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Abstract
Six Sturgeon species were represented as native to the Black Sea and the Danube River: Great
sturgeon (Huso huso), Russian sturgeon (Acipenser guldenstaedtii), Stellate sturgeon (Acipencer
stellatus), Sterlet (Acipenser ruthenus), Ship sturgeon (Acipenser nudiventris) and Atlantic sturgeon
(Acipenser sturio). Nowadays only four of them certainty reproduce in the Lower Danube River.
Atlantic sturgeon has become extinct from the region. Although vary rare announcements by
fishermen about caught Ship sturgeon, its availability needs confirmation.
During the last 60 years the Danube River and the Black Sea are subjects of intensive anthropogenic
ipmact. Some negative changes in the structural and functional parameters of aquatic ecosystems are
came on.
The following alterations as construction of dams, pollution, waterflow variations, overfishing etc.
influence directly on the Sturgeon populations. The Lower Danube has become the only main river for
natural reproduction of Sturgeons in the Black Sea region after barraging the lower parts of the rivers
Dnestr and Dnepr.
Although the Sturgeons are endangerd throughout the World, the trend of decreasing of their catches
because of reducing of stocks is obvious.
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Brief characterization of the region
The Danube River
The Danube River and the Black Sea constitute the largest non oceanic water body in Europe. The
Danube with a total length of 2 850 km is the second longest river in Europe (After the Volga) and
flows trough 10 states (Germany, Austria, Slovakia, Hungary, Croatia, Serbia and Montenegro,
Bulgaria, Romania, Moldova and Ukraine) – fig. 1.

Figure 1. Map of the Danube River (http://www.danube-research.com/map.JPS)
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The Danube watershed basin ranges over 817 000 km2 and includes large or small parts of 17
countries ( in addition to the above mentioned: Switzerland, Czech Republic, Slovenia, Bosnia and
Herzegovina, Italy, Poland and Albania). The population of the Danube drenage basin is about 90
million inhabitants (http://en.wikipedia.org/wiki/Danube).
The natural Danube flow regime is strongly influenced by hydraulic structures and water use. The
Danube River can be divaded into 3 parts: upper (from sourses to Bratislava), middle (from Bratislava
to Iron Gate II dam and lower (under Iron Gate II dam to the Black Sea). The average discharge range
from 2 020 m3/s in the Upper Danube to 6 550 m3/s in the Lower Danube. The main river has about
300 tributaries, of which 30 are navigable. The largest tributaries are: Inn, Drava, Tisza and Sava. The
Danube Delta includes 3 main arms (Kilia, Sulina and St. George) and several lakes covering an area
of 5 600 km2. For the Danube Delta are noted about 137 fish species and subspecies (Cernisencu et
al., 2002).
The Black Sea
The Black Sea is an inland salt water (18‰) basin, conected to the Sea of Azov by the Kerch Strait
and to the Sea of Marmara by the Bosporous (fig. 2).

Figure 2. Map of the Black Sea region (http://lnweb18.worldbank.org/ECA/ECSSD.nsf)
The Black Sea covers an area of 432 000 km2, with a volume of 547 000 km3 and has a maximum
depth of 2 212 m. The total shoreline is 4 340 km
There are 6 countries bordering on the Black Sea: Romania, Ukraine, Russia, Georgia, Turkey and
Bulgaria. The total population of the Black Sea Basin is about 160 million inhabitants
The comparatively lower saltiness of the Black Sea is due to the large inflow of freshwater – 320 km3
per year. The net inflow of seawater through the Bosporous is about 200 km3 per year
(http://en.wikipedia.org/wiki/Black Sea). The biggest tributaries after the Danube are the rivers: Dnepr,
Dnestar, Bug, Kizilirmak and Don trough Azov Sea.
The Black Sea is the largest oxygen free marine system. Owing to the particular vertical distribution of
the salt content and the temperature, the water has a special structure, consisting of two quite
separate strata. The upper water level contains oxygen to a depth of 150-200 m, while the lower one
contains hydrogen suplhate (Black Sea, 1978).
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Black Sea biota includes about: 1 620 species of fungi, algae and higher plants; 1 990 invertebrates;
170 fishes and 4 mammals (http://www.blacksea-environment.org).

