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Summary 

The report describes the physiogeographic, socio-economic and institutional conditions of the 

Tyligulskyi Lagoon and its drainage basin located in the north-western part of the Black Sea. In 

addition, an overview about the knowledge and knowledge gaps are given  
 

The natural resources of the Tyligulskyi Lagoon consist of a unique coastal landscape, rich flora and 

fauna, mineral therapeutic muds. With regard to the importance of the Tyligulskyi Liman lagoon as a 

place for fattening, nesting and rest of migrant birds, it is included in the IBA (Important Bird Areas) 

List and in the List of Ramsar Wetlands of International Importance as a waterfowl habitat of 

international value. During the last decades, fish resources decreased considerably due to summer 

hypoxia and increasing salinity inside the lagoon. Nevertheless, catches may increase in the future if 

the populations of sea species increase. 
 

The main ecological problems for the Tyligulskyi Lagoon are: 

¶ the summer phytoplankton and bottom macrophytes bloom resulting in hypoxia and the death of 

hydrobionts; 

¶ the gradual increase of water salinity caused by both decreasing freshwater inflow and sea water 

intake; 

¶ the instability of hydrological and hydrochemical conditions in the lagoon. 
 

Part of the problem is devoted to 167 artificial ponds and reservoirs (most of them illegal) that uses 

50 % of total in-coming water to the lagoon. Two regional landscape parks and six wildlife preserves 

were established to maintain the natural resources of the lagoon; these are on the list of natural 

reserves in Ukraine and are protected by national laws concerning the use of natural resources. There 

is a need to develop a strategy for water resources management and long-term plans for socio-

economical activit ies in the lagoons catchment and strategies for climate change impacts.   
 

Since 2001 until the present, monitoring of hydrology, hydrochemistry and biotic components have 

been concentrated on the lagoon coastal zone with irregular frequency. Limited financial resources the 

last decade is the reason for this. This mean that the understanding of the ecological functioning of the 

lagoons is limited. 
 

There exist a lot of data on the socio-economic state of the Tyligulskyi Lagoon but these data relates to 

the end of the 1990-th and the beginning of the 2000-th. Unfortunately, the recent data is not freely 

accessible and scattered in many regional directorates and departments. For example, the coastal 

protective strips and water protection zones are not locally defined on most part of Tyligulskyi Lagoon 

and Tyligul River and not included in land management records. The reasons are as follows. First, the 

development of land management projects defining the borders of the coastal protective strips 

demands considerable funds which local autonomous bodies lack. Second, in the 1990s the lands of 

water protection zones and coastal protective strips were shared for local residents and set aside for 

holiday villages. Illegal economical activity and improper land use take place in the water protection 

zone and coastal protective strip. The activity of economical players and residents harms appreciably 

the environment and natural resources of the lagoon and creates favourable conditions for water 

pollution in the lagoon. Also, the residents, state authorities, and local autonomous bodies are 

ecologically unconscious and uninformed in respect of environmental protection and conservation. 
 

There is a lack of an integrated coastal zone management system in Ukraine, a basin management 

model for the catchment, river basin management plans and programmes for the monitoring of water 

status can be counted among the problems of natural resources protection and conservation at the 

Tyligulskyi Lagoon. 
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1. Introduction  

The Tyligulskyi Lagoon is one of the largest, longest and deepest lagoons located between the Dnieper 

and Danube rivers in the Ukrainian part of the northwestern coast of the Black Sea (Fig. 1.1). The 

coast of the Tyligulskyi Lagoon is a natural reserve in Ukraine and on the List of Ramsar Wetlands of 

International Importance. It is a unique natural system possessing numerous natural resources that can 

be useful for the socio-economic development of adjacent territories, particularly for recreational 

purposes, eco-tourism, public health, aquaculture, and fishing. 

 

The Tyligulskyi Lagoon is separated from the sea by an isthmus (4 km wide and 7 km long; see 

section 2.1 for details), and an artificial canal joining the lagoon and the sea. However, the canal is not 

always functional due to the accumulation of sand carried in from the sea.  

 

The lagoonôs water conditions depend on the volume of water inflow from its catchment (including 

the Tyligul river runoff), the precipitation-evaporation ratio, and the water exchange with the Black 

Sea through the canal. During the period from May to September, evaporation exceeds precipitation 

threefold. As a result of anthropogenic transformations in the lagoon drainage basin, a considerable 

amount of the Tyligul river runoff goes into artificial ponds and reservoirs; therefore, the lagoonôs 

water level decreases by 0.5ï1 m during dry summers. 

