Džukić
et al. 2003). The use of frogs in experimental
biology classes in high schools and colleges
(demonstrating the organisation, physiology
and embryology of vertebrates, as well as
for experimental research) could also have a
certain negative impact on the populations of
green frogs. Given that the Faculty of Biology
and Medicine in Montenegro was established
only in the late 90s of the 20th century, and that
there is a small number of high schools within
the Skadar frog areal, this impact probably
did not greatly affect the populations of this
species in Montenegro.

Studies indicate that amphibians are a group
of vertebrates which are affected the most by
disturbances associated with intensive tourist /
recreation activities that lead to a wide range of
negative effects (Larson et al. 2016). In some
frog species, anthropogenic noise can affect
male vocalisation patterns and reproductive
behaviour (Caorsi et al. 2017). Also, recreational
activities may cause a decline in abundace
of frog populations, and at individual level,
may increase the time needed to resume predisturbance behavioral patterns (RodríguezPrieto and Fernández-Juricic, 2005).
On the other hand, tourism within protected
areas significantly financially contributes to
the conservation of more than 50 critically
endangered species of frogs in countries where
the state does not allocate significant funds for
the management of protected areas (Morrison
et al. 2012).

Green frogs in Montenegro probably would
never have been overharvested if they had not
became an extremely sought-after export item
in Yugoslavia after World War II. Given that
Republic of Montenegro was part of Yugoslavia
until 2006 and that annual export of items
was recorded at the state level in the Federal
Bureau of Statistics, it cannot be specified how
much was the contribution of each republic to
harvesting and exporting green frogs. However,
bearing in mind that population density of
green frogs is greatest in lowlands with large
water basins and the floodplains, it is supposed
that such areas in Former Yugoslavia (i.e.

Collecting
As mentioned above, the Skadar frog belongs
to green frogs. Another common name for
this group of frogs is “edible frogs”, which
originates from Linnaeus’ (Linnaeus, 1758) first
description of the green frog species named
Rana esculenta, from the Latin word esculentus
(edible). Later on, the whole complex of frogs
was named after this taxon, and “edible” became
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average, that was over 2 million frogs a year.
By comparison, the annual export of frogs from
India around 1990 was 70 million frogs (Oza,
1990). In proportion to the size of the country,
approximately twice as many green frogs per
area unit were exported from Yugoslavia as
compared to India (one of the world’s largest
exporters) (Džukić et al. 2003).

Vojvodina, Slavonija and the basin of the Skadar
Lake) were subjected to largest economically
effective exploitation of green frogs. Most of
these areas overlap with the zone of maximum
anthropogenic pressure (Džukić et al. 2003;
Ljubisavljević et al. 2003).
Collecting of green frogs for commercial
purposes was unselective, and all species of
green frogs inhabiting the region, including
the Skadar frog, were under the pressure of
exploitation. According to Džukić et al. (2003),
initially only larger specimens were collected,
but as the collecting intensified each year, the
lower weight limit of specimens collected for
trade was reduced to 30 g. But according to
the frog collectors testimonies, the specimens
with a weight of only 20 g were also collected,
which means that even the Skadar frog and
the Pool frog (P. lessonae) that inhabits the
Pannonian plain, despite being smaller in body
size compared to other green frogs, could not
avoid this pressure.

The average export invoice value of frog legs
was $ 2.2 and that of live frogs $ 2.7 per
kilogram, with prices varying depending on the
importing country. For example, the highest
invoice export value of frog legs was achieved
by exports to Italy ($ 3.4 / kg), and of live frogs
by exports to the United Kingdom (as much as
$ 9 / kg). It is calculated that in the second half
of the 20th century, Yugoslavia earned a total of
12.5 million dollars from the export of live frogs
and frog legs (Džukić et al. 2003).
Apart from export of frogs, imports of several
tons of live frogs were registered on several
occasions during the years of intensive trade
but every trace of them is lost (Ljubisavljević et
al. 2003).

Based on data from the Federal Bureau of
Statistics of Yugoslavia, the export of live
frogs, as well as frog meat in particular, lasted
from 1928 to the end of the 20th century, with
some interruptions during the wars (Figure 20).
Frogs were exported as an item to 17 countries,
among which the largest importers of live frogs
were France and Italy (51.2% and 42.3% of
total exports, respectively) while Switzerland
was the largest importer of frog legs (72,5%
of total exports). Quantities varied from a few
kilograms per year in the 1930s to peaks of
over 400 tons in 1958 and 1976. It has been
calculated that in total over 6,700 tons or about
112 millions of green frogs have been removed
from the nature of Yugoslavia for commercial
purposes (Džukić et al. 2003; Ljubisavljević et
al. 2003). If we add the presumed export of
live frogs to France (which was included in the
collective tariff number), from the mid-fifties
to the mid-sixties, almost 9200 tons of frogs
were caught and exported from Yugoslavia,
i.e. about 153 million individual frogs were
collected during the period of 70 years. On

Trade and transit of green frogs in former
Yugoslavia, including Montenegro, not only
devastated natural populations, but multiplied
the probability of unwanted introduction of
alien species to certain areas, as well as the
possibility of spreading pathogens. The above
mentioned will be discussed in more detail in
the following chapters.
As it was already discussed, the collecting of
green frogs in Montenegro is unselective due to
their similar appearance and the same habitat,
so the exploitation of the Skadar frog cannot
be considered separately from the one of the
Marsh frog.
According to the literature, in Montenegro,
the green frogs were collected on Skadar
Lake (Džukić, 1987; Džukić et al. 2003), which
does not mean that collecting did not exist in
the area of the Bojana/Buna Delta too. Even
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Figure 20. Total yearly amount of frogs collected for the export from ex-Yugoslavia. Amount from 1992 refers to the former SR
Yugoslavia, then comprised of the Republic of Serbia and the Republic of Montenegro (Džukić et al. 2003).

within the protected area of the Skadar Lake
National Park, the regulations in the field of
nature protection of Montenegro which did not
take green frogs into account until 2006 also
“contributed” to the collecting.

There is an obvious shift from legal exports
during the 20th century to the illegal collection
and smuggling of green frogs in the new
millennium, still happening today (Ljubisavljević,
2019), but it is probably conducted in smaller
quantities than before.

The Annual Report of the Skadar Lake National
Park for 2005 states that the Park earned more
than 11,000 euros on the account of “seized
funds, frog collecting and other” (in Saveljić,
2009). Džukić et al. (2003) state that with
the increasing depopulation of green frogs in
lowland areas due to the mass collecting and
anthropogenic pressure on their habitats, the
devastation of natural populations has spread
to almost the entire area inhabited by these
frogs, and even the mass collecting of frogs
using fishing rods took place on the ponds of
the karst Montenegrin terrain. In the Bojana/
Buna Delta area, a mass collecting of green
frogs took place in the marshes of the Long
Beach hinterland during the 1990s (Rasim Lika,
professor of biology, personal communication).

Frog farming as an alternative to
the collecting individuals of natural
populations
Although general public considers frog farming
to be a favourable alternative to collecting of
green frogs, from the professional point of
view, this activity represents an additional risk
for further devastation of natural populations.
There are no possibilities for sustainable
exploitation of species from our climate in an
artificial or natural environment (Džukić et al.
2003). Frog farms established in Asia, Central
and South America where frogs are cultivated
in extremely inadequate conditions (Figure
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Administrative measures and actions of the
Law on Freshwater Fisheries and Aquaculture
(Official Gazette of Montenegro 17/18)
prohibit the husbandry of protected species
of fish and other aquatic organisms (including
frogs) in farms if they are carried out without
the approval of the Ministry of Agriculture,
Forestry and Water Management. However,
the inconsistencies of different regulations,
which concern frogs too, as well as insufficient
coordination
between
the
competent
institutions (which will be discussed in more
detail later), opens opportunities for different
interpretations of the laws and enables the
approval of such a “business”.

21), with frequent incidents in which farmed
frogs escape to the outside environment,
pose a threat to indigenous species due to
greater competitiveness, genetic pollution
and the spread of infectious diseases (Ribeiro
et al. 2019). Even if these risks did not exist,
frog husbandry projects are not profitable in
moderate climates (Helfrich et al. 2001). High
rates of frog mortality at all ages, slow growth,
territorial behaviour, feeding habits (feeding
only on live prey), as well as other specifics
(e.g. high risk of infections in conditions of
high population density), prevent economically
acceptable frog farming (Helfrich et al. 2001).
Less successful husbandry that does not make
the desired profit could prompt “farmers” to
re-collect eggs, tadpoles and adult individuals

Diseases
Amphibian
populations
are
globally
endangered by infectious diseases, among
which two types of pathogens - chytrid fungi
(Batrachochytrium dendrobatidis - abbreviated
Bd and B. salamandrivorans) and ranaviruses
have been identified as the main causes of
the infections. In all studied cases, human
factor was found to be crucial for pathogen
transmission. It has even been established
that there are occurrences of simultaneous
infections of individuals with these two types
of pathogens (Whithfield et al. 2013). The most
drastic examples of declining populations and
extinction of amphibian species are caused
by Bd infection, which has contributed to a
pandemic of a disease called chytridiomycosis
(Cunningham, 2018).

Figure 21. Frog farm in China. Downloaded from twitter account of the activist and environmentalist John Oberg.

from the wildernes which would turn the
“farms” into a paravane for the re-devastation
of natural populations. Control of such farms
would be complicated and would require welltrained and dedicated staff.
Bringing the experience from fishery to
amphibian “aquaculture”, in therms of
husbandry or introducing more productive alien
populations, would be extremely disastrous
for indigenous species. This can be indicated
by the high risks of incidents on frog farms in
which cultivated species can escape into the
habitat of domestic species, in this case, the
Skadar frogs. Therefore, we believe that the
possible husbandry of frogs of either domestic
or alien species in Montenegro would be just
another in a series of threats to the population
of this species.

Studies have also confirmed the existence of
this disease in the amphibian populations of
the Balkans, with the largest percentage of
infected individuals belonging to green frogs
(Pelophylax sp.) (Mali et al. 2017; Vojar et al.
2017). It is assumed that green frogs could be
transmitters of chytridiomycosis, given that
they show some resistance when it comes
to this disease (Baláž et al. 2014; Vojar et al.
2017) and are subject to international trade
(Džukić et al. 2003).
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Climate change can change the hydrological
habitat characteristics. It has been found that a
decrease in rainfall leads to lower water levels
in parts of the habitat where frogs reproduce.
This leads to greater exposure of their eggs
and embryos to UV-B rays, and they become
more susceptible to infections by various
pathogens, e.g. pathogenic fungi Saprolegnia
ferax (Kiesecker et al. 2001). Additionally, the
prolonged exposure to UV-B rays can lead
to behavioural changes, slow development,
physiological and developmental disorders as
well as morphological abnormalities (Blaustein
and Belden, 2003).

Figure 22. Presence of chytridiomycosis disease in amphibian samples of south-eastern Europe. Red and yellow colours mark the samples in which the presence of chytridiomycosis was confirmed (from Vojar et al. 2017).

Global warming can lead to significant change
in the seasonal rhythm of amphibians, primarily
at the beginning and during the reproductive
season in some frog species (Beebee, 1995).
The absence of snow and/or spring rain,
which ensure abundant water levels in humid
habitats, can greatly disrupt mating. Prolonged
droughts can lead to water level drop or drying
out of habitats, which threatens or completely
prevents larval metamorphosis and migration
between aquatic habitats due to insufficient
soil moisture. These climate changes are also
a serious threat to green frogs, despite the
fact that they can often “rely” on larger aquatic
habitats that they inhabit or are in their vicinity
(Džukić et al. 2003).

In Montenegro, Bd fungal infection was found
in several species of amphibians (Figure 22),
predominantly in green frogs. The percentages
of infected sampled individuals by localities
range up to 100% (Vojar et al. 2017). The
samples of green frogs were collectively
analysed without determination of the individual
species, so it is not possible to determine
whether the Skadar frog was also sampled and
what was its percentage of infection.
In the mentioned study samples of amphibians
living in the territory of KBA Bojana/Buna
Delta (Šasko Lake and the village of Štoj in the
hinterland of Long Beach) were analysed and
the percentage of chytridiomycosis infection
was found in 22% of sampled green frog
individuals from Šasko Lake, while it wasn’t
detected among the species inhabiting the
hinterland of Long Beach.

Whether global warming leads to a longer
vegetation season, higher plant growth and
habitat overgrowth (which then becomes less
suitable for amphibian reproduction) or whether
it is a purely natural process has not yet been
reliably confirmed (Lindgren et al. 2015).

Climate change

Rising sea levels (due to global warming)
can lead to salinisation of coastal amphibian
habitats, such as the habitat of Skadar frog
populations. On the other hand, increased
frequency of climatic extremes such as extreme
rainfalls in the amphibian habitats, can lead to
water level raising and the invasion of some
predator species e.g. predatory fish (Lindgren
et al. 2015).

Amphibians as ectothermic organisms are
particularly sensitive to changes in temperature,
precipitation and ultraviolet (UV) radiation, all
of which characterise global climate change in
recent decades.
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As mentioned above, green frogs are
characterised by a special reproductive
phenomenon
hybridogenesis.
The
hybridisation consequences can drastically
affect endemic species of the green frogs
(such as the Skadar frog), especially the
genetic structure of local populations. Namely,
if alien species of the same genus that can
hybridize with autochthonous species are
introduced, hybrids formed in this way can
be “carriers” of allelic variants that may
significantly contribute to changes in alleles
frequencies in domestic populations. The
probability of these occurrences increases due
to the fact that hybrids with higher adaptive
value (that have a higher growth rate, lower
metabolic “requirements”, higher resistance to
parasites, faster and more stable ontogenetic
development, etc.) than that of the parental
species individuals can even displace their
parental species (Berger, 1988; Džukić et al.
2003). The negative impact of introduced
species of green frogs on the endemic species
Pelophylax perezi was found in Spain (Arano et
al. 1995).

