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ABSTRACT

Historical data on the occurrence and exploitation of Atlantic sturgeon and the causes behind
its decline were reviewed, using publications from the 18th to the 20th centuries. The Atlantic
sturgeon Acipenser sturio L., 1758 in Poland was originally found in the Vistula and Oder Rivers
and their tributaries, to the upper parts of their watercourses. Over the following centuries, its
range has been greatly reduced, and by the mid-1960s it had completely disappeared from Polish
waters. The last sturgeon were caught in the lower Vistula River in 1965. Today, the species is con-
sidered extirpated. From the Middle Ages, the Atlantic sturgeon was intensively caught in rivers
and lagoons, mainly by floating nets. The period of maximum fishery exploitation in the lower
Vistula River and Gulf of Gdansk was about 1500, and the first symptoms of sturgeon overex-
ploitation occurred around 1600. The main reasons for stock decline in Polish rivers are, chrono-
logically: (1) long-term overexploitation; (2) water extraction; (3) hydraulic engineering (in-
cluding stream regulations, damming and construction of harbours; and (4) industrial and
agricultural pollution. At the end of the 19th century, the accumulated and prolonged influence
of these factors reached a critical level. Legal regulations for sturgeon protection, introduced
from the 19th century, did not stopped its decline. In the last decade, a new programme for the
Atlantic sturgeon’s restoration in Polish rivers has been proposed, based on the experience in
production of other acipenserid species under controlled conditions. The main idea of the pro-
gramme is to establish some parts of former spawning populations in the Oder and Vistula River
systems by introducing fish reared artificially. This proposition has not been implemented due to
the lack of spawners required to produce stocking material, a requisite for the establishment of
reproductive populations.

Key words: Distribution, exploitation, conservation, North Sea.

RESUMEN

Declive del esturion atldntico Acipenser sturio L., 1758 en Polonia: un esbozo de problemas y pers-
pectivas

Se revisaron los datos historicos de presencia y explotacion del esturion atlantico Acipenser sturio L.,
1758 y las causas de su declive, utilizando publicaciones de los siglos XVIII a XX. El esturion atldantico en
Polonia se encontraba originalmente en los rios Vistula y Oder y sus afluentes hasta las partes superiores de
sus cursos de agua. En los 1iltimos siglos su distribucion se ha reducido de forma importante, y a mediados
de la década de los sesenta desaparecio completamente de las aguas polacas. El vltimo esturion se capturd en
el tramo inferior del rio Vistula en 1965 y hoy la especie se considera extirpada. Desde la Edad Media el es-
turion atlantico fue capturado intensamente en rios y lagunas, principalmente con redes flotantes. El perio-
do de maxima explotacion pesquera en el rio Vistula inferior y en el golfo de Danzig tuvo lugar hacia 1500,
y los primeros sintomas de sobreexplotacion del esturion se manifestaron alrededor de 1600. Las principales
razones para el declive del stock en los rios polacos son, cronologicamente: (1) la sobreexplotacion a largo pla-
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z0; (2) la extraccion de agua; (3) la ingenieria hidraulica (incluidas las regulaciones fluviales, la construc-
cion de presas y la de puertos), y (4) la contaminacion industrial y agricola. A finales del siglo XIX, la in-
Sluencia acumulada y prolongada de estos factores alcanzo un nivel critico. Las regulaciones legales para la
proteccion del esturion, introducidas desde el siglo XIX, no detuvieron este declive. En la wiltima década se ha
propuesto un nuevo programa para la recuperacion del esturion atlantico en los rios polacos, basado en la ex-
periencia en la produccion de otras especies de acipenséridos en condiciones controladas. El planteamiento
principal del programa es establecer algunas partes de las anteriores poblaciones reproductoras en las cuencas
de los rios Vistula y Oder introduciendo peces criados artificialmente. Esta propuesta no se ha podido llevar
a cabo debido a la falta de los reproductores necesarios para producir el material a repoblar, un requisito pa-

ra el establecimiento de las poblaciones reproductivas.

Palabras clave: Distribucion, explotacion, conservacion, Mar del Norte.

INTRODUCTION

The Atlantic sturgeon Acipenser sturio L., 1758 in-
habited the coastal waters of Europe from the
Peczora River to the Rioni River in the Black Sea.
Being an anadromous fish, with a wide range for
feeding migrations, the species has always been
subjected to intensive catches. Historic sources re-
veal mass and wasteful exploitation of this species
throughout Europe (Mohr, 1952). Continously de-
creasing abundance of all European sturgeon pop-
ulations were noted at the turn of the 19th and
20th centuries. The present paper describes the
course of and identifies the main reasons for the
disappearance of the sturgeon in Polish waters.