 

The regional landscape park óTyligulskyiô occupies the eastern and western coasts of the lagoon. The 

park is home to a considerable spectrum of rare and endangered species of fauna and flora. 

 

 

 

Figure 1.1 ï The lagoons in the north-western part of the Black Sea including the Tyligulskyi Lagoon. 

 

Tyligulskyi Lagoon 
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Currently, there is no integrated water management within the Tyligulskyi Lagoon catchment and 

various unfavourable conditions occasionally arise in the lagoon. For example, eutrophication quite 

often deteriorates the water quality in the lagoon during its summer isolation from the sea, resulting in 

the mortality of fish and other living organisms in the lagoon. 
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2. The Physiogeographical Story 

2.1 Physical conditions of the lagoon and the drainage basin 

The Tyligulskyi Lagoon (see Fig. 1.1) is located on the Ukrainian coast in the north-western part of 

the Black Sea, 60 kilometres from the city of Odessa (46°39.3¡ï47°05.3¡N, 30°57.3¡ï31°12.7¡E). The 

lagoon used to be a valley of the Tyligul River that was later flooded by sea water. It stretches 

submeridionally from north-northwest to south-southeast. It is 45 to 52.1 km long and 1 to 4.5 km 

wide. When the watermark in the lagoon is ī0.4 m BS (meters in the Baltic system of heights and 

depths), the estimated volume and water-surface area are 452×10
6
 m

3
 and 170×10

6
 m

2
, respectively. In 

the southern and central parts, the lagoon floor has several depressions that are more than 10 m deep 

and that are divided by shallow spits (Fig. 2.1).  

 

 

Figure 2.1 ï Bathymetric map of the Tyligulskyi lagoon in isobaths under watermark ī0.4 m BS. The system is 

of horizontal coordinates WGS-84. 
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The southern part of the lagoon is deepest, with a maximum depth of 15 m. Rozengurt (1974) and 

Polischuk et al. (1990) have even reported a depth of 21 m at a particular local point. The northern 

and, to a certain extent, the central part of the lagoon are relatively shallow; the average depth of the 

lagoon is therefore less than 3 m. 

 

The lagoon is separated from the sea by an isthmus which is about 4 km wide and 7 km long. The 

isthmus formed due to the interaction of several natural events including ocean dynamics, lagoonal 

hydro- and lithodynamic as well as eolian transport processes. Accordingly, the cross profile of the 

isthmus has three landscape zones: marine, eolian, and lagoonal. The deposits in the eolian and, partly, 

lagoonal zone occurred due to eolian transport of sand from the beaches. From the other side, some 

deposits were brought to the back boundary during storms in the lagoon. The deposits divided parts of 

the landscape into small lakes and bays which were filled with sand over time and transformed into 

new parts of the isthmus. 

 

An artificial canal, 25ï30 m wide and 0.5ï1.5 m deep, was built through the isthmus to connect the 

lagoon with the sea. Pursuant to fishery purposes, the canal has to be open in spring to let young fishes 

into the lagoon for fattening. However, the canal is not always functional; sand accumulates and 

constrains its use. Shallow (0.25ï1.0 m deep) salt lakes, located in the low-lying areas of the isthmus 

are fed with water from the canal (Fig. 2.2). 

 

The catchment basin of the Tyligulskyi Lagoon has an area of 5420 km
2
 (Fig. 2.3). The following 

rivers flow into the lagoon: the Tyligul (catchment area: 3550 km
2
, length: 173 km), the Balaichuk 

(catchment area: 586 km
2
, length: 52 km), the Tsarega (catchment area: 657 km

2
, length: 46 km) 

(Shvebs and Igoshin, 2003), and the Khutorska (catchment area: 108 km
2
, length: 19 km). In addition, 

the lagoon receives surface water input from temporary watercourses such as gullies and ravines from 

an area of 349 km
2
. 

 

 

Figure 2.2 ï Location of the artificial channel and the salt lakes.  
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Figure 2.3 ï Catchment basin of the Tyligulskyi Lagoon. 