All these threats caused by climate change in
combination with other stressors to which the
populations of Skadar frog are exposed in the
area of KBA Bojana/Buna Delta and beyond,
can further threaten the survival of this species.

Introduction of alien species
One of the potential causes of extintion of
autochthonous populations and taxa is the
translocation of populations from other parts of
the species range and especially the introduction
of similar allochthonous taxa (Reinert, 1991).
In addition to interspecies competition that
can, in extreme cases, lead to the extinction of
indigenous species in a relatively short period
of time, another detrimental consequence of
alien introduction is “genetic extinction” which
occurs due to hybridisation and introgression of
introduced species (or subspecies) with existing
populations or taxa (Rhymer and Simberloff,
1996). Hybridisation is the interbreeding of
individuals from genetically differentiated
populations in a broader and the interbreeding
of individuals of different species or subspecies
in a narrower sense. On the other hand,
introgression is gene flow between populations
whose individuals hybridise and it occurs
by backcrossing with one or both parental
populations (Rhymer and Simberloff, 1996).

Dzukic et al. (2003) state that something similar
could happen if allochthonous species of green
frogs Pelophylax kl. esculentus and P. lessonae
are introduced to the Skadar frog habitat. In that
case, a completely new population system of
green frogs would be created from three “true
species” (endemic Skadar frog P. shqipericus,
autochthonous Marsh frog P. ridibundus
and allochthonous Pool frog P. lessonae). A
new population from hybridogenetic lineage
(Edible frog Pelophylax kl. esculentus) could
be createdin in situ conditions. This would
threaten the endemic Skadar frog.

In conservation biology, mixing of genetic
material of different taxa through the
introgression process is referred to as a
“genetic pollution” and it has a negative effect
on the species that is under protection.
It is very important to note that hybridisation
is frequently associated with anthropogenic
habitat disturbance and especially its
fragmentation. In small isolated populations
individuals (due to the “scarcity” of reproductive
partners of the same metapopulation and/
or species) are more likely to hybridize with
genetically significantly different populations
and thus may lose own “genetic identity”.

However, current “favourable circumstance” for
this species is that its “intruders” have not been
identified in Montenegro (genetic research
Vucić et al. 2018 on the populations of green
frogs from Skadar Lake and wetland area of
the Mareza River), despite the earlier frequent
transportation of green frogs for export
purposes in former Yugoslavia. In addition,
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potection and perjury revelation (Džukić et al.
2003), but they were very frequently sacrificed
in these magical acts. They were “sacrificed” in
traditional medicine as well (Pelagić, 1905). The
wetland habitats did not fare any better since
the inhabitants of these areas faced negative
consequences because of malaria spread and
the decade-long campaign against the disease,
before its complete eradication. This rendered
a general opinion about the harmfulness
of wetland habitats on people and it was
believed that each individual “contribution” to
destruction of wetlands (especially small water
bodies) is a positive step forward in eradicating
the breeding ground of contagion which was
also the case in KBA Bojana/Buna Delta (NGO
Zeleni korak, 2017).

the Skadar frog apparently has a certain
“resistance” to “genetic pollution” because
the frequency of hybridogenesis with another
native species - the Marsh frog - is small (about
6-8% of hybrids in the population) (Hotz and
Uzzell, 1982; Vucić et al. 2018) which are only
partially fertile (Guerrini et al. 1997).
Given that the questions about the possibility
of hybridization of the Skadar frog with other
green frog species and its success rates
remain open for further research, introduction
of other species still remains a potential threat
to the populations of this endemic species. It is
also important to mention that the introduction
of predatory fish species, be they native or
alien, to localities where the Skadar frog was
detected and where no fish have been detected
so far, can: disturb the natural balance of
given habitats, lead to disturbances in the
development and the larval growth (Teplitsky et
al. 2003), and lead to the extinction of Skadar
frog at all stages of development (Džukić et.
2003).

It seems that even the organisations dealing
with the protection of wetlands have fallen
under the influence of the general opinion
about amphibians as unattractive creatures,
so the frogs are rarely presented as symbols of
wetlands in campaigns for their protection and
conservation. This should come as no surprise
given that “the average amphibian receives 75%
less funding for conservation than the average
listed mammal, bird or reptile and 90% less
funding than the average listed fish” (Tarrant et
al. 2016). Negative attitudes about amphibians
are thus translated into a lower conservation
priority. Therefore, it is very important to focus
on how to shape and influence attitudes on
amphibians, if the aim is to attract public
attention in order to achieve goals in the
protection and conservation of these animals
and their habitats (Brom et al. 2020).

Public opinion on frogs and wetland
habitats
Negative opinion and prejudices of people
towards amphibians and their habitats also
contribute to their endangerment. Frogs, as
the most common and most conspicuous
representatives of amphibians, were often
perceived by people in our region as poisonous
and harmful “sordid animals” (Palegić, 1905)
that should be tamed ( Đorđević, 1902). The
frogs were often attributed magical features
and used for divination, prayers, home

45

METHODOLOGY

46

PROTECTION AND CONSERVATION OF THE ENDANGERED SKADAR FROG AND ITS HABITATS IN THE BOJANA/BUNA DELTA

individuals and possible threats were recorded
in standard protocols sheets (see Appendix
at the end of the study). Habitat types were
determined according to Petrović et al. (2019).
The coordinates of recorded species locations
were read using a Garmin E-trex 10 GPS
device. The total number of individuals per
line transect was used to calculate the relative
index of abundance as the ratio between the
individuals observed and the length of each
transect. This simple index enables betweensite comparisons of population abundance
(e.g. Ljubisavljević et al. 2017).

Methodology
DETERMINING DISTRIBUTION,
HABITAT TYPES, ABUNDANCE AND
THREATS TO THE SKADAR FROG IN
KBA BOJANA/BUNA DELTA
In order to determine the distribution, abundance
and threats to the Skadar frog in KBA Bojana/
Buna Delta, field surveys were conducted from
March to October 2019 (Figure 23). Determining
the presence of the Skadar frog in favourable
habitats of the subject area as well as the
initial assessment of abundance, state of their
populations and threats were carried out by
visual transects based on recommendations
from the Manual for Monitoring of Lake
Species and Habitats (Deutsche Gesellschaft
für Internationale Gusammenarbeit GmbH)
a section dedicated to amphibians including
the Skadar frog (Ljubisavljević et al. 2019).
Data on the presence, habitat, number of

The review of the current project-planning
documents of Ulcinj municipality was
performed in order to analyse the plans for
land use, waste management and biodiversity
and possible consequences on the Skadar frog
and its habitats. Also, a review and analysis
of national regulations in the field of fisheries,
nature protection and animal species trade
related to green frogs was performed.

Figure 23. Fieldwork alongside the Long beach transect. © Milan Fatić
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SURVEY RESEARCH

SURVEY RESEARCH OF URBAN AND
RURAL POPULATION

SURVEY RESEARCH OF FOOD
SERVICE WORKERS

In order to determine the current attitudes of
the inhabitants of Ulcinj municipality towards
wetland habitats, the extent of their knowledge
about the ecosystem services these habitats
can offer and in order to develop a future
approach in the campaign to protect the Skadar
frog habitats, we undertook a survey of urban
and rural residents of KBA Bojana/Buna Delta
area (Figure 24). The research was conducted
on field by a random selection of respondents,
in the summer and autumn of 2019. The sample
included 63 inhabitants of rural households and
owners of rural estates and 40 citizens of Ulcinj.

The analyses of frog meat consumption in
restaurants and collecting of green frogs were
performed on the basis of an anonymous
online survey of food service workers in Ulcinj
municipality during the winter of 2020. The
sample included 22 workers engaged in food
service jobs who agreed to fill in the survey. In
addition to general information on gender, age,
education and duration of their stay in Ulcinj
municipality, the survey included questions
concerning customers’ orders of frog legs
dish as well as information on frog collecting,
purchase and price, and their attitudes on frogs
as an economic resource.

Questionnaires were specially designed for
rural and for urban populations. In addition to
the general information about the respondents

Figure 24. Surveying citizens of Ulcinj municipality. © Milan Fatić
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(gender, age, level of education, occupation,
monthly income), the survey of citizens
contained questions related to their familiarity
with basic ecological concepts, attitudes
about wetlands, frogs, perceptions of changes
in their environment and their engagement
in improvement and preservation of the
environment.
The survey for the rural population was based
more on wetlands located in or directly next
to the respondents’ property, and in addition
to general information about the respondents
(gender, age, level of education, size of rural
property, duration of living on that property,
ownership of the property and involvement in
decision-making related to it), also contained
questions to which more than one answer
could be given, and which refer to the practices
that respondents apply or would apply in those
wetlands. It also contained questions referring
to the attitudes and perceptions of respondents
about wetlands and its wildlife, services and
problems they have in relation to those habitats.

STATISTICAL ANALYSIS
Since the obtained data did not have a normal
distribution, non-parametric statistical tests
that do not require a normal data distribution
were used. The Mann-Whitney U test was
used to determine the existence of significant
statistical differences in responses between
female and male respondents. Spearman’s
correlation coefficient (r), which can be used on
smaller samples (as was the case here) gave
an approximate value of the relation between
the two variables (Macura, 2019) and it was
used to determine the dependence between
the answers to different questions. Tests were
used with a level of statistical significance p
< 0.05. The statistical program Statistica®
(STATISTICA for Windows. StatSoft, Inc., Tulsa,
OK) was used to analyse all data and create
graphs.
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could be used for comparison still don’t exist.
Considering these are only the initial estimates
of Skadar frog abundance, further research in
KBA Bojana/Buna Delta as well as establishing
gretaer number of transects in other areas
where Skadar frog has been detected are
necessary for obtaining a more complete
information.

Research results
DISTRIBUTION AND ABUNDANCE OF
THE SKADAR FROG IN KBA BOJANA/
BUNA DELTA

During the field research in 2019, the presence
of Skadar frog was confirmed in Long Beach
hinterland, Ada Bojana, Knete swamps
(Bregvija, Reč, Ćurke), Šasko Lake area (lake,
Žaka, Fraskanjel) and sporadically in the area
of Rastiška River on Sukobinsko field. In all
of these areas Skadar frog shares its habitat
with the Marsh frog. In total, 63 findings of the
Skadar frog were recorded on the area shown in
the figure 25. Since a small number of precise
data on distribution of Skadar frog in this area
was published (Stanković, 2012; Kogoj, 2017),
new data make up 97% of the total number
of findings. Skadar frog was not detected in
the area of Ulcinj Salina and in urban parts of
surveyed area. Similar observations were made
by Sovinc et al. (2017), who have concluded
that this species is extremely rare in the area
of Salina. The same authors have detected
specimens of unspecified frog species, in three
small water bodies of low salinity in Ulcinj
Salina where rainwater is retained.

TYPES OF KBA BOJANA/BUNA DELTA
HABITATS INHABITED BY SKADAR
FROG
The presence of Skadar frog was recorded in
five habitat types of importance for European
Union and in two types of other habitats. It is
most frequently recorded in white willow (Salix
alba) and white poplar (Populus alba) galleries
(92A0), then in humid dune slacks (2190) and
natural eutrophic lakes with Magnopotamion
or Hydrocharition-type vegetation (3150).
It frequently inhabits reed beds and affined
macrophyte stands (EUNIS: C3.21, C3.22,
C3.23) while it rarely occurs on Mediterranean
tall humid grasslands (6420), Constantly
flowing Mediterranean rivers (3280), Riverine
and fen scrubs (EUNIS: F9) and degraded areas.

HABITATS OF IMPORTANCE FOR THE
EUROPEAN UNION

The abundance of the Skadar frog have been
determined on the Long Beach and Šasko Lake
area, where due to the terrain characteristics
a greater number of transects could be
established. In the hinterland of Long Beach
the average number of specimens per 100
m of transect length is 4,28 ± 1,73 ( mean
value ± standard error) while it is somewhat
higher in Šasko Lake and it amounts to 6,12
± 0,62 individuals. The abundance of green
frog species can vary depending on the type
of habitat. In certain cases up to around 30
individuals of similar species - P. lessonae and
P. ridibundus have been detected per 100 m
of the bank line (Okulova et al. 1997.) Literary
data on abundance of Skadar frog which

92A0 White willow (Salix alba) and white
poplar (Populus alba) galleries
In this habitat type, Skadar frog is recorded
on Ada Bojana, Long Beach hinterland, Knete
swamps and Šasko Lake. It occurs alongside
the Mediterranean freshwater basins and is
characterised by willow (Salix alba, Salix fragilis)
and poplar forests (Populus sp.), and other
hygrophilous deciduous trees (e.g. species
of elm, alder, maple, tamarisk, walnut, ash,
pedunculate oak, greyish oak). High poplars
usually dominate these habitats but can
sometimes be replaced with other hygrophilous
deciduous trees (Petrović et al. 2019). These
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Figure 25. Distribution of the Skadar frog in KBA Bojana/Buna Delta. © Montenegrin Ecologists Society
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woods are flooded during the spring. Natural
forests of the Skadar oak (Quercus robur
scutariensis) appear across the Long Beach
area. This Mediterranean thermophilous
pedunculate oak subspecies is a local endemic
that is protected in the Montenegrin flora.

nummularia, Lippia nodiflora) with a low
vegetation cover, but also with dune slack
reedbeds and sedgebeds (Schoenus nigricans,
Cyperus longus, Cladium mariscus, Phragmites
australis, Erianthus ravennae) that can reach a
height of up to 2.5 m.

2190 Humid dune slacks

6420 Mediterranean tall humid
grasslands of the Molinio-Holoschoenion

In this habitat type Skadar frog appears on
Ada Bojana and Long Beach hinterland.
According to Petrović et al. (2019), this habitat
type represents a complex of wet, moist and
swamp communities in humid dune slacks
that is extremely sensitive to the change of
groundwater levels. It is characterised by a
seasonal variation of water levels, which can
form brackish conditions due to the mixing
of salt groundwater with fresh surface water.
Humid dune slacks include permanent or
occasional dune ponds with submerged or
floating hydrophyte (Chara sp., Elodea sp.,
Potametum sp.) and humid dune shrubs
with creeping and dwarf halophytes (Juncus
sp., Scirpus sp., Centaurium sp., Lysimachia

Mediterranean humid grasslands occur in
places of regular flooding or long water retention
in the substrate. They often do not dry out in
summer which is why they resemble actual
swamps. Hygrophilous and hygro-mesophilic
grasses dominate this type of habitat, with a
significant presence of sedges and rushes. The
Skadar frog has been recorded within this type
of habitat in the Knete swamps area.