Sturgeon and Paddlefish species
Classification and distribution
Sturgeons and Paddlefishes belong to the class Osteichthyes (Bony fishes) and the order
Acipenseriformes, which contains the family Acipenseridae (Sturgeons) with 4 genera (Acipenser,
Huso, Scaphirhynchus and Pseudoscaphirhynchus ) and family Polyodontidae (Paddlefishes) with 2
genera (Polyodon and Psephurus).
The family of Sturgeons contains 26 species, and 2 spesies belong to the Paddlefishes. All of them
inhabit the Northern Hemisphere (http://www.fishbase.org).
This is a very ancient fish group – originated about 200 million years ago. The majority of species
occurs in the Ponto-Caspian-Aral region, following by North America and East Asia (Bemis et al.,
1997; Choudhury & Dick, 1998).
Since April 1998 all Sturgeons and Paddlefishes have been included in the list of endangered or
threatened species, controled by CITES (Appendix II /notification to the Parties No 1988/13
Conservation of Sturgeons).
Danube/Black Sea region
For the Danube/Black Sea region there are 6 Sturgeon species (fig. 3), which are or were represented
as native:
Russian sturgeon (Acipenser guldenstaedtii) – reaches a length of 150-200 cm, weight of 40-70 kg
(400 cm and 300 kg in the past) and age of 50 years. Usually the caught specimens are considerably
smaller (5-24kg). Forms migratory and resident races. The males reach sexual maturity at 7-8 years
and the females at 12-13 years. Spawns each 3-5 years.It has a big economic value in the region.
According to the Red list 2000 of IUCN the Black Sea stock of Russian sturgeon is endangered.
Ship sturgeon (Acipenser nudiventris) – vary rare species in the region. Attains a length of 200 cm,
weight of 130 kg and age of 36 years. Diadromous species, forms also a non-migratory race.
Reaching of maturity – lake a Russian sturgeon. According to the Red list 2000 of IUCN the Ship
sturgeon is endangered.
Sterlet (Acipenser ruthenus) – the smallest Sturgeon species, reaches 100-120 cm in length, a weight
of 16 kg and age of 25 years. Usually the caught specimens are 0,5-4 kg. The males reach maturity at
4 years and the females at 7 years. Spawns each 1-3 years. With economic value in the Lower
Danube. According to the Red list 2000 of IUCN the Sterlet is vulnerable.
Stellate sturgeon (Acipencer stellatus) – the second most important species in the region. Reaches a
maximum length of 200 cm and weight of 80 kg, but usually 100-120 cm and 6-8 kg. The males attaint
maturity at 5-8 years and the females at 8-12 years. According to the Red list 2000 of IUCN the Black
Sea stock of Stellate sturgeon is endangered.
Atlantic sturgeon (Acipenser sturio) – Big migratory fish, reaches a length of 350 cm and a weight of
320 kg. In the danube River and North-western Black Sea it is belived to be extinct. According to the
Red list 2000 of IUCN the Atlantic sturgeon is critically endangered.
Great sturgeon (Huso huso) – the largest freshwater fish in the World. Reaches a maximum length
400-500 cm, a weight of 400-600 kg and age more than 100 years. The biggest Beluga caught in the
Danube had a weight of 882 kg. The biggest one in the World was caught in the Volga River in 1827
and it was 9 m long and weigh 1500 kg (Berg, 1948). Attains sexual maturitry later than other
Sturgeons – the males at age of 14-18 years and females at 16-23 years. Spawns each 4-6 years.
With big economic value in the Lower Danube. According to the Red list 2000 of IUCN the Black Sea
stock of Great sturgeon is endangered.
Nowadays only four of them certainty reproduce in the Lower Danube River. Atlantic sturgeon has
become extinct from the region. Although vary rare announcements by fishermen about caught Ship
sturgeon, its availability needs confirmation (Hensel & Holcik, 1997; Bacalbasa-Dobrovici, 1997;
Bacalbasa-Dobrovici & Patriche, 1999; Reinartz, 2002).
During the last years other Acipenseriform species have been introduced in the Danube River region
(Reinartz, 2002) as an object of fishfarming: Siberian sturgeon (Acipenser baerii), Adriatic sturgeon
(Acipenser naccarii), hybrid form Bester (A. ruthenus X H.huso) and Mississippi paddlefish (Polyodon
spathula). At this instant we can not say, if these species will become acclimatized in the region,
although the juvenile Mississippi paddlefish were caught in the Lower Danube (Vassilev & Pehlivanov,
2005).
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Figure 3. Sturgeons in the Danube River and the Black Sea