 

Considerable snow accumulation in the lagoon catchment during winter results in high amounts of 

surface runoff during spring; however, this is a seldom case. The annual norm for infiltration into 

underground aquifers varies from 5.0 mm at the upper part of the Tyligul river catchment to 1.5 mm at 

the riverôs inflow into the lagoon. Annual groundwater inflow for the Tyligul river catchment is 2.5 

mm or about 8.8×10
6
 m

3
 if the catchment area (3550 km

2
; see previous paragraph) is taken into 

account. As for the Tsarega, Balaichuk and Khutorska rivers with smaller catchment areas, the 

contribution of groundwater to annual runoff is less significant. For example, the groundwater inflow 

for the Khutorska river is about 1 mm only; as the catchment area is small (108 km
2
) conditions for the 

aquifer drainage are unfavourable. The estimated long-term annual groundwater inflow using the 

regional approach approximates to zero. Due to both a water-related activity and insignificant 

groundwater inflow to the runoff, the rivers are frozen over during the winter and dried up during the 

spring and summer low water period. 

 

Depending on annual runoff and precipitation, the downstream part of the Tyligul river can be dried 

up during 90ï240 days per year (Passport, 1994). In high-water years this periods lasts around two 

months, in medium-water years 5 months, in low-water years 6 months, and in extreme low-water 

years up to eight months. Here, we define a high-water year as a year with the exceedance probability 

of the annual runoff less than 25 %, a middle-water year ï less than 75 % and greater than 50 %, and a 

low-water year ï greater than 75 %. In practice, typical years are selected from whole observational 

period: the high-water year with the exceedance probability of the annual runoff equal to 25 %, the 

middle-water year ï 50 %, the low-water year ï 75 %, and extreme low-water year ï 95 %. Therefore, 

the middle-water year can be determined as a year with annual runoff close to a long-term mean value. 

Due to increasing air temperatures within the last two decades, the duration of drought periods 

increased slightly. 

 

There are 101 artificial reservoirs with a total volume of 12.093×10
6
 m

3
 on the Tyligul river and its 

inflows; 23 reservoirs with a total volume of 3.94×10
6
 m

3
 are located on the Tsarega river, 29 with a 

total volume of 2.56×10
6
 m

3
 are located on the Balaichuk river, and 4 with a total volume of 
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0.57×10
6
 m

3
 are located on the Khutorska river. Every year, 80 % of these reservoirs dry up and 

annual filling is necessary. 

 

Water for household purposes is taken from subterranean sources. The groundwater at the Tyligulskyi 

Lagoon catchment is a constituent of the Black Sea artesian basin. Upper aquifers are fed with 

atmospheric precipitation. As a waterproof layer is relatively deep, the Neogene sediments are fed 

with atmospheric precipitation as well (Tiuremina et al., 2011). The most widespread are the aquifers 

of Sarmatian sediments. The groundwaters of the middle Sarmatian aquifer discharge into the river 

valleys and directly into the Tyligulskyi Lagoon. The groundwater table in the upper part of the 

Tyligulskyi Lagoon drainage basin is at 5ï10 m, while it is 3ï5 m in the larger lower part. 

 

Around 150 water consumers withdraw groundwater from the Tyligul river and the Tyligulskyi 

Lagoon basin. In 2011, 2.93×10
6
 m

3
 were withdrawn for household purposes and drinking water 

supply, 0.60 ×10
6
 m

3
 for agriculture, and 0.09×10

6
 m

3
 for industrial needs, respectively, totalling 

3.62×10
6
 m

3
. After use, the impure groundwater is discharged into the Tyligul river without any 

treatment. 

 

The runoff from the Tsarega and Khutorska river has been completely withdrawn for the filling of 

artificial reservoirs created in the respective catchment areas. 

 

If annual surface inflow of fresh water from the catchment is calculated by using the water-heat 

balance approach, its long-term value for the Tyligulskyi Lagoon under natural (undisturbed by 

economic activity) conditions is 56.14×10
6
 m

3
. From this value, 46×10

6
 m

3
 is the annual runoff of the 

Tyligul river, 3.9×10
6
 m

3
 ï of the Tsarega river, 4.1×10

6
 m

3
 ï of the Balaichuk river, and 0.57×10

6
 m

3
 

ï of the Khutorska river; also, input through temporary watercourses is 1.57×10
6
 m

3
 (Loboda, 2012). 

However, observational data from 1953-2007 show that the actual annual runoff of the Tyligul river at 

the Berezivka station (near the river mouth) is 24.85×10
6
 m

3
 only. This fact is conditioned by the large 

number of artificial reservoirs formed as a result of ground (clay) dike construction. These reservoirs, 

in turn, intercept the runoff and, under the natural high evaporation, work as huge evaporation basins. 

If the long-term annual runoff under natural conditions for the small rivers is compared to the total 

volumes of artificial reservoirs, it is clear that 62 % of Balaichukôs annual runoff and almost total 

annual runoff of the Tsarega and Khutorska rivers is needed to fill the reservoirs. Thus the total annual 

surface inflow of fresh water into the Tyligulskyi Lagoon is estimated at 28×10
6
 m

3
, which is 1×10

6
 

m
3
 less by than the findings of Polischuk et al. (1990) for the early 1980-th. 