3280 Constantly flowing Mediterranean
rivers with Paspalo-Agrostidion species
and hanging curtains of Salix and
Populus alba

Figure 26. Community of white and yellow water lilies in the west side of Šasko Lake. © Katarina Ljubisavljević
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Figure 27. Degraded surface zones on Sukobinsko field. © Katarina Ljubisavljević

Figure 28. Backfilling of Skadar frog habitats with solid waste across the area of Gornji Štoj. © Katarina Ljubisavljević
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This
habitat
represents
nitrophilous
communities of annual and perennial grass
(Poaceae) and sedge (Cyperaceae) formations
of the alluvial banks of constantly flowing
Mediterranean rivers (Petrovic et al. 2019).
In this area, Skadar frog is recorded in the
Fraskanjel village.

of smaller Žaka Lake. On Šasko Lake those
communities include associations of yellow
and white water lilies (Nymphaeto-Nupharetum
lutei Lakukšić 1965) common frogbit
(Hydrocharietum morsus ranae van Langedonk
1935) and water chestnut (Trapa natans L.)
(Caković et al. 2016).

3150 Natural eutrophic lakes with
Magnopotamion or Hydrocharition-type
vegetation

OTHER HABITATS
Reeds outside lagoons, estuaries and
dune slacks (Phragmites australis beds)
C3.21 and stands of other related tall
macrophytes (bulrush - Scripus lacustris
C3.22 and cattail —Typha sp. 3.23 )

In the realms of this habitat type, Skadar frog
can be found on Šasko Lake and Žaka locality.
Floating communities that define this type of
internationally important habitats on Šasko
Lake spread across somewhat bigger open
areas on west and north west sides of the
lake (Figure 26) while during summer months
they can cover the almost the whole surface

In the zone of this habitat type, Skadar frog
inhabits Šasko Lake and Knete swamps.
Reeds form almost monodominant association
with rare occurrences of bulrush and cattail.

Figure 29. Backfilling of Skadar frog habitats with removed soil on Sukobinsko field area. © Katarina Ljubisavljević
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Figure 30. Water pollution of Skadar frog habitats in the area of Ada Bojana. © Aleksandar Simović

Figure 31. Construction site along the Skadar frog habitat (urbanisation) in Knete swamps region. © Aleksandar Simović
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Figure 32. Boat harbours on Skadar frog habitat (disturbance) on Šasko Lake. © Milan Fatić

On Šasko Lake below Šasko and Ambulsko
hills, the reed belt is thick and wide while it is
discontinuous or isn’t developed along Briska
Gora hill where it is replaced with rush that
grows along the bank Caković et al. 2016.)

On Sukobinsko field Skadar frog is found in
the zone of riverine and fen scrubs that are
characterised by the presence of scrubs on the
edges of temporary or permanent rivers and
streams. Habitats are seasonally moist and
the flooding, which can cause the formation
of water surfaces, lasts less than half a year
(Lakušić et al. 2005). Furthermore, in this area
Skadar frog can be found in overgrown drainage
canals and degraded zones (Figure 27).

Riverine and fen scrubs (F9) and
degraded areas

RESULTS OF RESEARCH ON SPECIFIC
THREATS TO THE SKADAR FROG IN KBA
BOJANA/BUNA DELTA
In KBA Bojana/Buna Delta the following
anthropogenic threats that affect Skadar
frog were detected: habitat backfilling with
municipal solid waste, construction waste,
removed soil, municipal wastewaters and farm
runoffs, urbanisation and disturbance (Figures
28-32).

Figure 33. The extent of certain threats to Skadar frog in KBA
Bojana/Buna Delta, based on the results of field research
conducted in 2019. © Montenegrin Ecologists Society
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It has been established that on almost half of
the locations (44%) in which the presence of
the Skadar frog was confirmed, this species is
exposed to one or more of the noted threats.
A few-detected Skadar frog locations on
Sukobinsko field are under one or more threats
(100%), whereby various habitat backfillings
and their pollution with solid waste and waste
waters are both equally frequent (Figures 29,
35 and 40). In the Long Beach hinterland and
Knete swamps the percentage of Skadar frog
habitats that are under threats is almost the
same (68% and 67% respectively, Figure 34).

Figure 34. Percentage of Skadar frog locations that are under
threats in five different areas of KBA Bojana/Buna Delta. ©
Montenegrin Ecologists Society

Various backfillings of the habitat that is at the
same time polluted with solid waste dominates
these habitats (Figures 28 and 35). Slightly
lesser, but still a high percentage of threats

Figure 35. Frequency of certain threats in five different areas
of KBA Bojana/Buna Delta, where Skadar frog is detected.
Solid waste (black), disturbance (red), wastewaters and
farm runoff (blue), backfilling with removed soil (brown),
urbanisation (grey). © Montenegrin Ecologists Society
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have been detected on Ada Bojana (60%,
Figure 34) and they are mostly present in the
the touristic settlement and its immediate
surroundings, in the form of backfilling and
habitat pollution with waste and sewage
waters (Figures 30 and 35). Šasko Lake and
its immediate surrounding have the smallest
percentage of possible threats (8%) that are
usually connected with disturbance (Figures
32, 34 and 35).

have lead to the possible population declines or
extinction of local populations in those areas.
For example, in especially urbanised parts of
KBA Bojana/Buna Delta where wetlands are
permanently destroyed (e.g. Gornji and Donji
Štoj, Figure 41) Skadar frog wasn’t detected
during field research, but it is possible that it
was present there in the past. The same applies
to the Sukobinsko field that is under intensive
agricultural development that can be a cause
of rare occurrences of Skadar frog (Figure 25),
and those few detected locations of Skadar
frog are under constant threats (Figure 35). The
overview and analysis of threats are given in
the following chapters.

From the above mentioned, it can be concluded
that urbanisation and wastewaters are not
frequently observed threats to Skadar frog and
its habitats. However, it should be noted that
analysis of threats was conducted only for
locations where Skadar frog was detected. In
the majority of other localities in which threats
were noted, Skadar frog wasn’t detected
despite the existence of wetlands. This points
out to the great alterations of habitats that may

Figure 36. Backfilling even the smallest puddles with solid waste in Ulcinj Long Beach hinterland (left) and Ada Bojana (right).
© Aleksandar Simović

Figure 37. Waste backfilling of Skadar frog habitats, Ulcinj Long Beach hinterland, village Đokaj. © Katarina Ljubisavljević
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Figure 38. Piles of construction waste next to the Skadar frog habitat – the canal alongside the traffic road Kodra Dake – Ćurke
in Knete swamps region. © Katarina Ljubisavljević

BACKFILLING AND SOLID WASTE
HABITAT POLLUTION

2020 (Local Waste Management Plan (LWMP)
and Municipal Development plan (MDP),
Ulcinj Municipality 2016a,b) it has been stated
that the situation in this area is only partially
satisfactory, due to the lack of: precise data
on the amount and composition of generated
waste, effective instruments to encourage the
reduction of its generation and due to the fact
that the current option of just disposal of waste
(without recycling) is not in line with the goals
of Montenegro and the European Union. The
existence of illegal landfills and insufficiently
developed awareness and knowledge of
the local people about waste management,
insufficient funds that the municipality can
allocate for the employment of additional staff
and equipment of the City Waste Disposal
company, and lack of habits, practices and
infrastructure for separate garbage collection
and recycling are also cited as problems. It is
stated that waste is collected from about 70% of
the territory of the Ulcinj municipality, and from

The backfilling and pollution of the Skadar
frog habitat with solid municipal waste and
construction material (rubble) is, based on
field research conducted in 2019, the most
pronounced threatening factor present in all
researched areas of KBA Bojana/Buna Delta.
The local population and the staff of hospitality
facilities obviously see the depressions of
ponds and puddles as favourable places for the
disposal of various waste (Figures 36 and 37),
which directly pollutes, reduces and backfills
the habitats of the Skadar frog. Often, waste
which is left disguised on the side of the road
falls into the canals next to it (Figure 38).
Local decision-makers are obviously aware
of the problems of waste management in the
municipality of Ulcinj, given that in the latest
planning documents for the period from 2016-
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that amount an average of 80% of generated
municipal waste is collected. Mixed municipal
waste is collected and disposed in the sanitary
landfill Možura where the waste selection isn’t
being conducted (Ulcinj Municipality, 2016a).

of violations by the communal inspection,
communal police and judiciary.
The current LWMP recognises the problem
of construction waste produced yearly in the
amount of 150 kg per capita and states that in
the municipality of Ulcinj it is not administered
properly, that its accumulation in inadequately
selected locations has a bad effect on the
visual representation of the landscape, and
has a negative impact on the environment as
well. By 2020, a 50% reduction in generation
of about 3,000 tons of waste per year, with
up to 70% of it being intended for reuse had
been planned. There are no official data on the
degree of construction waste reuse in Ulcinj.
According to the LWMP, the largest amount of
solid municipal waste comes from households
and tourists, while the fact that hospitality
facilities are largely responsible for waste
generation is obviously ignored. Based on the
field research conducted in 2019, the large
quantities and concentrations of disposable
plastic packagings (usually plastic bottles)
on and around Ada Bojana that end in the
habitat of the Skadar frog, actually originate

LWMP recognises a total of 17 unregulated
landfills in the municipality. The largest number
(11) is located in the hinterland of the Long
Beach and Ada Bojana, where during field
research, a large share of this threat to the
habitats of the Skadar frog was ascertained.
Illegally disposed waste in 6 locations of this
area reaches a volume of up to 100 m3, and
in 5 locations a volume of 100 to 1000 m3. In
addition, 5 more smaller illegal landfills were
registered in the municipality, as well as two
large landfills on the site of the former waste
disposals Hije and Bratica. Although the
LWMP planned to remediate and remove all
such landfills, this has not yet been done and
it is obvious that illegal waste disposal isn’t
decreasing. When unregulated landfill removal
takes place, its reemergence occurs quickly.
This indicates inconsistent application of
penal policy, i.e. lack of control and processing

Figure 39. Communal waste on the Skadar frog habitat near the touristic settlement on Ada Bojana. © Aleksandar Simović
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from hospitality facilities (restaurants, cafes or
bungalows) (Figure 39). This points out to the
lack of cooperation between utility company,
hospitality industry and communal inspection.

assistance. The project also envisages the
installation of underground containers in Ulcinj.

The estimate given in the LWMP that the
amount of waste generated from 2016 to 2020
will be increased by 1 ton (12,500-13,500)
was likely achieved, but it is unlikely that the
amount of collected waste reached 95% as
planned. Of course, due to the absence of the
recycling process, the selective extraction of
waste did not increase to 40% as was the plan
by 2021, and at least 50% of the total amount of
collected components is not being prepared for
reuse and recycling.

During a field research conducted in 2019
contamination of the Skadar frog habitat with
sewage and farm runoffs was recorded in the
area of Ada Bojana, Sukobinsko field and Knete
swamps (Figure 40).

WASTE WATERS HABITAT POLLUTION

Ulcinj sewage system currently consists of two
systems (Ulcinj city and Long Beach), as well
as two underwater outlets. There are also three
water purification facilities (Pristan, Pinješ and
Đerani). The total amount of wastewater is on
average 23.55 l/s, 85% of which is produced by
households, and the rest by the industry (LWMP,
Municipality of Ulcinj 2016a).

It can be stated that the most important item on
which the current LMWP relies on, and on the
basis of which the reduction of disposed waste
is planned: putting into action a recycling yard
with a sorting facility, hasn’t yet been realised
and thus the previously mentioned planned
projections weren’t realised too. Consequently,
hazardous household waste is still disposed of
together with municipal waste and it apparently
often ends up in nature. Judging by the results
of a field research, initiating selection process
and recycling as well as other activities
envisaged by the current LWMP to improve
the existing situation such establishing a
waste collection network in rural settlements,
preventing illegal waste disposal, installing
underground containers, intensifying activities
in the field of strengthening public awareness,
improving the work of communal inspection
and establishing a sustainable model for the
provision and payment of municipal waste
collection services have not been undertaken.
Some of the projections of the current LWMP
could still be realised by the middle of 2022,
when the implementation of the project “Circle”
is expected to be completed. This project aims
to establish a model for waste management and
recycling in the Ulcinj territory. In June of 2020,
Ulcinj Municipality signed an agreement on the
implementation of this project, which is funded
by European Union funds for pre-accession

As stated in the previous chapter, decision
makers at the local level see environmental
protection as one of the four priority areas
when it comes to the strategic municipal
development, through the improvement of solid
waste and waste water disposal systems as
well as construction of wastewater purification
facilities and individual segments of sewerage
infrastructure (Municipality of Ulcinj, 2016b).
The main problems are poor communal
equipment in rural areas (water supply,
sewerage, wastewater treatment), insufficient
sewerage network coverage of Ulcinj
municipality, and unregulated penal policies
for pollution penalties and environmental
protection (Municipality of Ulcinj , 2016b).
Although the current planning documents of the
Ulcinj municipality (LWMP and MDP) recognise
wastewater management as a problem that will
be increasing with the development of tourism,
implementation of wastewater management
projects has been missing out or is very slow.
Back in 2016, the current LWMP ascertained
62

PROTECTION AND CONSERVATION OF THE ENDANGERED SKADAR FROG AND ITS HABITATS IN THE BOJANA/BUNA DELTA

Figure 40. One of the Skadar frog habitats polluted with wastewaters - canal on Sukobinsko field. © Milan Fatić

touristic locations of Šasko Lake and Long
Beach (Figure 32).

that the main project for the construction of
14,5 km of sewerage network in Kodre, Totoši,
Bijela Gora and Donja Bratica settlements,
was in development and that the beginning of
construction is predicted for the same year. But,
the contract for this project was only just signed
in the autumn of 2019 and it is improbable that
it will be realised until the deadline predicted
by the LWMP (the end of the ongoing year).
During that time sewerage system of these
settlements that is connected with atmospheric
sewerage is still causing waste water spillage
in Bratica stream and further in Port Milena
(Ulcinj Municipality, 2016b).