4

Out of the all native species, 5 are anadromous (diadromous) migrants i.e. living in the Black Sea and
entering in the Danube River for spawning. Only Sterlet (A. ruthenus) is entirely freshwater
(potamodromous) species. The migratory species form two peaked migration pattern (races). The
spring (vernal) race enters the river and spawns the same year. The winter (fall) race enters the river
in the autumn, overwinters in the river and spawns in the next year. This migration pattern is explained
by the longer distance which the winter race have to cover to use upstream spawning sites (Berg,
1948). Besides the migratory races, only a freshwaters forms (that does not migrate back to the Sea)
of Russian, Ship and Stellate sturgeon has been reported (Raspopov & Putilina, 1989; Veschev, 1995;
Reinartz, 2002; Barannikova et al., 2005).
Human impacts
There are 3 main modes of human impact which can negative influence on sturgeon populations:
● Fishing – This is the most ancient manner to affect the abundance on animals. According to the
archaeological excavations, the draughts of Sturgeons date back to more than 20 centuries (Sokolov
& Tsepkin, 1996). Sturgeons have been fished for caviar as well as for meat. It considered that the
human impact on number of Sturgeons starts become awar after 17-th century (Balon, 1968). A
permanently decrease of sturgeon stocks on global starts sins the end of 19-th century up to present
days (Hensel & Holcik, 1997; Hodorevskaya et al., 2000; Vaisman & Raymakers, 2001). Nowadays
the high economic value of caviar is a main reason for overexploitation of sturgeon stocks. Especially,
caviar from the Danube River is considered as a delicacy (Anonimous, 2001). The Black Sea region
takes up the second place in the World (after the Caspian Sea region) by sturgeon catches and
production of caviar.
The overfishing is reflected especially negative during the spawning migration (in the rivers) and
during spending the winter (both in the rivers and the sea). In the beginning of 20th century the annual
sturgeon catches in the Lower Danube were abour 1 000 metric tons, while in the end of the century
they have droped significantly (Bacalbasa-Dobrovici, 1997; Bacalbasa-Dobrovici & Patriche, 1999;
Reinartz, 2002) - fig.4

Figure 4. Sturgeon catches in the Lower Danube (modified from Navodaru & Staras, 2002)
Thes sturgeon catches in the Lower Danube and the North-western Black Sea are based on 4
species: Russian sturgeon (A. guldenstaedtii), Sterlet (A. ruthenus), Stellate sturgeon (A. stellatus)
and Great sturgeon (H. huso). These catches are divided between 4 countries (fig. 5 and 6).
Unfortunately, the official statistic reports for the real draughts are not always correct because of lack
of data about the underground (poacher’s) catches. These catches can exceed many a time the legal
ones (Bacalbasa-Dobrovici & Patriche, 1999; Vassilev & Pehlivanov, 2003).
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Figure 5. Distribution of sturgeon catches per fishing zones (modified from Navodaru & Staras, 2002)

Figure 6. Distribution of catches by countries and species (modified from Navodaru & Staras, 2002)
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The significance of different sturgeon species differs for the separate countries in connection with the
fish distribution and abundance . In Romania and Ukraine the 3 migratory species have approximately
alike interest. Only the Beluga’s catches predominate in Bulgaria and Serbia & Montenegro. The
smallest draughts of Sterlet (among another Sturgeons) along the entire Lower Danube stretch is due
from one side to the colaps of its stock and from another side, because of smaller dimensions (weight)
of fish.
In spite of the catches include all 4 species, the caviar of the 3 migratory species only (A.
gudenstaedtii, A. stellatus and H. huso) is used for industrial production and export. Its quantity and
distribution between countries is connected to amount of Sturgeon draughts (fig. 7).
● Building of hyro-technical constructions and barraging the rivers – The spawning migrations of
Sturgeons are interrupted by the building of the hydropower plants and barraging of the large rivers.
The spawning areas can be drastic shortened. After consrtuction of the “Dubosarskaya” and the
“Kahovskaya” hydropower electric stations in the beginning of 1950s, respectively on the rivers Dnestr
and Dnepr, the both of them losed their significance for the natural sturgeon reproduction in the Black
Sea region (Ambroz, 1964; Sal’nikov et al., 1975; Chepurnova & Dimitrova, 1981).
In the Upper and the middle Danube and some of their tributaries, migratory Sturgeon species have
become extinct after disruption of their spawning migrations by the construction of Iron Gate I dam in
1972 (rkm 942) and Iron Gate II dam in 1984 (rkm 863).