 

The water regime of the Tyligulskyi Lagoon is determined by the volume of water inflow from the 

lagoonal catchment basin, the correlation between the amount of atmospheric precipitation on the 

lagoon surface and the volume of surface evaporation, as well as the water exchange between the 

lagoon and the sea through the artificial connecting canal. 

 

Given the lagoonal water surface area of 170 km
2
, the annual rate for atmospheric precipitation of 

450 mm and an evaporation rate of 722 mm (water salinity of 20 ă), the rate of water inflow into the 

lagoon due to atmospheric precipitation is estimated to be 76.5×10
6
 m

3
; evaporation losses are 

estimated to be around 122.7×10
6
 m

3
. Consequently, even in a medium-water year, there is a deficit of 

fresh water input of around 18.2×10
6
 m

3
. Under the absence of water exchange with the sea through 

the artificial canal, this results in a 0.3 m decrease in the lagoon water level. In years with low 

atmospheric precipitation the fresh water deficit increases substantially. 

 

The variability of the water level in the Tyligulskyi Lagoon from 1936 to 1987 is given in Fig. 2.4. 

Measurements have been taken at the hydrometric station in Koblevo and values are given as monthly 

averages. After the construction of the artificial canal in 1958, the water level in the lagoon did not 

subside below ī1.0 m BS. In the 1980s, the fluctuations of lagoon water level reached 1 m. 
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Figure 2.4 ï The monthly water level (m BS) in the Tyligulskyi Lagoon for the period of 1936 through 1987. 

 

 

Figure 2.5 ï The long-term mean monthly water levels (m BS) in the Tyligulskyi Lagoon for the period of 1936 

through 1987. 

 

 

Figure 2.6 shows the variability in water level in the lagoon in the modern period (since 2003). The 

highest levels were observed in spring of 2003 when large amounts of water entered the lagoon as 

surface runoff as a result of heavy floods; the lagoonôs water level exceeded sea level by a few 

centimetres. In March and April 2003, an intensive water flow from the lagoon into the sea through 

the connecting canal was observed. Mid June, the canal was closed and the lagoon level began to 

decrease due to intensive evaporation. By the end of 2003 water levels decreased to ī0.43 m BS. 
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Figure 2.6 ï Water level in the Tyligulskyi Lagoon (m BS) according to the data from irregular observations in 

2003ï2010. 

 

The fluid dynamics in the Tyligulskyi Lagoon are very complex (Polischuk et al., 1990; Tuchkovenko 

et al., 2011). The currents in the lagoon are characterized by vortical formations (circulation cells) 

located along the longitudinal axis of the lagoon. These currents are caused by the peculiarities of the 

geomorphological structure of the lagoon such as shoreline configuration and variation in depth. The 

coastline of the lagoon is twisted and the floor in the southern and central parts features deep 

depressions that are separated by shallow spits. As a result, the lagoon has no strong currents 

alongshore, which could facilitate the mass transfer between its different parts. The vortical currents 

hinder the distribution of water masses along the lagoonôs shore. Intensification of surface currents 

occurs in the downwind-oriented shallow areas of the lagoon. In the deeper areas of the lagoon the 

surface drift currents are weakened by the benthic gradient stream (Tuchkovenko et al., 2011). 

 

During the year, the water temperature in the lagoon can vary widely. The lowest temperatures are 

usually registered in January and February (ï0.1ï0.2 Áʉ). In cold winters the lagoon is covered with 

ice for a period of 1ï2 months. The depth of the ice cover may reach 0.5 m. The waters of the 

Tyligulskyi Lagoon are warmest in July and August (up to 25ï29 Áʉ). Thus, in the shallow areas of 

the lagoon (especially in the northern part of the lagoon) the water can warm up to 30ï34 °ʉ 

(Polischuk et al., 1990). 

 

Figure 2.7 shows the water temperature and salinity in the coastal zone of the central part of the 

lagoon. In the summer months of 2007ï2009 water temperatures of 25 Áʉ and higher were observed. 

Water temperatures higher than 20 Áʉ were observed from May through September. In the 

exceptionally hot August 2010 a water temperature of 32.1 Áʉ was registered. Even in the first half of 

September 2010, the water temperature was 24.5ï24.6 Áʉ. 
 