Considering that the current planning
documents (LWMP, MDP, Ulcinj Municipality
2016a,b) predict intensive development of
touristic infrastructure and offer through
touristic recreational activities on these areas,
the continuous pressure on Skadar frog
populations is to be expected.

URBANISATION
Analysing current state of habitats of
KBA Bojana/Buna Delta as well as special
purpose spatial plans and possible
consequences affecting wetlands

According to the existing documents the
beginning of wastewater purification facility
construction is planned for the year 2021.
Together with this facility, establishing the city
sewerage network is also planned.

All localities where Skadar frog was detected
have been marked as highly vulnerable or
very highly vulnerable in accordance with the
analysis for the purposes of developing the
National Strategy on Integrated Costal Zone
Management for Montenegro (NSICZMM)
(MSDT, 2015b). According to this document,

DISTURBANCE
In KBA Bojana/Buna Delta activities that
can lead to the disturbance of Skadar frog
specimens have been detected on the attractive
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the Ulcinj surroundings and its hinterland are
among 10 Montenegrin coastal areas with the
most habitats of international importance. On
these areas, improperly planned urbanisation
has lead to and still causes habitat loss.

allocates 0.75% of its budget for all activities
that relate to remediation and environment
protection (MSDT, 2016).
A great deal of activities in Ulcinj municipality
is related to tourism and hospitality industry
which is why settlements expand in the vicinity
of touristic locations, primarily in the area that
gravitates towards the city centre and Long
Beach. Settlements in which population growth
is detected, and whose development and
construction of supporting infrastructure have
lead to the fragmentation and disappearance of
wetland habitats are Donji Štoj, Pistula, Kodre
and Zoganje (Figure 41).

Dispersed urbanisation on Montenegrin cost
has caused the loss of agricultural, forest and
biodiversity resources. Data on the distribution
of the Skadar frog show that its habitats are
tightly bound with agricultural areas and forest
habitats (floodplain forrest galleries in the
first place) so the pressure on this species is
very evident. With the insight on this species
habitats in the area of Ulcinj municipality it
is evident that urbanisation is irreversibly
changing the state of its populations (Figures
18 and 19).

Other areas with wetlands are in good part the
ones where agricultural activities are present
or the areas affected by overgrowing due to
the absence of agricultural households. This
is mostly pronounced in: Gornji Štoj, Zoganj,
Donje Klezne, Vladimir, Šas, Sukobin, Fraskanjel,
Ćurke and Reč.

The data that paints a picture about the low
prioritisation degree of environment protection
on the local level is that Ulcinj municipality

Figure 41. One of the wetland habitats of four amphibian species in Donji Štoj region, destroyed by urbanisation. Photograph
from 1998. © Ruža Ćirović
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In the Ulcinj municipality there are several
established protected natural assets: Long
Beach (natural monument, IBA, IPA and
Emerald area), complex of green surfaces
located between the fortresses Forte Mare
and Citadel (natural monument), Small Beach
in Ulcinj (natural monument), Ulcinj Salina
(IBA, Emerald area, Nature park), Valdanos
Beach (natural monument), Old Town of
Ulcinj (natural monument), Ada Bojana (IBA,
Emerald area), Šasko Lake (IBA, Emerald
area). The implementation of protection and
sustainable management of Ulcinj municipality
protected areas is far from what was planned
and projected. This primarily applies to all
natural monuments and areas that have the
Emerald area status. A typical indicator of
poor management is the lack of specialised
managers. Costal management is assigned
to the Public Company Morsko Dobro. Natural
monuments do not have clearly defined borders,
and Emerald areas lack protection in practice,
but they rather just confirm the biological value
of a particular area.

coastal zone will be located near the natural
surroundings of olive groves, sandy beaches
and dunes, with hotels, sports and recreational
facilities, while tourist centre Briska Gora in the
hinterland, is planned to be on the slopes below
Šasko Lake.
This unequivocally indicates that the
development of tourism is planned on the most
attractive localities, which leads to a long-term
loss of natural space, and very often to a decline
in its attractiveness, which primarily refers to
the area of Long Beach and Ada Bojana.
On the other hand, the development of rural
tourism is planned in the zone of Bratica,
Kolonza, Pistula, Zoganje, Šas and Brajša, within
the existing households or in new facilities.
According to the USP, due to the reduced
population growth rate and characteristic forms
of spatial patterns, some rural settlements
remain within the existing borders (Bratica,
Darza, Kaliman, Kolonza, Leskovac, Salč and
Sveti Đorđe). But for most settlements, the
expansion of borders is planned (Ambula,
Bojke, Brajše, Briska gora, Gornja and Donja
Klezna, Draginje, Kosići, Kravari, Kruta, Lisna
Bore, Međureč, Mide, Pistula, Rastiš, Reč,
Sukobin, Sutjel, Ćurke, Fraskanjel, Štodra),
while for some, the reduction of their surface is
planned due to urbanisation and construction
of tourist settlements (Vladimir, Gornji Štoj,
Zoganj, Kodre, Krute, Kruče, Šas).

According to the current Urban - Spatial Plan
(USP) of the Ulcinj Municipality (MSDT, 2016),
the municipality settlements cover the area of
1147.61 hectares, and the planned settlement
area will spread for additional 1023.91 ha.
Accordingly, the percentage of increase in
urbanized land coverage by the end of 2020
is 89.22%. Despite the predictions about
population growth of only 596 more inhabitants,
the planned urban zone will be almost double
in size. This trend is directly reflected in the
accelerated habitat disappearance, intensive
fragmentation that leads to a reduction in
agricultural and forest resources, erosion and
thus the soil drainage and declining biodiversity.
According to the same document, the main
tourist places are planned to be on Long Beach,
Ada Bojana, Valdanos, Mavrijan and Briska
Gora. It is stated that the construction of highend touristic objects and facilities is planned
on these attractive sites. Tourist centres of the

The USP does not allow the construction
of facilities on areas registered as quality
agricultural or horticultural land, on areas
with quality landscape characteristics, areas
unsuitable for construction due to the unstability
and seismic characteristics of the soil, as well
as on natural habitats and protected natural
areas. Intensive agriculture is planned on the
areas characterised as quality agricultural land.
All the above data indicate a contradiction. On
the one hand, USP strives to protect valuable
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natural landscapes and agricultural goods, and
on the other hand, it wants to develop a new
tourist offer in the immediate vicinity or on the
most attractive natural and agricultural assets.
The surface reduction of some settlements
seems optimistic, but given the current
situation it is easy to conclude that most of the
planned activities have not been implemented.
According to the NSICZMM (MSDT, 2015b),
development and spatial plans envisage a
number of interventions whose implementation
could endanger the natural values, stability and
resilience of significant coastal ecosystems.
NSICZMM recognises the following threats that
can compromise natural values: urbanisation
processes, land use change, construction of
tourist, hospitality and recreational facilities on
valuable natural areas, wastewater pollution,
unsustainable tourist activities and increased
numbers of visits, excessive and illegal hunting
(birds) and fishing and wildlife disturbance.

All these threats, with the exception of
excessive and illegal hunting, are directly
related to unsustainable urbanisation. Below
are the localities along with planned actions and
possible consequences on their ecosystems
and the populations of the Skadar frog.

Long Beach and its hinterland
The largest expansion of urban settlements as
well as the creation of new tourist facilities is
planned in the hinterland of Long Beach (MSDT,
2016). In the area between Long Beach and
Salina, a linear urbanisation is planned, and
parallel with it, several tourist complexes, a golf
course, an airport and sports and recreation
areas as well. Construction of a marina with
a capacity of 100 berths is planned at the
entrance of Long Beach, on Port Milena.

Figure 42. Ulcinj Long Beach hinterland, a place where the construction of touristic complex has been planned. © Milan Fatić
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In addition to all planned activities, in relation to
the economic development through tourism as
its main activity, SUP envisages protection of
large natural, untouched coastal ecosystem of
Long Beach including internationally important
habitats of flora and fauna, which is completely
contradictory to the construction plan for this
part of the municipality.

According to the current USP (MSDT, 2016), the
area of Long Beach together with Ada Bojana still
has the greatest potential for the construction
of a high-end tourist complex, not only in Ulcinj
Municipality but also in Montenegro. It is stated
that the maximum gross floor area of the Long
Beach tourist complex is 1.480.000 m2 with
the number of beds being 18.500. In the sports
and recreational zone of Long Beach, water and
adventure sports and a camp with a capacity
of 500 beds is planned. For the same area,
Montenegro Tourism Development Strategy
(MSDT, 2008) envisages tourist capacities from
30.000 to 40.000 guest beds and 100 m2 of
green space per bed until 2020, which is twice
as much than the USP of Ulcinj Municipality
predicts. Also, total of up to 40.000 beds is
being planned in the entire municipality of Ulcinj
by this document, which means that the Long
Beach will hold most of the tourist capacity.
This clearly indicates that the largest changes
in the ecosystems of KBA Bojana/Buna Delta
will occur on the Long Beach and its hinterland
(Figure 42).

This kind of urbanisation, in addition to the
habitat reduction, leads to habitat fragmentation
and complete transformation of environmental
segments. First, the number of individuals
of a species is physically reduced, then the
movement of individuals is made more difficult
or impossible by increasing dry zones between
wetland habitats, the change in the use of
surrounding water surfaces and their physical
and chemical properties occurs, which (having
in mind the previously mentioned research of
similar species P. lessonae) cumulatively leads to
the isolation and disappearance of local demes
and disturbance of the entire metapopulation
organization of the Skadar frog.

Figure 43. Existing touristic facilities on Ada Bojana. © Aleksandar Simović
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Figure. 44. Deforested area of floodplain forest in Knete swamps, turned into a piece of land offered for sale. © Katarina
Ljubisavljević

Ada Bojana

natural vegetation of the Mediterranean coast,
which encompass a wide range of habitats,
including various stages of succession, with
sandy beaches, dunes, Mediterranean salt
meadows, reeds, southern coastal galleries
and shrubbery, Mediterranean salt steppes,
ash and oak forests including protection of
amphibians. The proclamation of Ada Bojana as
a natural monument is also envisaged, whereby
the space intended for the hotel complex would
be excluded from the protected natural asset.
NSICZMM (MSDT, 2015b) defined the area of
Ada Bojana as a potentially protected natural
asset, i.e. an area to be protected by 2020.

The current SUP (MSDT 2016) plans the
reconstruction and upgrade of the existing
facilities on Ada Bojana (Figure 43). The tourist
offer is to be supplemented by the construction
of a marina with 50 berths. It is stated that
the maximum gross field area of the tourist
settlement is 96,000 m2, and the maximum
of 1.600 tourist beds. As a part of Bojana/
Buna river flow regulation, the rehabilitation
and reconstruction of the vacation homes
and pile-dwellings zone is also planned. The
rehabilitation of the temporary illegally built
facilities and rafts zone is planned as well,
where the zone will be organised as a diffuse
hotel of temporary pile-dwellings and fishing
houses, with a central reception and the
maximum of 200 beds.

Therefore, it appears that the municipality
has recognised the ecological values of Ada
Bojana and the coastal belt of the Bojana/Buna
Delta. What can be seen as a long-term threat
to this area is the construction of a marina
on Ada Bojana, which can accelerate the
disappearance of this island. The border of the
planned protected natural resource should be
defined in accordance with the natural values
of the entire island and its surroundings, and
shouldn’t be defined in accordance with the

The SUP envisages the protection of the entire
area from interventions that would endanger
the landscape and the picturesque ambience,
especially the ecosystem of Ada Bojana,
including globally important flora and fauna
habitats. This also refers to the protection of the
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Šasko Lake with its surroundings

planned tourist capacities. In other words, it
is not ecologically acceptable for a part of the
island to be excluded from the management
process if the goal is the survival of the
island and the preservation of its biodiversity,
especially given the existing threats to Skadar
frog habitats listed in the previous chapter
(Figure 35).

Šasko Lake and the surrounding marsh
area represent one of the most biodiversityrich places of Montenegro (Figure 45). It is
internationally recognised as an Emerald area
and Important Bird Area (IBA). The current SUP
plans to declare the lake a protected natural
asset. The protection refers to the surface of the
lake at the highest water level with Fraskanjel
and the floodplain meadows of Donja Klezna.
Also, NSICZMM (MSDT, 2015b) characterised
the Šaško Lake as a potentially protected area.
The SUP also predicts the expansion of the Šas
settlement, which is located in the immediate
vicinity of the lake, for tourism purposes. A
new tourist resort is planned on an area of
24.000 m2 with a capacity of 400 beds. There
are three other settlements in the immediate
vicinity of the lake: Fraskanjel, Ambula and
Donja Klezna. SUP allows some expansion of
the existing patterns in these settlements but
with the preservation of agricultural land and a
construction ban on marsh area. Briska Gora is

Knete swamps
The wetland area in the hinterland of the Ulcinj
Salina includes the settlements of Reč, Sutjel
and Ćurke between the Salina and the Bojana/
Buna River. Based on the current SUP, a slight
expansion of the urban zone is planned in
these settlements. With the aim of ensuring
ecosystem connectivity, it is important that
these settlements and their activities do not
block the communication of wetlands (that
are already largely under the pressure of solid
waste pollution and backfilling) in the future
(which was discussed in previous chapters)
(Figures 19b, 31, 35, 38, 44).