Figure 7. Caviar production by countries and species (modified from Navodaru & Staras, 2002)
Thus, the Lower Danube remains the only main river in the Black Sea region, ensured the natural
reproduction of the migratory Sturgeons. The sturgheon stocks in the Black Sea is maintained by
natural reproduction presently, in comparison with the Azov Sea where the harvest is a result of
artificial reproduction (Chebanov & Savelyeva, 1999). In the Caspian region, after barraging the most
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of rivers, the role of artificial reproduction in the forming of sturgeon stoks have increased essentialy
(Hodorevskaya & Novikova, 1995; Hodorevskaya et al., 2000; Veschev, 2001).
As a result of barraging of the Danube Rriver, both the areal of distribution and spawning areas of
migratory Sturgeons were decreased more than two times. For example, the most widely distributed
anadromous species in the Danube River – the Russuan (A. guldenstadti) and the Stellate
(A.stellatus) sturgeons have migrated regulary upsream to Bratislava (rkm 1869) and rarely reached
the Austrian and the German parts of the Danube River. The main spawning sites of the biggest
freshwater fish - Beluga (H.huso) were located between rkm 1 866 and rkm 1 766 in the contemporary
Slovak-Hungarian stretch (Hensel & Holcik, 1997). At present, the main spawning grounds of Beluga
are located about 1000 km downstream under the Iron Gate II dam, between rkm 863 and rkm 755
Vassilev, 2003). Ship sturgeon was never abundant in the Danube River (Drensky, 1951; Banarescu,
1964). This species was recorded in the Middle Danube upstream to Bratislava and only exceptionnlly
in the Austrian stretch (Hensel & Holcik, 1997). Nowadays there are a few personal communications
(Suciu, Simonovic) abouth caught specimens in the Serbian and Romanian Danube parts. One take
of juvenile Ship in Bulgaria was announced in the 2005 (pers. comm.). But, in all cases the
contemporary existance of this species in the Danube needs to be prooved.
● Water pollution – The pollution with nutrients (nitrogen and phosphorus) have increased after 1970
and contribute to eutrophication of the Danube River and the North-western Black Sea (Navodaru et
al., 1999; Somlyody et al., 1999; Reinartz, 2002). Pollution affects on the biota by discharges of
substanses from industry and mining, as well as water pollution by pesticides, oil products and heavy
metals.
Conservation measures
Different approaches have been used worldwide to protect and restore endangered sturgeon stocks
(Reinartz, 2002).
The conservation and recovery measures for restoration of sturgeon stocks include the following
activities:
▪ Protection of species and habitats.
▪ Restoration and protection of the key habitats: spawning and overwinter sites, migration routes.
▪ Management measures – preparation of “Action plans”.
▪ Trade regulations – by CITES.
▪ Artificial propagation and restocking.
▪ Scientific-research programs.
The basic problem about restoration and conservation of the Sturgeons is connected with the obvious
contradiction between their endangered status, from one side and their great value of economic, from
the another side.
Actually in each of Lower Danube states exist a legitimated time of prohibition on Sturgeon catches
during the spawning period. But, only since two years ago, the defence period has been adjusted for
all riparian countries. This step has both protective and social significance.
Usually the National fishing inspectorates (mostly because of insufficient financial and human
potential) can not to cope with the poachers.
At present, there are not any activity in the region concerning some restoration or protection of the key
habitats out of the time of prohibition. A total prohibition of catches in the Black Sea was propoused
from side of Bulgaria (on the meeting in Tulcea in 2003), but not accepted by other countries.
The “Action plans for Sturgeons” are made yet, or they are in stage of preparation. For the instance,
the recommendations of these plans could be have got some importance only for the separated
countries.
CITES controls the trade regulations only on export level (by quotas), but not yet on the national level.
The artificial propagation of Sturgeons starts in 1869 in Russia and nowadays it is widely established
throughout the world (Reinartz, 2002). The lower Danube is the only and the last possibility of natural
reproduction of Sturgeons in the Black Sea region, but it is not evidently enough for restoration and
maintenance of stocks. The restocking of Lower Danube with artificially propagated Sturgeons was
started in 1991 in Romania and in 1998 in Bulgaria (Bacalbasa-Dobrovici & Patriche, 1999; Vassilev,
2005). Till now, more than one milliom larvae, fingerlins and juveniles mainly of A. guldenstaedtii and
A. stellatus, and considerably less A. ruthenus and H. huso have been released into the river. In
Ukraine about half a million larvae (during the last years) of A. guldenstaedtii per year are restocked in
Dnepr River (Voloshkevich, pers. comm.). In any case, this quantity of released fish is not quite
enough.
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Without scientific-research programs it is impossible to have a good knowledge about peculiarities of
biology and ecology of Srugeons in the nature and in the aquaculture. The correct assessment of the
impacts influencing the Sturgeons is necessary to assure a stable equilibrium between exploatation
and abundance of sturgeon populations.
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