The development of a massive seasonal thermocline in cavities of the southern and central parts of the 

lagoon in depths of more than 10 m is typical during the summer period. Provided the water 

temperature in the surface layer is 25ï30 Áʉ, the temperature at a depth of 14ï15 m does not exceed 

8ï9 Áʉ (Fig. 2.8). However after a summer severe storm, the seasonal thermocline can decay and the 

water mass in the lagoon mixes up to the bottom. 
 

The water salinity in the lagoon can fluctuate between 5 ă during the spring flood period to 23 ă in 

autumn (Fig. 2.9). In the 1960s, when the volume of the Tyligul River runoff constituted a 

considerable part of the lagoonal water balance and the water exchange with the sea was maintained, 
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Figure 2.7 ï Water temperature (Tw, Áʉ) and salinity (S, ă) in the surface layer of the central part of the 

Tyligulskyi Lagoon in (a) 2007ï2009 and (b) 2010. 

 

the average values of water salinity in the northern part of the lagoon were 8.7 ă, in the central part 

11.4 ă, and in the southern part 13ï14 ă (Rozengurt, 1974). Averaged over the period from 1975 

through 1987, the values of water salinity in the lagoon did not change substantially and comprised 9ï

10 ă in the northern part, 11 ă in the central part, and 12 ă in the southern part (Polischuk et al., 

1990). Under current conditions, water salinity in both the southern and the northern parts of the 

lagoon may increase to 19-23 ă in late summer/early autumn. Even under the heavy spring floods in 

2003, when the lagoon level rose 0.4 m above sea level, there was no substantial decline in the total 

salinity of the lagoonal waters as the freshwater was limited to a near-surface layer and a sharp 

halocline arose, preventing the vertical mixing of waters. The spring heating of waters contributes to 

the intensification of the developed pycnocline. In spite of the fact that in the spring of 2003 the 

superficial layer in the southern part of the lagoon was desalinated up to 5.5 ă, the water salinity went 

up to 19.5 ă by late autumn of that year. 
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Figure 2.8 ï Variability in the vertical distribution of water temperature (Tw, Áʉ) and salinity (S, ă) near central 

part of the Tyligulskyi Lagoon in 2010 on (a) 04 July 2010, (b) 18 July 2010, (c) 05 August 2010, and 

(d) 16 September 2010. 

 

 

 

Figure 2.9 ï Water salinity (S, ă) in various parts of the Tyligulskyi Lagoon from the data of occasional coastal 

observations of 2001ï2010. 
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From 2007 to 2009, water salinity in the central part of the lagoon fluctuated within the range of 16ï

20 ă; in 2010 it did not go lower than 18.5 ă (Fig. 2.8). The vertical distribution of salinity in the 

area with deep cavities in the central part of the lagoon in summer is characterized by relative 

homogeneity (Fig. 2.9). The maximum difference between water salinity in the surface and the benthic 

layers does not exceed 2 ă. 

 

The Black Sea areas adjacent to the lagoon are influenced by the Dnieper and the South Bug river 

runoff, whose total discharge varies from 650 m
3
 sec

ī1
 during August to 2100 m

3
 sec

ī1
 during spring 

flood (AprilïMay). Therefore, the salinity of sea water entering the lagoon through the canal is lower 

than the salinity of the lagoonal waters nowadays (6ï10 ă during spring flood and 15ï16 ă during 

low water periods). 

 

2.2 Climate, natural resources and land-use 

2.2.1 Climate 

 

The Tyligulskyi Lagoon catchment is in the southern climate zone of Ukraine and is mainly located in the 

steppe zone; only the upper Tyligul river is located in the forest-steppe zone (Korotun et al., 2000). The 

climate is temperate and continental with low rainfall, short mild winters and long hot summers. Climatic 

variations can be quite extreme, but the vicinity to the Black Sea smoothes summer temperatures and 

humidity fluctuations. Figure 2.10 shows temperature and precipitation conditions on some sites close to the 

Tyligulskyi Lagoon catchment. 

 

 

 

Figure 2.10 ï Long term (1961ï1990) mean precipitation in the cold (Pcold, November to March) and warm 

(Pwarm, April to October) season as well as monthly temperatures for January (T01) and July (T07) for 

some sites close to the Tyligulskyi Lagoon. 
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Summer (130ï140 days) is defined by sunny days and high air temperatures: the daily air temperature 

during July and August exceeds 20Áʉ and the maximum temperature ever registered was 38.3 Áʉ in June 

1926. Also, there are long (up to two months) dry periods without precipitation. Historical records 

have registered a maximum rainfall of 103 mm per day on 8 June 1926. The dominant winds come 

from north/northwest with a frequency of up to 22 %. The number of dry days with a relative humidity 

of <30 % is 27 (Passport, 1994). 