Figure 45. Žaka, a little lake in close proximity to Šasko Lake. © Aleksandar Simović
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An expressway is planned to pass through
Ambula, Šas and Vladimir. This is a regional
road that would lead to faster connection of
cities in the southern part of Montenegro.
Such a positioned road represents the greatest
threat to the nature and biodiversity of this
area in the long run. Since the road is planned
to pass through the major part of the plain
terrain, it can cause spatial changes that lead
to a decrease in the functionality of freshwater
ecosystems through their fragmentation and
the development of activities that take place
after the construction of a road.

located on the southern side of the lake, where
a sports and recreation complex with tourist
facilities, a golf course and the development of
a solar power plant is planned.
The focus of the SUP for the area of Šasko Lake
and its surroundings is on the preservation of
natural and agricultural resources along with
the development of tourism in a way that
housing units will increase within the existing
frameworks, and the urban zone will expands
in relation to new tourist facilities. The Ulcinj
municipality envisages the advancement of
Šasko Lake with the aim to preserve the aquatic
ecosystem and its fauna and to develop tourism,
thus the following is outlined: opening and the
maintenance of the backfilled canal between
the river Bojana - Šasko Lake, enabling the
inflow of water from river Bojana/Buna into the
lake in order to ensure the better quality of lake
water, prohibition of any wastewater discharge
into Šasko Lake - enabling the continuity of fish
migration and, as it was already mentioned,
declaring the lake a protected natural area.

Vladimir with Anamalsko and Sukobinsko
fields
Vladimir, together with the Anamalsko and
Sukobinsko fields, and the settlements of
Krute, Štodra, Lisna Bore, Sukobin and Draginje,
represents a spatial unit. This area is a complex
of hilly and plain land that is rich in surface
waters.
The SUP (MSDT, 2016) plans to make Vladimir
a secondary municipal centre through the
upgrade of communal infrastructure and
modernisation of agriculture. The construction
of a service and storage zone is planned in
Vladimir, which will connect it, as the main
settlement of this part of the municipality, with
other surrounding settlements.

SUP and NSICZMM (MSDT, 2015b, 2016) point
to the dangers of the negative touristic impact
on Šaško Lake and its surroundings, but despite
that, there is an open possibility of developing
activities such as golf tourism, which has been
proven to be one of the major environment
pollutants (e.g. Wheeler and Nauright, 2006).
Also, the planned development of intensive
agriculture has a twofold effect on the Skadar
frog and its habitats. Drainage of arable plains
forms drainage canals that become secondary
habitats of the Skadar frog. These canals can
quickly overgrow with vegetation and become
unfavourable habitats for water frogs, which
can lead to the extinction of local demes as
stated above on the example of a pool frog P.
lessonae. Another problem is that arable land
is treated with pesticides and herbicides that
reach the surrounding water bodies through
runoffs, and due to the bioconcentration and
bioaccumulation they can cause developmental
disorders and increased susceptibility to
various diseases (Mann et al. 2009).

In the case of both Šasko Lake and Vladimir, the
habitats of the Skadar frog will be reduced due
to potential dispersed urbanization, intensive
agriculture and habitat fragmentation. In any
case this is an area that will have much less
biodiversity loss than the Long Beach and its
hinterland. Fragmentation is also emphasised
by the construction of the highway that
connects Vladimir with Ucinj and Albania.
This road doesn’t have installed crossings
that reduce habitat discontinuity, which would
facilitate the migration of the present species.
Also, all atmospheric waters from the surface
of this road end up in the surrounding streams
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Figure 46. Highway road Vladimir-Sukobin crossings over the number of aquatic habitats. © Milan Fatić

and thus pollute the surrounding aquatic
ecosystems (Figure 46).

frogs in the Knete swamp area, the residents
mostly deny the frog harvesting in their
municipality and point out that it is happening
in Albania, where they know that its purchase
price is 3 euros per kg.

COLLECTING OF GREEN FROGS
AND ANALYSIS OF FROG MEAT
CONSUMPTION IN RESTAURANTS OF
ULCINJ MUNICIPALITY

We tried to get more specific data on the frog
harvesting and the incidence of orders of frog
legs in restaurants in KBA Bojana/Buna Delta
through an anonymous survey of food service
workers.

During the implementation of project activities
in KBA Bojana/Buna Delta, we were confronted
with the fact that the previous tradition of
treating information on the frog collection and
trade as a “business secret” is still present
which is why that data wasn’t available to
researchers (Džukić et al. 1996). Although the
project collaborators noticed the collection of

The analysis of the respondents’ answers did
not record statistically significant differences
in all variables (questions) between the female
and male respondents (Nf = 7, Nm = 15, Mann-
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Figure 47. Percentage distribution of the answers of examinees about collecting of frogs and frog meat consumption in restaurants of Ulcinj municipality. © Montenegrin Ecologist Society
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Figure 47 (continued). Percentage distribution of the answers of examinees about collecting of frogs and frog meat
consumption in restaurants of Ulcinj municipality. © Montenegrin Ecologist Society

respondents know that the purchase of frogs
exists and what the prices are (9%), but they
think the trade takes place for the needs of a
country other than Montenegro (73%).
Younger people were significantly more likely to
give a negative answer to the question whether
they receive customers orders of frog leg
dishes (r = -0.52, p < 0.05), which indicates that
older workers who worked longer had a higher
probability of meeting customers who would
ask for a such dishes.

Whitney U test, p > 0.05), consequently the
sample was considered jointly for both sexes.
The percentage of certain answers to the
questions is shown in Figure 47.

It is important to point out the very significant
positive correlation between the experience of
food service workers with the orders of frog
meals and their attitude about frogs as an
economic resource (r = 0.75, p < 0.001).

Based on the data analysis, we can see that the
online survey was mostly accepted and done by
younger people (64%) and those with a university
degree (81%). A majority of the respondents
are most likely seasonal workers who work in
restaurants over the summer (55% stay shorter
than 6 months a year), of which the younger ones,
with a higher level of education, probably do those
jobs until they find a suitable employment in their
chosen profession. The majority of respondents
did not serve guests with frog specialties (77%),
nor have they experienced guests asking for such
dishes (68%).

Although the sample is not representative,
the results of the response analysis may still
indicate certain trends or phenomena that
should be further investigated. Certainly, in
this context, attention should be paid to the
fact that demand dictates supply, and that
the possible higher tourist demand for frog
dishes can be seen by food service workers
as a source of higher earnings, to the expense
of additional green frog species devastation
in KBA Bojana/Buna Delta. The existence of
a certain percentage of food service workers
who know about the purchase of frogs on the

However, it must be noted that 33% of guests
are inquiring frog legs dishes, and almost half
of the respondents see frogs as an economic
resource (45%). A small percentage of
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territory of Ulcinj, despite such a small sample
of surveyed participants, indicates that frog
harvesting still exists.

RESEARCH OF THE ATTITUDES OF
LOCALS ABOUT WETLANDS AND
THEIR ECOSYSTEM SERVICES

Respondents who were informed about the
frog purchase price, appointed the price of 3 - 5
euros / kg, which matches the price that was
communicated to us by the locals during the
field research.

Rural population
Among the rural population, a significant
difference was found between the female

Figure 48. Percentage distribution of the answers about wetlands given by examinees who live and/or own land in rural parts of
Ulcinj Municipality. © Montenegrin Ecologist Society
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rarely agreed to fill in the surveys (Nf = 16,
Nm = 47; Mann-Whitney U test, p < 0.01 for
both variables). In terms of answers to other
questions, there was no difference between
the genders, except when it comes to the
respondents perceptions about what problems
can wetlands cause within or around the

and male respondents in terms of property
ownership and involvement in property related
decision-making (e.g. the use of arable land
and pastures - what will be cultivated, will it
be mown, livestock husbandry, etc.), where
women are much less likely owning property
and participating in decision-making, and they

Figure 48 (continued). Percentage distribution of the answers about wetlands given by examinees who live and/or own land in
rural parts of Ulcinj Municipality. © Montenegrin Ecologist Society
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Figure 48 (continued). Percentage distribution of the answers about wetlands given by examinees who live and/or
own land in rural parts of Ulcinj Municipality. © Montenegrin
Ecologist Society

Based on the analysis of data, we can see that
the majority of examinees are middle-aged (4060 years, 62%), with a high school diploma (54%)
who have been living on their own property (78%)
permanently for more than 30 years (72%, 90%)
and are actively involved in making decisions
about the use of the property (65%).
property where they live/work (p < 0.05). Apart
from differences in the portion of individual
answers offered by the female respondents,
it should be noted that none of them believe
that dangerous and harmful animals live in the
wetland area, that that area contributes to the
spread of weeds and unpleasant odours, while
some men had these beliefs. The percentages
of different answers to the questions from the
survey are summarised in Figure 48.

Their property size is usually up to 5 ha (63%), and
those areas mostly have some form of a contact
with the wetlands, either by bordering it (51%)
or by wetlands being located within property
boundaries (38%). The most common wetland
types within or around the property are drainage
or irrigation canals (32%), rivers or streams
(27%) and floodplains (26%). The wetland area
is most often used by the respondents for the
purposes of livestock husbandry either for
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the wetland applied by respodents, are far less
represented (Figure 48).

grazing or as a watering place (a total of 55%),
and certain number of answerers point out to
the use firewood or timber from this area (11%).
13% of respodents do not use the wetland for
any purpose. It should be noted that a certain
number of respondents linked a stream, river or
canal to cattle grazing, apparently referring to
the more lush vegetation that develops along the
shores of these areas. None of the respondents
acknowledged that they dump garbage in the
surrounding wetland, although the photographs
from that area indicate otherwise.

If they apply certain practices, they do so for the
protection of: livestock (17%), property (15%)
but also the wetland itself (12%). A certain
percentage of those who perform and do not
perform interventions think that this would aid
in achieving a better quality of pastures (14%).
Regarding the awareness about the harmfulness
of agro-chemicals, water extraction and other
activities on the wetland flora and fauna
that exist on or near their properties, the
respondents opinions are divided. Generally,
most are aware that this can have detrimental
effects on wetlands (68%), but as many as
a third (23%) think that the benefits of these
activities outweigh the damage they can cause
to wetlands i.e. to its flora and fauna.

Regarding other ecosystem services that a
wetland has or could have within or near their
property, respodents gave different answers.
Answers pointing out that the wetland would
be useful for hunting and fishing (15%), for
absorption/drainage of excess water during
heavy rainfall and protection against floods
(12%), or that some wildlife should remain
intact for future generations (14%) stand out
to a certain extent (Figure 48). However, some
percentage of respondents also believe that the
wetland does not provide additional ecosystem
services (20%).

Most respondents who have an attitude about
frogs in wetlands do not have a negative
perception when it comes to these animals and/
or are aware of their role in the ecosystem (they
do not mind the frogs, frogs are useful because
birds feed on them while they feed on insects (a
total of 50%)). 38% of respodents have a negative
attitude towards frogs. Only 1% of them see frogs
as a direct economic resource, i.e. for sale.

At the same time, the wetland area causes some
problems for the answerers, 29% of them believe
that the wetland is the cause of flooding of parts
of the property, and that they would have a higher
income from their land if it were not for a wetland
(17%). Also, some believe that the wetland
contributes to the weed spread (13%) and see it as
a barrier that makes them difficult or impossible
to access other places or parts of the property
(12%), while others believe they are a source of
unpleasant odours (11%). Other answers were
represented by less than 10% (Figure 48).

The vast majority of respondents see the
inclusion of financial aid as an incentive to apply
wetland preservation practices on or near their
property (71%).
Data analysis also identified certain trends.
Owners are almost always actively involved
in making decisions about the application of
practices or property management (r = 0.70, p <
0.001), so are those who live on the property for
long period of time (r = 0.35, p < 0.01). Also, older
and less educated locals have a more negative
attitude towards frogs (r = 0.29, p < 0.05; r =
-0.34, p < 0.01).

Although they are bothered by property flooding,
most of the respodents allow natural flooding
and drainage and do not make any interventions
in this regard (43%) enabling natural processes
in the area to occur (32%), while on the other
hand, some fence the wetland area to prevent
livestock access (18%) and clean the area of
garbage (16%). Other practices, in relation to

Based on the analysis, it can be concluded that
locals and/or property owners in rural areas of
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inhabitants of Ulcinj municipality is generally
worse than of other costal municipalities,
decision makers should consider introducing
a financial incentive, subsidising production on
these properties and property maintaining, in
order to increase quality and preserve important
wetland habitats of KBA Bojana/Buna Delta.

KBA Bojana/Buna Delta are largely aware of the
ecosystem services offered by wetlands on or
around their properties, but don’t know enough
about the importance of its preservation.
Locals are largely taking practices in order
to reduce damage or increase benefits they
may have from a wetland habitat. Certain
practices such as garbage collection or refusal
to take any action (leaving wetlands to its
natural processes) are present in a certain
percentage and this is certainly encouraging,
as is the positive perception about amphibians,
especially among younger, more educated
locals. Since the financial situation of

Urban population
The percentages of different answers of the
Ulcinj residents to the questions from the
survey are summarised in Figure 49.

Figure 49.Percentage distribution of the answers concerning environment protection and wetlands given by examinees from
Ulcinj . © Montenegrin Ecologists Society
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Figure 49 (continued). Percentage distribution of the answers concerning environment protection and wetlands given by examinees from Ulcinj . © Montenegrin Ecologists Society

monthly income below the national average of
520 euros (Statistical Office, 2020), of which
68% earn below 300 euros or have no income.
Among the respondents those with a monthly
income of 500 - 1000 euros were not present.
Among the urban population of the municipality
of Ulcinj, a significant difference was found
between female and male respondents in terms

Based on data analysis, we can see that
the age structure of the respondents from
Ulcinj is mostly proportional, with a slightly
higher percentage of the two younger age
classes (60% in total). The largest number of
respondents obtained secondary education
(57%). No one occupation predominates, and
as many as 95% of the respodents earn a
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of ecosystem services (89%), but at the same
time cause certain problems (70%). According
to the percentage representation of answers,
wetlands are most often seen as animal and
plant habitats by respondents (24%), but at the
same time they believe that that animals are
often harmful or dangerous (19%). Also, a large
number of surveyees believe that wetlands
are suitable for hunting and fishing (14%)
and tourism development (11%), but at the
same time spread an unpleasant odour (17%)
and represent a kind of obstacle that hinders
or prevents access to certain places (17%).
A number of citizens believe that wetlands
have a role in the purification and renewal of
groundwater (11%), but they also contribute to
flooding (13%). Other answers are represented
to a lesser extent (Figure 49).

of monthly income, with women having lower
incomes than men (Nf = 26, Nm = 14, MannWhitney U test, p <0.05).
The majority of respondents (62%) have so far
not participated or undertaken activities related
to the improvement, protection and preservation
of the environment, such as removal of waste
from nature or from settlements, restoration
of green surfaces, recycling, protection of wild
animals or plants etc.
Respondents who have not yet undertaken or
participated in such activities, generally did not
even think about that possibility (39%), while
27% of them were not aware that were organised
actions in the past were realised. Despite low
monthly incomes, most respondents would be
encouraged to participate in those activities
through some form of organised action (36%)
and education about the needs and ways to
implement those actions (28%).

There was a tendency that more educated
people were more familiar with ecological
concepts (r = 0.41, p < 0.01) and participated
more often in environmental actions (r = 0.39,
p < 0.05). Also, those who are more familiar
with ecological concepts, are less inclined to
perceive wetlands as problematic (r = -0.47, p
< 0.01). Poor economic status can significantly
hamper the “pro-environmental” behaviour
of residents regardless of their awareness
about environmental degradation and related
consequences (Hak et al. 2016). The analysis of
the survey indicates that most Ulcinj residents
preoccupied with problems related to poor
living standards, do not prioritise devoting part
of their time to activities aimed at preserving
the environment. A number of them do not think
that they could undertake some activities on
their own, but eventually expect to be a part of an
organised action. The trend that more educated
people are more aware of environmental issues
and more willing to participate in actions is
logical, and this can be a suggestion to decision
makers that raising the standards of citizens
with investment in their education would
significantly affect their greater commitment
to environmental protection, including the
protection of wetlands that are very common
in the territory of Ulcinj municipality. Also, the

In terms of perceptions of environmental
change, 65% of respondents believe that in the
last decade there has been a decrease in its
quality due to the increased pollution, reduced
green surfaces and greater urbanisation.
Respondents are mainly partially familiar (45%)
with ecological terms that are also the subject
of this Project (ecology, wetlands, amphibians,
Skadar frog).
Similar to respondents from the rural part of
the municipality, those from the urban area
who have an attitude about frogs do not have
a negative perception about these animals
and/or are aware of their role in the ecosystem
(51% in total, Figure 49). A smaller percentage
of citizens have a negative attitude towards
frogs (18%), but a slightly higher percentage
of surveyed residents of Ulcinj, in comparison
to those from rural areas, see frogs as a direct
economic resource, i.e. for sale (8%).
The vast majority of respodents believe that
wetlands in their municipality provide some kind
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International regulations

analysis of the survey indicates that organising
environmental actions should be more frequent
and visible to the public, an it stresses the
importance of further work on education and
elimination of the confusion that citizens
have about the harmfulness and usefulness
of wetlands. Although in the urban and rural
environment of the Ulcinj municipality there is
no negative perception on one of the wetland
symbols - frogs, respondents often do not see
a clear connection between wetland habitats
and the plants and animals that inhabit it, i.e.
that the flora and fauna of wetlands affect the
possibility of achieving ecosystem services of
given habitats. One often gets the impression
that a wetland is perceived as an abstract
concept, something that is often superfluous
and not necessary for a healthy environment.

In addition to having an endangered species
status according to the IUCN categorisation,
the Skadar frog is also in Appendix III of the
The Bern Convention on the Conservation
of European Wildlife and Natural Habitats
(also known as the Bern Convention), which,
when amphibians are in question includes all
protected species not listed in Appendix II.
As such, the species requires legal regulation
of population exploitation in order to avoid
further endangerment (UNEP-WCMC, 2007).
Both countries on whose territory the Skadar
frog occurs (Montenegro and Albania) are
signatories of the Bern Convention.

National regulations

Also, although this study did not focus on the
perception of wetland habitats and undertaking
different practices from a gender perspective,
the results of the survey analysis indicate that
this aspect should be further explored and
taken into account when creating conservationoriented policies and protection of wetlands of
KBA Bojana/Buna Delta.

The previously discussed public insensitivity
towards green frogs, has resulted in neglecting
the need for any protection of these animals
in Montenegro. Green frogs were not a part
of any legal protection until 2006, which had
great consequences on the population of
these animals in Montenegro due to the abovementioned enormous harvesting of frogs in the
former Yugoslavia. These consequences were
much more drastic in Montenegro compared to
other republics of the former Yugoslavia that,
presumably, significantly contributed to the
export of frogs (Serbia and Croatia), due to the
relatively small area in this country favorable
for existence and harvesting of green frogs.
Because of the late description of this species

ANALYSIS OF THE SKADAR FROG
STATUS IN INTERNATIONAL AND
NATIONAL REGULATIONS
An overview of the Skadar frog protection
status is presented in Table 1.

List of protected
Document

species in

Conservation

Montenegro

status (IUCN)

(Sl.gl.76/06)
status

Protected species

Endangered
species (EN)*

EU Habitat

Bern

directive,

convention,

Annex

Appendix

Not listed

III

Note

In some documents, it
is still under the name
Rana shqiperica

Table 1. Overview of the Skadar frog protection status in national and international acts
* This is a translation of a publication originally published in 2020. In the meantime, there was a change in the category of threat
for the Skadar frog (=Albanian water frog) Pelophylax shqipericus from endangered (EN) to vulnerable (VU) according to IUCN
SSC Amphibian Specialist Group.
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of Yugoslavia, i.e. Serbia and Montenegro),
so the regulations also included species of
green frogs that do not inhabit the territory
of Montenegro (Pelophylax lessonae, P. kl.
esculentus). In addition to this, in different
acts, the same species is declared protected
in some and unprotected in the other acts.
For example Article 6 of the Rulebook on
the detailed method and conditions for the
collection, use and traffic of unprotected
wild species (Official Gazette of Montenegro
062/10) literally states “Collection and use
of unprotected wild species of green frogs
for commercial purposes may be performed
in the period from June 15 to September 1 if
their weight is from 50 to 120 gr and their size
from 8 cm to 15 cm. Green frog collection can
take place in the same area for a maximum of
two consecutive years. ” Attached to the same
document, however, is a list of unprotected
species where the following are enlisted:
Pelophylax ridibundus, P. kl. esculentus and P.
lessonae. None of the items in this attachment
are correct! P. ridibundus is a protected
species in Montenegro (Decision of the Official
Gazette 76/06), while the other two species do
not inhabit Montenegro.

in 1987 and due to the fact that the Skadar
frog belongs to the green frogs complex, this
species was only just put under protection in
2006 by the special Decision on placing certain
plant and animal species under protection
(Official Gazette of the Republic of Montenegro
76/06).
Following the obvious practice inherited from
the former federal state (Federal Republic
of Yugoslavia), a slow trend of improving
legislation when it comes to nature is noticeable
in Montenegro. Non-selective rewriting of
the list of species from the federal level has
often been done, which means that even in the
current 2006 Decision, there are species that
do not inhabit the territory of Montenegro (e.g.
in case of amphibians the common spadefoot
toad Pelobates fuscus) while the species that
should be included are not (e.g. yellow-bellied
toad Bombina variegata). In this regard, such
errors are an even bigger problem if, as is the
case in Montenegro, at the same time there are
different legal regulations that from specific
aspects deal with the issue of conservation and
protection of green frogs. Thus, non-selective
collecting, great similarity between individual
species of green frogs, i.e. the possibility
of species determination only by trained
professionals, and confusion when it comes to
protected and unprotected green frogs in the
regulations dealing with the collection and trade
of plant and animal species, open the possibility
of further pressure on Skadar frog populations
in Montenegro through commercial harvesting.

However, in the list of protected plant and
animal species and their products with tariff
codes of the Customs Administration, these
three species appear as protected.
It is stated that the body dimensions of
individuals (which are also taken from earlier
federal regulations) approved for collecting
do not fit the actual frog dimensions in nature
(Džukić et al. 2003). Also, the great similarity
of the Skadar frog with the “unprotected”
allochthonous Pool frog P. lessonae can also
endanger it even though it (the Skadar frog) is
literally not mentioned in these acts.

We must emphasise that in most cases the
basic characteristics of laws and regulations
governing the protection and exploitation of
green frogs - inaccuracy, the fact that they
aren’t up to date and coordinated, leads to
considerable confusion and opens possibilities
for numerous machinations in collecting,
exporting, transit or smuggling of amphibians,
including the Skadar frog. It seems that these
acts were automatically copied from the acts
of the former federal state (Federal Republic
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Finally, recent legislation in the field of
freshwater fisheries, which includes frogs
within the aquatic fauna, contributes to
certain improvements when it comes to the
protection of frogs. Thus, the Regulation on
fishing prohibitions, restrictions and measures
to protect fish stocks (Official Gazette of
Montenegro 16/2014) states that the catch of
frogs cannot be carried out without appropriate
approval of the Ministry, as well as that it is
forbidden to fish with natural bait – i.e. frogs.
The new Law on Freshwater Fisheries and
Aquaculture (Official Gazette of Montenegro
17/18) prohibits catching, taking, buying,
selling, storing, transporting and placing on the
market aquatic organisms (including frogs)
that have been declared as protected species,
and it prohibits their cultivation if is carried out
without the approval of the Ministry.
Lack of agreement in the above regulations,
possible lack of communication between the
ministries in charge of implementing these
legal acts, as well as lack of informed public
administration and customs officials, can be
the subject of abuse and a source of threats
to frog populations (including the Skadar frog)
in Montenegro. Therefore, it is necessary to
correct mistakes as soon as possible (by the
end of 2021), harmonise legal acts, work on
the education of customs officials and conduct
further research on collecting, trade and export
of green frogs, which may reveal the true extent
of these issues in Montenegro.
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dispersion potential between demes (local
populations). Areas with high connectivity of
local populations (reproductive centres) that
enable better dispersion of individuals are
crucial for the survival of the species. On the
other hand, in areas with low connectivity of
local populations, there is a high extinction
probability, and in such places it is necessary
to take special measures which include
preserving existing and/or restoring disturbed
(or destroyed) smaller wetland habitats in
order to protect the population. As stated
before, amphibian reproductive centres cannot
be considered discrete units in conservation
plans, but their groups can. In addition to
groups of reproductive centres, the protection
plans must certainly include assessing
terrestrial environment that connects these
centres and through which the dispersion
of individuals takes place. Usually, these
terrestrial parts (ecological corridors) are under
great anthropogenic influence, which leads to
an intensified isolation.

Measures of
protection and
conservation of
the Skadar frog
and its habitats
The protection of species and their habitats
is conducted through passive and active
protection. Passive protection is reflected in
the adoption of the necessary legal acts. Active
protection is reflected in their field application.
Passive protection of species in Montenegro has
been established in good part, although, at least
when it comes to green frogs, it is necessary to
eliminate ambiguities and contradictions, which
were discussed earlier. Active protection is
almost completely non-existent.
The long-term goal of the application of
measures for the protection and conservation
of the Skadar frog is to achieve a more
favourable conservation status of this species,
i.e. transition to one of the categories of lower
vulnerability in regard to current one (EN,
IUCN). In order to achieve this, it is necessary
to advocate for the implementation of a greater
number of measures related to the reduction or
disappearance of several threatening factors,
not only in the area of the Bojana/Buna Delta.
In addition, it is necessary to better study the
ecology and distribution of the Skadar frog
in order to obtain a good starting point for
the implementation of effective conservation
measures for this endemic Balkan species.

In order to identify and preserve ecological
corridors, interpretation of the results
through a geographic information system
and additional field work are necessary.
This optimises the purpose of the areas and
provides long-term protection of the Skadar
frog. Part of the ecological corridors should
be organised by constructing culverts under
the roads (underpasses). The opportunity for
the establishment of such ecological network
can be granted by the development of the
General Regulation Plan for the Montenegrin
coast, which is being prepared. This way, both
the space and biodiversity can be preserved
in the long run. In order to achieve this, it is
necessary to reduce the area intended for
construction, since its increase causes the
expansion of communal infrastructure (roads,
power lines, water supply, etc.), which leads to
increased habitat fragmentation. Reducing the

1. PRESERVATION AND
IMPROVEMENT OF HABITAT QUALITY
Ensuring continuous connection of
temporary and permanent water bodies.
This measure aims to enable the survival
of functional metapopulations with a good
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Figure 50. Volunteer training for Skadar frog monitoring on Ulcinj Long Beach (left) and Šasko Lake (right). © Milan Fatić

construction land will directly protect natural
and semi-natural freshwater habitats.

Green frogs usually represent first amphibians
that successfully colonise newly established
habitats (e.g. Stumpel and Van der Voet,
1998). In this regard, larger water basins
would be of especial value as they represent
stable habitats. Those habitats can serve as
a “source” of individuals for the creation of
entire metapopulations that would also include
a number of already existing or newly formed
smaller aquatic habitats, with constantly
transient corridors between reproductive
centres. This would provide good conditions for
maintenance of Skadar frog populations, which
would have use out of a large aquatic habitat
relative stability in the number of individuals
and resistance to environmental changes)
and smaller habitats in which the reproductive
success of demes in favourable environmental
conditions is often higher than in the large
basin due to the reduced predator pressure
(Babik and Rafinski, 2001).

Also, in all management plans and during the
implementation of evaluation procedures
of the project impact on the environment,
it is necessary to envisage measures of
impact mitigation that enable protection and
connection of Skadar frog reproductive centres
through the protection of terrestrial zone and
corridors with natural vegetation or through
the regeneration of natural vegetation if it
was previously destroyed. This would enable
protection of not only this species but of other
amphibians with which Skadar frog shares its
habitat, and other species that are dependent
on the wetlands.
Starting from the current data, measures that
include conservation of existing reproductive
centres and corridors and the prevention of
further habitat fragmentation mostly relate to
the Long Beach hinterland, Knete swamps and
Sukobinsko field.