 

Autumn is rather warm and lasts about 60 days. Precipitation is low (60ï70 mm) and mainly occurs in 

form of drizzle. Cloudiness increases in autumn and around 70 % of the days in November are 

overcast. Winds from the northwest, northeast, and east are dominant and the wind speed is higher 

than in summer. 

 

Winter (about 80 days) is defined by very changeable weather with frequent thaws; daily temperatures 

range from ī20 to +15Áʉ. The period from 11th January to 10th February is coldest with temperatures 

reaching ī28Áʉ and a monthly mean temperature of ī4.7Áʉ. Snow cover occurs on less than 40 days 

during the winter with a mean depth of 50 mm. Frost can penetrate the soil to a depth of 1060 mm 

(Passport, 1994). Winter is also characterized by increased cloudiness (up to 77 % overcast days) and 

low precipitation (70-90 mm). Winds from the north dominate with wind speeds reaching 15m/s. 

 

Spring is relatively short, about 2 months, with a rapid increase in incoming solar radiation and air 

temperature. Precipitation in the form of rainfall amounts to 100-110 mm. Winds from the south 

(about 20 %) and north (up to 15 %) dominate. 

 

2.2.2 Natural resources 
 

The coast of the Tyligulskyi Lagoon is distinguished for its landscape diversity: wave-cut niches, 

coastal benches, sandy spits and islands, shallow waters and water meadows, reed beds, steppe areas 

and woodlots offer favourable conditions for biological diversity. The flora of the lagoon coast 

numbers no less than 650 species of vascular plants, at least 70 of these are dominant plants of plant 

associations and 22 species are in the National and International Red Books. Of useful plants on the 

lagoon coast, 140 are medicinal species (including 31 dominants (D) of plant associations), 110 

melliferous (23 D), 103 fodder (29 D), 93 food (22 D), 92 ornamental (18 D), 80 oil-plant (19 D), 40 

dye species (11 D); some useful plants can be gathered in an organized way. 

 

The importance of the vegetative cover on the Tyligulskyi Lagoon coast stems from its 

representativeness of the steppe zone in southern Ukraine, the occurrence of the plant associations 

registered in the Green book of Ukraine, and the species included in various protected plant lists of 

international, state and local importance. 

 

The Tyligulskyi Lagoon is also characterized by a high level of faunal biodiversity. It is habitat for 

70 % of the wetland avifauna in Ukraine, and, during migration, nesting and wintering period, about 

300 species of birds can be found here. Among them, 26 species are registered in the Red Book of 

Ukraine and three species (Phalacrocorax pygmeus Pall., nester; Haliaeetus albicilla, bird of passage, 

wintering; Rufibrenta ruficollis Pall., bird of passage) in the European Red List. Beyond the nesting 

season, especially in the spring and autumn migration period, more than 70 species of wading birds 

dwell in the lagoon, the shallow waters and reaches (Integrated Land Use of Eurasian Steppes, 2008). 

The total number of birds accounts for 2,000 to 7,000 couples. The population of wintering birds 

amounts to about 10000, and the birds of passage to about 8000 (Loieva, 2011). Due to its importance 

as a place for fattening, nesting and rest of migrant birds, the Tyligulskyi Liman lagoon is included in 

the IBA (Important Bird Areas) List and in the List of Ramsar Wetlands of International Importance as 

a waterfowl habitat of international value.  
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No less than 1500 species of invertebrate animals inhabit the lagoon coast. Twenty-three species of 

insects are listed in the Red Book of Ukraine, and two species (Saga pedo (Pallas, 1771), Zerynthia 

polyxena (Denis et Schifermuller, 1775) are registered in the European Red List. Seven species of 

amphibia, seven species of reptiles, and 31 species of mammals, six of which are listed in the Red 

Book of Ukraine, can be found here (Integrated Land Use of Eurasian Steppes, 2008). 

 

Nowadays the Tyligulskyi Lagoon is one of few wetlands that have preserved their natural seaside 

landscapes; its ecosystem offers unique conditions for fauna and flora, and the lagoon is of great value 

for the maintenance of the regionôs biological equilibrium. 

 

A total of 118 species of planktonic algae, 51 species of bottom-living vegetation, including 

multicellular water-plants and flowering macrophytes, 30 species of meso- and macrozooplankton, 46 

species of macrozoobenthos, and 25ï30 species of fish are found in the waters of the Tyligulskyi 

Lagoon (Zaitsev et al., 2006). 