Disturbed habitats are most common in the
Long Beach hinterland, followed by Zoganje
and Ulcinjsko field. It is necessary to define the
degree of threat to selected habitats and then
make projections about their revitalisation. For
example, if the habitats are overgrown with
large trees, then a plan for the removal and
disposal of trees and the removal of excess
substrate should be created. If a fragmented
habitat is in question, then it is requisite to
ensure the connection of water bodies. If
the drainage channels are concreted, it is

Conducting revitalisation of disturbed
and establishing new Skadar frog
habitats
In addition to conservation of existing
reproductive centres, revitalisation of disturbed
habitats or the establishment of new habitats
would be a necessary measure if a habitat is
found to be permanently damaged/destroyed.
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preservation must be predicted in the planning
documents for KBA Bojana/Buna Delta. This is
important for restoration and maintenance of
existing habitats.

necessary to eliminate the excess concrete. In
places where vegetation overgrowth can occur,
vegetation removal ought to be performed,
once a year or once every two years (depending
on its growth rate).

Implementing measures envisaged by
the Local Waste Management Plan

Establishing a unique protected natural
area on the territory KBA Bojana/Buna
Delta

The Skadar frog habitat conservation certainly
includes removal of the existing waste from
the nature and prevention of further backfilling
and solid waste and wastewater pollution.
In this regard it is necessary to implement all
the measures predicted by the LWMP (Ulcinj
Municipality, 2016a), but with changing the
restrictive instruments it is also necessary to
consider the introduction of economic benefits
for pollution management and risk control
(tax cuts, state aid, incentives etc.), which
would, according to our research, result in
better waste management in this economically
underdeveloped municipality of the costal
region of Montenegro.

Šasko Lake with its tributaries, Bojana/Buna
river delta with Ada Bojana, Ulcinj Saline,
Port Milena and permanent and temporary
water surfaces of the Long Beach hinterland
are supposed to be a part of a single park of
nature that would represent a unique natural
area, comprised of a number of biodiversity
objects/areas that are connected with each
other. This natural protected area should, first
of all have defined zones that are not desirable
or acceptable for urbanisation, then the zones
of touristic development that doesn’t reduce
the value of aquatic ecosystems and zones of
agricultural activities that increase the value
of protected natural area. To establish this
protected area would signify the preservation
of existing habitats which is possible only with
active protection and would definitely be one of
the contributors of the Skadar frog conservation
status improvement. Establishing new plan
documents without their implementation
doesn’t speed up but slow down the process of
conservation of freshwater habitats and their
species.

2. SYSTEMATIC MONITORING OF THE
SKADAR FROG POPULATIONS IN THE
SELECTED AREAS WITH DATABASE
CREATION
During the Project implementation, monitoring
of the Skadar frog was initiated through the
volunteer training at several localities in the
area of Šasko Lake and Long Beach hinterland
(Figure 50). The same monitoring protocol
for the Skadar frog has been previously
initiated in an area of Lake Skadar within
the last implementation phase of the crossborder project “Conservation and sustainable
use of biodiversity at Lakes Prespa, Ohrid
and Skadar (CSBL)”, commissioned by the
German Agency for International Cooperation
(Deutsche Gesellschaft für Internationale
Zusammenarbeit -GIZ). Through the monitoring
of the Skadar frog populations in KBA Bojana/
Buna Delta and Lake Skadar, this activity is
completed on the most part of the species
range in Montenegro, which is especially
important if we bear in mind that, as opposed

Conducting further research of the
Skadar frog ecology
It is necessary to continue working on the
research of habitat preferences, fidelity,
interaction with other syntopic species (the
Marsh frog) in order to better understand the
Skadar frog needs, effect of habitat alteration
and in order to aid in defining conservation
priorities. Continuous monitoring and conduct
of concrete research can enable the insight
in the crucial environmental factors whose
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3. RESEARCH AND PREVENTION OF
CHYTRIDIOMYCOSIS SPREAD

to Lake Skadar, a major part of KBA Bojana/
Buna Delta is still not protected and that the
aquatic species (such as Skadar frog) are
exposed to greater anthropogenic influence.
The instructions and form for monitoring are
included in the appendix of this study.

It is important to conduct research and spread
prevention measures of chytridiomycosis,
a fungal disease found in Skadar frog
populations. Through the measures that
encompass prevention of collecting, trade
and farming of green frogs, the spread
possibilities of Bd fungus disease and other
pathogens would significantly decrease.
In addition, it is necessary to familiarise
competent government authorities with these
problems and that, through the development
of educational material, enable access to
information about practices and techniques
of this amphibian disease prevention. It is
also necessary to implement efficient hygienic
protocols that would minimise the possibility
of pathogen transmission between different

It is necessary to continue the monitoring of the
Skadar frog and its habitats in the forthcoming
period, in order to gain more exact evaluation of
the population size with the aim to better plan
future measures. In addition, monitoring can
give important information about the change
of other characteristics of the areas, e.g.
water regime or presence of various threats
(urbanisation, pollution, land use change) that
don’t pose a threat only to the Skadar frog,
but to other animal and plant species of KBA
Bojana/BunaDdelta as well.

Figure 51. Educating the students from a number of Ulcinj
schools about the importance of protection and conservation of the Skadar frog and wetland habitats. © Milan Fatić

88

PROTECTION AND CONSERVATION OF THE ENDANGERED SKADAR FROG AND ITS HABITATS IN THE BOJANA/BUNA DELTA

above-mentioned possible malversation, as
well as faunal, genetic pollution and pathogen
spread.

areas. For example, the implementation of
hygienic protocols with the use of appropriate
disinfectant for footwear and equipment that
is used in wetlands, must be an obligatory
condition for obtaining a permit for flora and
fauna research or other activities that could
cause the potential to spread Bd between
different wetland locations. Before moving to
another wetland location, standard procedures
include physical mud and grass removal from
the footwear and equipment, spraying or
immersing them in disinfectant (diluted bleach
solution), water rinsing and drying (Canadian
Herpetofauna Health Working Group, 2017). It
is also known that the fungus can be destroyed
by exposure to higher temperatures (e.g. 37
°C) or by complete drying for which more
than a couple of hours is needed (3 hours or
more) (Johnson et al. 2003). It is necessary to
conduct education practices, raise awareness
and to recommend implementation of
appropriate protocols to organisations and
users of recreational activities in nature that
could cause pathogen spread from one place
to another.

5. HARMONISATION OF REGULATIONS
It is essential to synchronise domestic
regulations in the field of fisheries, nature
protection and animal species trade when it
comes to green frogs, while eliminating existing
errors in order to prevent different interpretations
that could have far-reaching consequences on
populations of autochthonous species of green
frogs in Montenegro. Laws and by-laws need to
clearly define what classifies as legal and what
as illegal activities. Also, the state of greenfrog
populations should play a significant role in
determining fishing zones and fishing bans. It
frequently the case for amphibians and aquatic
reptiles to be caught and killed in fishing nets.
Active sport fishing is also a type of amphibian
disturbance.

6. RECOGNITION OF THE
SKADAR FROG AS ONE OF THE
KEY BIODIVERSITY SPECIES
IN REGULATIONS OF NATURE
PROTECTION, SPATIAL PLANNING
AND STRATEGIC DOCUMENTS AND AS
A FLAGSHIP SPECIES

4. RESEARCH AND PREVENTION OF
COLLECTING, TRADE AND FARMING
OF GREEN FROGS
It is necessary to conduct more detailed
research on illegal collecting, smuggling or
trafficking of green frogs, both in the field and
by analysing the relevant documentation. With
the harmonisation of regulations related to this
area, punitive measures should be reviewed
and penal policy applied not only in terms of
collecting but also in terms of all activities
that negatively affect the Skadar frog. This
includes training all profiles of officials who
have common ground with collecting, selling,
controlling, issuing permits.

In the latest Local Biodiversity Action Plan of the
Ulcinj municipality (LBAP) for the period from
2020-2025 a number of threats and limiting
factors that adversely affect the conservation of
biodiversity have been identified. A decrease in
the number of amphibians due to uncontrolled
construction is ascertained, although the
Skadar frog is not being recognised as one
of the key and endangered representatives of
this fauna in the Ulcinj municipality. Therefore,
it is necessary to consider the Skadar frog
as one of the key biodiversity species of the
Ulcinj municipality and include it in the local
biodiversity action plan, given that the last LBAP
states that one of its aims is the protection of
endemic species along with the development of

We oppose all possible projects of farming,
semi-cultivation and management of natural
populations of green frogs for commercial
purposes, as well as the introduction of alien
species for the same purposes, due to the
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Figure 52. Manifestation „Frog day“ in Ulcinj 2019. © Jelena Popović

7. DEVELOPMENT OF AN ACTION
PLAN FOR THE PROTECTION OF THE
SKADAR FROG

local action plans. Also, it is necessary for other
strategic and planned documents on both local
and national level, to recognise Skadar frog
(and amphibians in general) as an important
link of biodiversity and to include measures of
protection and conservation of its populations
and habitats.

The action plan will contribute to the
incorporation of elements of biodiversity
protection into spatial planning policy. Also,
such plans specify mitigation measures during
the project construction or operation phases
whether it is construction of production plant
or a tourist complex. In order to adopt such
a plan, it is necessary to conduct additional
scientific research (e.g. population and
ecological research). The action plan for the
Skadar frog protection should be coordinated
with other action plans for wetland species
(e.g. Action plan for the conservation of
species of importance for the establishment of
the Natura 2000 network - Macedonian crested
newt Triturus macedonicus, the Balkan terrapin
Mauremys rivulata and the European pond
terrapin Emys orbicularis).

During the procedures of amendments
or adoptions of regulations on protected
Montenegrin species, localised species
such as Skadar frog, need to have priority
protection. Despite the fact that a majority of
legislations that relate to fauna protection,
have been delivered, the awareness about the
law enforcement necessity is still not highly
developed. Even in cases were measures of
species protection are clearly defined there is no
feedback from the field about the ways of their
application and their effect. It is thus necessary
to better the communication between decision
makers, inspection, construction works
executors and investors. On protected areas,
Skadar frog conservation measures need to
be in accordance with the management plans
that are designed in a way that promotes a
totality of protection values on given areas. If
the mentioned measurements haven’t been
proposed up to now, they should be included
during the plan and project revisions or
development.

There is a possibility that the protection-action
plan may be in conflict with plans for the
construction of tourist and road infrastructure
or the intentions of the property owners
(e.g. expansion of the property by wetland
backfilling or deforestation). Given that the
combined impact of these activities can have
major negative consequences for the long-term
survival of the Skadar frog, it would be desirable
to assess the overall effect of these actions
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classes in the fourth grade, biology in the
seventh (amphibians) or ninth grade (ecology),
which should be conducted in nature at the
Skadar frog habitat.

and provide a general plan. In order to prevent
and reduce the cumulative negative effect of
various projects on the Skadar frog habitat, it
is important to have timely and accurate data,
but also to work on education and raising
of public awareness so that practices of the
Skadar frog and its habitats conservation can
be understood and approved.

As part of the Project, a “Frog Day” event was
launched. It is dedicated to education and
promotional activities in order to raise public
awareness about frogs (as the largest group of
amphibians) threat issues, their importance when
it comes to healthy environment preservation
and the actions for their conservation (Figure
52). The event was founded by the international
environmental organisation “Save the frogs” and
since 2009, 55 countries around the world have
joined this action.

8. EDUCATION AND RAISING
AWARENESS OF LOCAL POPULATION
ABOUT THE IMPORTANCE OF
PROTECTION AND CONSERVATION
OF THE SKADAR FROG AND WETLAND
HABITATS
Based on the results of the study, it is clearly
necessary to continue strengthening public
awareness about the importance of wetland
habitats and amphibians for maintaining a
healthy environment. Additionally, the local
population should be directly involved in
the monitoring program and the application
of wetland protection measures on their
properties. In this way, locals will make an
active contribution to the protection of species
and the maintenance of unique biodiversity in
their immediate surroundings.

One of the strategic priorities of the LBAP of the
Ulcinj Municipality (2020-2025) is to improve
the level of awareness about the importance
of biodiversity conservation. Working on
educating the local population, especially
young people, and tourists about the need for
conservation and sustainable use of existing
resources, as well as the promotion of existing
resources, of biological, geological and cultural
heritage, play a key role in the conservation
of important habitats and species. The plan
emphasises that special attention should
be devoted to the work and involvement of
schoolchildren and youth, because acting on
their environmental awareness also indirectly
affects the awareness of adults.

During the implementation of the Project, the
education of pupils in the Ulcinj municipality
was initiated (Figure 51). Special presentations,
which teachers can use in their teaching
practice, were prepared with an accompanying
lecture on amphibians and the Skadar frog.
They were adapted to the program of nature
classes in lower grades and biology in higher
grades of primary school. During the lectures
and fieldwork, an educational brochure with
the most important information about the
Skadar frog, threats to amphibians, amphibian
ecosystem services and recommendations
for the conservation of amphibians and their
habitats, was disseminated.

In accordance with the mentioned LBAP, the
organisational takeover of the “Frog Day” event
by the municipality would enable continuity in
its maintaining and with further improvements
“Frog Day” could become attractive for tourists
as well as local entrepreneurs. This could
be done by exhibiting domestic agricultural
products related to eco- systemic services of
wetlands and with the selling of souvenirs and
home-made Skadar frog themed products.
In this way, the Skadar frog, as well as the
flamingos of the Ulcinj Salina, can become one
of the symbols of the unique biodiversity on the
territory of the Ulcinj municipality.

A proposition is made to introduce a
compulsory teaching unit that will be dedicated
to wetlands in educational curricula for nature
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protection of species and the maintenance
of unique biodiversity in their immediate
surrounding, since the applied measures can
also have a positive effect on other species that
share habitat with Skadar frog. For example,
if the owners need to backfill their wetland
property, they may be encouraged to make
several smaller new ones that are connected
with each other, or they may get instruction on
how to reduce the direct daily negative impact
on the Skadar frog habitat.