 

The fishing capacity (as well as piscifauna diversity) of the Tyligulskyi Lagoon has always depended 

on its hydrological and hydrochemical regime and, first and foremost, on the salinity of its waters. In 

the 1930sï1950s, when the lagoon was desalinated due to abundant atmospheric precipitation and 

strong spring floods, the catches increased over several years. In spring, due to rising water levels, 

breaches of the isthmus occurred often and the water exchange with the sea was restored. Sea species 

of fish (Mugilidae, Gobiidae, Pleuronectidae, Clupeidae, Atherinidae etc.) were brought into the 

lagoon through occasional inrushes at the same time as freshwater fish species were taken away with 

the floods from the Dniprovsko-Buzkyi Lagoon (Abramis brama L., Rutilus rutilus L., Cyprinus 

carpio L., Stizostedion lutioperka L., Carassius auratus gibelio Bloch., Blicka bjorcna (L), Skardinius 

erithrophthalmus L. etc.) (Shekk, 2004). 

 

Thirty-four species of saltwater and freshwater fish were registered in the lagoon in 1953. In 1959, a 

connecting canal to the sea was constructed in the isthmus of the Tyligulskyi Lagoon in order to 

increase the fishing capacity. Owing to this, 45 species of fish were registered in the lagoon in 1960 

and 49 species in 1964 (Table A.1). Among them 16 (32.6 %) are brackish water
*
, 14 (28.6 %) salt 

water and 19 (38.8 %) freshwater species. In 1953ï1960 an average of 1091.8 tonnes of fish was 

caught in the lagoon annually (Fig. 2.11). The largest catch for the lagoon, 2349.6 tonnes (146.9 

kg/ha), was registered in 1956 (Zambriborshch, 1956, 1965). However, against all expectations, in the 

subsequent years the catches began to decline. This was due to a decrease of freshwater fish that was 

usually carried from the Dniprovsko-Buzkyi Lagoon to the mouth zone of the Tyligulskyi Lagoon. 

This was a result of the overregulation of the Dnipro River flow by a cascade of hydroelectric power 

stations causing a decrease in spring flood intensity, as well as the onset of reservoir salinization. As a 

consequence, a gradual replacement of freshwater fish by sea species occured, with prevailing 

amounts of ñlower value speciesò (Shekk, 2004). 

 

In 1968 the canal sanded up and from the 1970sï1990s, it only functioned intermittently, often with 

long-term interruptions, which induced a gradual growth in water salinity. As a result, in the 1980s 

Acipenser stellatus Pall., Anguila anguila L., Rutilus rutilus L. and eleven species of freshwater fish, 

as well as previously abundant salt water species of fish ï Sprattus sprattus phalericus Risso 

(Clupeidae) and Engraulis encrasicolus ponticus Aeks (Engraulidae), which entered from the sea, 

were no longer observed in the lagoon (Polishchuk et al., 1990). 

 

From 1961 to 1971, catches decreased from 877.8 to 276.1 tonnes (54.9ï17.3 kg/ha), and the fishery 

was based on Gobiidae and Atherina mochon pontica Eichw, and since 1974 ï on Atherina mochon 

pontica Eichw and Clupeonella cultriventris Nordm. From 1976 to 1979 the average catch in the 

lagoon went down to 235.5 tonnes (14.6 kg/ha). In the 1980s the predominant catches were Atherina 
 

                                                      
*
 Water with a salinity of 0.5 to 17.5 ă 



                                   Deliverable D2.1d 

15 

275

493,3

1091,8

536

253,5

151,4
105,1

187

309,3
348,6 373,2

0

200

400

600

800

1000

1200

1934-

1939

1941-

1950

1953-

1960

1961-

1971

1976-

1979

1989-

1990

1989-

2001

2008 2009 2010 2011

years

t/
y
e
a
r

 

Figure 2.11 ï Dynamics of the commercial catch of fish in the Tyligulskyi Lagoon. 

 

mochon pontica Eichw and Stizostedion lutioperka L.. The catches ranged from 105.1 to 616.0 

tonnes/year, depending on the canal function, (6.5ï38.5 kg/ha). Gobiidae, Mugilidae and Platichtys 

flescus Pall lost their commercial value, and since 1992 Atherina mochon pontica Eichw became the 

principal commercial object in the Tyligulskyi Lagoon, with catches at the end of the previous century 

ranging between 107 and 178 tonnes per year (Zaitsev et al., 2006). 

 

At the beginning of the 21
st
 century the connecting canal to the sea was restored and was intermittently 

opened for a number of years in spring to provide the influx of young saltwater fish from the sea into 

the lagoon. However, from 2007 to 2009 the canal ceased to function again and was not opened for 

longer periods until 2010, when it was open from April through September. The catches of fish, 

though increased to 309ï370 tonnes from 2009 to 2011, consisting mainly, as before, of low-value 

species Atherina mochon pontica Eichw (Loieva, 2011). In the summer of 2010, owing to hazardous 

weather conditions, strong thundershowers from June to July and anomalously high water 

temperatures in July and August, a mass mortality of fish (Gobiidae, Mugilidae) occurred. In some 

coastal areas 20 kg of dead fish per square meter were observed. 

 

In view of the deterioration of water quality indices and the lack of necessary conditions for a 

sufficient influx of young fish, mainly Mugilidae, from the sea to the lagoon for fattening, a mere 20ï

30 % of the lagoonôs fishing potential is currently made use of. 

 

Under present-day conditions a workable way to increase the fishing capacity of the lagoon is through 

the establishment of a population of valuable saltwater fishes: Mugil so-iuy Basilewsky, Acipenseridae, 

Platichtys flescus Pall, and Gobiidae could be prospective species for introduction. Artificial 

reproduction and stocking as well as formation of self-reproducing populations are considered the 

most viable ways to maintain a large population size of these species. In case of aquaculture, the 

indigenous Mugilidae (Mugil cephalus L., Liza aurata Risso, L. saliens Riso) could result in 

substantial increases of the biomass (Shekk, 2004). 

 

The Tyligulskyi Lagoon and the adjacent areas are endowed with considerable recreational resources. 

The unique coastal landscape, the abundance of flora and fauna in the lagoon, as well as in the 

adjacent areas, contribute to the development of sustainable (ógreenô) tourism and restricted types of 

recreational fishing (see Figs. 2.12 and 2.13). 
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Figure 2.12 ï Natural resources of the Tyligulskyi Lagoon. 

 

The sea side of the sandy isthmus and the coastal areas of the lagoon have very attractive wide sandy 

beaches. Shallow beaches are found in the coastal concavities and the bays, especially in the southern 

part of the lagoon. In general, the lagoonôs beaches are small in comparison to seafront beaches ï their 

width does not exceed 5ï10 m and their height is around 0.3ï0.5 m. 

 

Adjacent to the Tyligulskyi Lagoon, tourist recreation centers, campsites, hotels, and seaside health 

resorts such as Koblevo, Rybakovka and Sychavka are situated. These resorts specialize in 

climatotherapy from mid-May to mid-September (about 130 days per year) and health improvement 

for patients with non-infectious affections of the lungs and upper air passages as well as 
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Figure 2.13 ï Natural resources of the Tyligulskyi Lagoon. 

 

cardiovascular diseases. In addition, other medicinal treatments and recreational possibilities are 

offered such as ampelotherapy, the use of special diets for patients with endocrine system disorders, 

sports fishing in the Black Sea and the Tyligulskyi Lagoon, and sustainable tourism in the regional 

landscape parks. 

 

Due to its balneological resources, the Tyligulskyi Lagoon has a significant potential for the 

development of recreational and therapeutic activities. One of the largest deposits of mineral-rich 

muds in the Black Sea Region is located here, with supplies amounting to 15800 tonnes distributed 

over an area of 23200 km
2
. 

 

In order to protect the natural resources of the lagoon, two regional landscape parks were created on its 

coasts and in the water area within the limits of Odessa (3973 ha of dry land and 9981 ha of the lagoon 

water area) and Mykolaiv (8195,4 ha). In addition, nature reserves of local importance such as the 

óKalinovskyiô botanical reserve (92 ha), the óTyligulska Peresypô ornithological reserve (390 ha), the 

óKairovskyiô landscape reserve (150 ha) and the óNovomykolaivskyiô reserve (315 ha) are located in 

the Odessa region, as well as the óLower Reaches of the Tyligulskyi Liman lagoonô ornithological 

reserve (120 ha) in the Mykolaiv region. Moreover, the óKosa Strilkaô ornithological reserve of 

national importance (394 ha, Odessa region), created during the period from 1974 to 1985, is part of 

the lagoonôs coast.  

 

2.2.3 Land use 
 

The characteristics of the soils in the catchment area of the Tyligulskyi Lagoon are determined by a 

steppe climate with high temperatures and low soil moisture under high evaporation. The soils are 