In addition, special attention should be payed
to increasing the awareness of municipality
planners, farmers, managers of tourist facilities
and tourists about the importance of protection
and conservation of Skadar frog and its habitats
in order to avoid their further degradation.
This can be done through workshops, field
excursions or by distributing educational
material.
It has also been proposed to set up information
boards at certain locations (e.g on Šasko
Lake near the restaurant, at one of the most
frequent entrances to the Long Beach, the
entrance to Ada Bojana) with information on
key species of KBA Bojana/Buna Delta, simple
recommendations for their protection, and
among other things, those could contain basic
information about chitridiomycosis and a way
to prevent its transmission. The locals and the
competent authorities need to be informed
about the harmfulness of introducing native
or non-native predatory fish into the habitat
of the Skadar frog, and in that sense, the
fish introduction in smaller aquatic habitats
inhabited by the Skadar frog is especially
harmful.

It is also necessary to establish cooperation
with property owners that own land along
the wetland areas. In addition to the abovementioned proposed incentives for waste
management, introducing incentives for
ecologic management of the property, as well
as educating the owners on how to implement
possible ecologic practices on their estates is
required. The application of ecologic practices
can be controlled by the monitoring.
Locals of the rural part of the municipality
and property owners should be given clear
guidelines on which practices/activities in the
wetland on or next to their property are harmful
and which are useful for the Skadar frog, in this
regard we list the following activities:

Informing and educating locals and
property owners in the rural part of KBA
Bojana/Buna Delta

Aquatic / wetland habitat
(reproductive center)

It is especially important to work on informing
the locals and property owners outside the
city, who, based on the analysis of the survey,
are most commonly decision makers when
it comes to the application of practices on
their property. The information should include
instructions on how to minimise the impact
of the activity done on their property on the
Skadar frog habitat, thus avoiding unnecessary
damage and destruction of the habitat. Also,
locals can undertake activities on their land
that can be favourable for the Skadar frog.

Harmful practices: Excavation, additional
irrigation or drainage; exploitation; introduction
of fish, crabs and alien species; increase in
nutrients due to fertilisation of the surrounding
land, grazing of livestock or sewage or farm
runoff; waste disposal along the border of the
aquatic habitat or in the habitat itself; use of
pesticides adjacent to aquatic habitat; the socalled hygienic cleaning; high pressure from
recreational activities and motor vehicles on
the banks of the habitat; setting up fishing nets
that are not acceptable/allowed for freshwater
fishing.

By applying simple measures for the wetland
habitat protection on their estates, the locals
would thus make an active contribution to the
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9. MAKING A FINANCIAL STRUCTURE
OF ACTIVE PROTECTION MEASURES

Useful practices:
Providing sufficient
sunlight for ponds (avoiding planting trees
in a dense arrangement); leaving a belt of
natural vegetation around the habitat; careful
movement without the use of machinery in
the immediate vicinity of the aquatic habitat;
fencing in the traditional way with a sparse
wooden fence, with a directing ramp directed
to only one part of the aquatic habitat that can
serve as a watering plough. This protects the
aquatic habitat, but also domestic animals from
accidental falling into it; leaving a vegetation
belt around unprotected manure; solid waste
removal.

The costs for implementation of the protection
measures of the Skadar frog and its habitats
should be foreseen by the budget of the
competent institutions. Some of the proposed
measures as well as research activities can
be carried out through the implementation of
the current LBAP, their implementation in other
strategic-planning documents, and by engaging
volunteers and students. Also, a number of
measures may be recommended by the office
for the environment at the local level or by the
Agency for Environmental Protection and the
Ministry of Agriculture and Rural Development.
The competent authorities may present the
measures to farmers when they are in the phase
of expanding their agricultural production. In
this way the measures can be applied by the
user / owner of the land or investor. In this way,
recommended measures become an integral
part of the activities undertaken by agricultural
holdings. This way activities are in line with the
needs of wetland habitats at the very beginning
and smallest amount of financial resources is
needed for their realization. Avoiding preventive
protection leads to implementation of
measures for ecosystem recovery that require
much higher financial resources.

Surrounding terrestrial habitat
(allows migration and eventual hibernation
of individuals)
Harmful practices: Planting trees and shrubs
on a larger scale and density; exploitation; use
of chemicals; frequent use of machinery and
vehicles.
Useful practices: Keeping or restoring natural
vegetation.
All areas where intensive agriculture is practiced
and planned should have secondary water
bodies such as drainage canals. The canals
must be earthen (not concreted) and should
be free of multi-level vegetation overgrowth in
order for the water to be retained longer and
the reproduction rate to be higher. Vegetation
removal should be carried out during the winter
period when the frogs are not active. In order
to reduce the impact of pesticides on these
secondary aquatic habitats, it is necessary that
the uncultivated areas between the drainage
canals and the arable land be at least five
meters wide. The vegetation of this belt will
contribute to self-purification - retention of
released pesticides, and the uncultivated belt
next to the canal in the form of the coast will
facilitate the process of thermoregulation of
frogs.
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APPENDIX
SHORT GUIDEBOOK FOR SKADAR
FROG MONITORING

green, frequently with large dark spots and a
thin mid-dorsal stripe. Thights and flanks are
marked with sulphur-yellow spots. Females
and young individuals are frequently largely
brown, while the males’ head and upper body
can be yellowish in colour during the breeding
season in spring.

The references are taken from the “Monitoring
manual for lake-bound species and habitats”
(Deutsche Ge- sellschaft für Internationale
Zusammenarbeit (GIZ) GmbH), a part dedicated
to amphibians (Ljubisavljević et al. 2019). The
manual is an output of the project “Conservation
and Sustainable Use of Biodiversity at Lakes of
Prespa, Ohrid and Skadar” implemented by the
GIZ organisation.

The Skadar frog shares its habitat with another
similar species - the Marsh frog. The features
that distinguish the Skadar frog from its similar
species are given in the following table (Table
A1). The vocalisations of Skadar and Marsh
frog can be heard on the website dedicated to
the Skadar frog: https://skadarskazaba.netlify.
app/#/watcher?lang=me

Where can you see and hear the Skadar
frog?

How to choose a location for Skadar frog
monitoring?

The Skadar frog can be seen during the spring
and summer in the wetlands of Lake Skadar,
Buljarica cove, the area of the Bojana/Buna
Delta (e.g. Šasko Lake, Ada Bojana, Long Beach
hinterland, Knete swamps). Which is why for a
long-term monitoring of this species would be
ideal if you live in proximity to these areas or
you frequently visit them.

It is necessary to choose a location that will
be approachable and close to you or that you
can frequently visit. This can include shores
of a lake, marsh, bigger ponds, where you will
determine the presence of the Skadar frog
using the features stated in the following table.
The shore, path or embankment along the
wetland area on which the monitoring will take
place, should be long enough for establishing a
route - transect (min 50m).

The Skadar frog can be found in stagnant
waters overgrown with aquatic vegetation,
such as lakes, marshes, ponds, ditches,
canals. Occasionally, it can be found in quieter
overgrown areas of slow-flowing rivers.

How to monitor the Skadar frog?

You can spot it basking on water lilies and
other aquatic vegetation in proximity to the
shore and on the shore itself. In the breeding
season, during spring, males inflate their light
grey vocal sacs that are located in the corners
of the mouth and produce long rattling call.

The chosen locations should be visited four
times during the spring, from the mid-March
until mid June, in regular monthly intervals.
Monitoring during day is more feasible, even
though the frogs are active at night as well.
It should be conducted during warm, sunny
days with little to no wind. Suitable weather
conditions include warm humid days after the
rain. Night temperature should be above 5°C for
the first monitoring field day in spiring.

How does the Skadar frog look like?
The Skadar frog is a species that belongs to
the group of green frogs. Its body is small to
medium in size (up to 7.5 cm), the dorsal colour
varies from light brown to different shades of
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Necessary equipment

How to perform Skadar frog monitoring

A pen, printed data sheets and monitoring
manual- that will be necessary for first field
survey until the monitoring becomes a routine
(see below), a mobile phone or camera.
Optional: GPS, water and air thermometer.

You should clearly define a walking route
(transect) on the chosen location so that you
can surely repeat the same route every time
you visit the location (e.g. from the beginning
till the end of a certain road, a distinctive tree,
traffic sign, etc). Route should be made along
the bank, embankment, etc. as close to the
water as possible. You should move slowly
and carefully in order to disturb the individuals
as little as possible (e.g. 50 m in 10 min) and
write down the number of frogs that you’ve
spotted up to 2m away from the track (on the
side closer to the water) and do so all the way

You should scan/photograph your filled
in sheets and send them to the address
of the Montenegrin Ecologists Society:
drustvoekologa@gmail.com

Table A1. Some of the basic differences between the Skadar and Marsh frog that can be observed
in nature, without catching of frogs.
Characteristics

Skadar frog

Marsh frog

Size

Small to medium in size (up
to 7cm)

Large (10-16cm)

Skin

Smooth

Rough with warts and ridges

Thight colour (during the breeding period)

Yellow

Grey to white, rarely yellow

Eardrum colour

Green to greenish-brown,
sometimes bronze

Brown

Male vocal sacs

Grey to olive

Dark grey to black

Male advertisement call

Long, loud, rattling call

Loud, distinctly separated
calls in each series,
squeaking sound

THE SKADAR FROG
Photo: Aleksandar Urošević
SMOOTH SKIN

GREENISH
EARDRUMS

GREY VOCAL
SACS

YELLOW
COLOURING
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MARSH FROG
Photos: Nenad Preradović and Katarina Ljubisavljević

DARK VOCAL
SACS

ROUGH SKIN

BROWN
EARDRUMS
WHITISH-GREY
COLOURING

• If possible, bring a thermometer and record
the air temperature at the start of your survey.
If you do not have a thermometer, record the air
temperature from a reliable source (e.g. a local
weather station or an outdoor thermometer you
have at home).

to the end of the transect. When you’ve reached
the end, upon your return, measure the length
of the transect using your steps as a reference
(make sure that one step is about 1m long).
If you have GPS you can measure the length
of the road right away. One location can have
more transects. The total number of individuals
along a transect line can be used for calculating
the relative index of abundance as the ratio
between individuals observed and the length of
the transect. This simple index allows betweensite comparison of abundances. Regular
monitoring can be a tool to confirm whether a
relative abundance vary over time at specific
site. Also, the presence and impact of threats
to Skadar frog populations can be monitored.

• If possible, record the water temperature (at a
depth of 10 cm).
• Determine the wind speed and cloudiness
based on the scale in the Data Sheet.
• Record habitat type.
• Place a transect within the monitoring
location.

Filling in the data sheet
• Before starting the the survey at selected
location, fill in the information required in the
top section of the Data Sheet. Provide the name
of the area, location, name of the observer, date
and number of the visit.

• Mark the starting point. It is best to start
the transect from an existing visible sign (e.g.
the beginning of an embankment, path, etc.)
for an easier orientation during subsequent
visits. Write down the appropriate name of the
transect, and /or take a picture of it for better
orientation during subsequent visits.

• A separate Data Sheet is used for each
transect.
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• Put a mark (e.g. vertical line) in a specific
column for each specimen observed: adult
individual column (in cases it is evidently
an adult individual, but its gender can’t be
confirmed), male advertisement call column
(only for calling males), individuals in amplexus
(for mating pairs), juvenile individual, individual
without determination. For example, when
disturbed, frogs tend to flee into the water,
which makes determination of gender and age
more difficult. In this case, a mark is written
down in the last column. This is why it is
necessary to move and walk slowly.

• Record the starting coordinates of a transect
using GPS or Google Earth. If distinctive marks
at the beginning and at the end of the transect
can be spotted on Google Earth, you can write
down the coordinates after the field visit.
• Record the starting time of the survey at each
transect.
• When you reach the end of a transect, record
its length, ending time and coordinates. If you
don’t have a GPS device, the transect length
can be measured while returning to the starting
point (using 1m steps).

• In the notes section, write down any problems
you may have encountered and any other
comments that you think may be helpful,
such as notes about recent floods, draining of
aquatic and wetland habitats, and so on.

• While walking slowly, record any observed frog
in the corresponding table in the the data sheet.
Also, record activity of individuals and possible
threats to amphibians (littering, presence of
wastewater, urbanization, habitat backfilling,
touristic facilities, etc.)

• Optionally, you can also take photos of
anything you think is important or useful.
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Data sheet for the Skadar
frog monitoring (Pelophylax shqipericus)
Observer (first name, last name)
Region:					Lokality:
Date:					

Run 1, 2, 3, 4 (circle)

Air temperature:		

		

Water temperature (if applicable):

Sky code (circle)		

sky condition

0			

Clear or few clouds

1			Partly cloudy
2			Cloudy (overcast)
Wind code (circle)		

Indicators of wind speed

0			

Calm, Smoke rises vertically

1			

Light air movement, smoke drifts

2			

Slight breeze, wind felt on face

3			

Gentle breeze, leaves and small twigs in constant motion

4			

Moderate breeze, wind raises dust and loose paper, small branches moved

Transect name if applicable:
Starting point coordinates: 			

Endpoint coordinates:

Starting time of transect survey: 		

Ending time of transect survey:

Transect length (m):
Number of adults
(*undetermined
whether is male or
female)

Number of calling
males

Number of mating
pairs

Number of
juveniles

Number of individuals
of unknown age

(*adult and juvenile
stage not distinguished)

*put a vertical line in a specific column for each specimen observed and then count the number of vertical lines per column

Specific Habitat (circle)		

Activity of specimens (circle several activities if seen)

1 Temporal pond			

1 Feeding

2 Permanent pond 			

2 Resting (sunning) at shore, fleeing upon approach

3 Marsh				

3 Resting (sunning) on water vegetation

4 Other (specify)			

4 Mating

				

5 Calling

						
Threats (littering, filling in of wetland, waste waters, urbanization, touristic facilities, etc):
Other remarks:
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