CHANGES IN STURGEON OCCURRENCE
IN POLAND

Until to the end of the 19th century (figure 1)

Publications from this period recorded the oc-
currence of sturgeon from these waters, which
might be considered as its maximal area of natural
distribution. The sturgeon was a common fish in
the Polish Baltic Sea until the second half of the
late 19th century (Rzaczynski, 1721, 1736; Kluk,
1780; Bloch, 1784; Rathke, 1824; Zawadzki, 1840;
Klinsmann, 1848; Heckel and Kner, 1858; Siebold,
1863; Holland, 1871; Benecke, 1881; Mobius and
Heincke, 1883; Nowicki, 1889; Walecki, 1889). The
species occurred massively in the Vistula River
(Rzaczynski, 1721, 1736; Kluk, 1780; Walecki, 1863;
Jachno, 1867; Taczanowski, 1877; Nowicki, 1879,
1880, 1889; Sobieszczanski, 1894; Fiszer, 1896;
Anon., 1898b), the Oder River (Bloch, 1784;
Gloger, 1833; Heinrich, 1856; Holland, 1871;
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Borne, 1882; Anon., 1898a), and in some rivers
(e.g. the Pasleka) entering the Vistula lagoon
(Anon., 1899). The Oder and Vistula Rivers, to-
gether with their tributaries, were major spawning
grounds of the Baltic sturgeon populations. Their
estuaries were major feeding grounds. According
to Polish literature, the sturgeon was found
throughout the Vistula River. The species has also
been recorded in its tributaries: the San River
(Ladowski, 1804; Heckel and Kner, 1858; Walecki,
1863, 1864; Nowicki, 1879, 1889; Wilkosz, 1896),
the Dunajec and Wisloka Rivers (Nowicki, 1879,
1880), the Wislok River (Nowicki, 1880), the Bug,
Narew and Drweca Rivers (Walecki, 1864; Anon.,
1883) and the Bzura River (Walecki, 1863). Grabda
(1968) supposed that the main spawning grounds
of sturgeon were located in the San River, and
right-bank tributaries of the upper Vistula River. In
the Oder River, sturgeon occurred as far as
Raciborz. The spawning grounds were probably lo-
cated in the regions of Olawa and Brzeg (Przybyl,
1976). From the Oder River, sturgeon entered the
Warta River (Rzaczynski, 1721; Walecki, 1864;
Borne, 1882; Anon., 1898a) up to near Kolo. The
main spawning grounds of this population were
found in the middle Warta River, south of Poznan,
and in the Gwda and Drawa Rivers (Schulz 1911).

The period 1900-1945 (figure 2)

Publications from this period presented some
information on declining abundance in particular
regions, changes in occurrence, and discussion of
possible reasons. Information about occurrence of
sturgeon in the Baltic Sea and its gulfs is cited in
Seligo (1902), Demel (1924, 1925, 1927, 1933),
Jakubski (1924), and Kulmatycki (1932a). Yet at
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Figure 1. Occurrence of A. sturio in Poland before 1900. Black dots show the uppermost known locations in particular rivers
recorded by different sources in the literature. Rivers: (1): Vistula; (2): Oder; (3): Warta; (4): Drweca; (5): Narew; (6): Bug;
(7): San; (8): Wisloka; (9): Dunajec

the beginning of the 20th century, sturgeon was
caught in the Vistula River in “considerable quan-
tities” (Seligo, 1902, 1906, 1919, 1920; Wilkosz,
1904; Berg, 1911); however, later it declined rapid-
ly (Kowalski et al., 1910; Sasorski, 1922; Anon.,
1923; W. J. S., 1929; Kulmatycki, 1926; Sakowicz,
1931; Blazejewski, 1934). The species presence was
still confirmed in Vistula River tributaries, such as
the Drweca (Seligo, 1902), Dunajec (Anon.,
1925), and San Rivers (Kowalski et al., 1910). After
World War I, the main sturgeon spawning site was
in the Drweca River (Grabda, 1968). In the Oder
River, sturgeon occurrence was already consider-
ably rarer (Anon., 1900, 1919, 1936; Szmyt, 1904;
Pax, 1916, 1921, 1925a, 1925b; Wunder, 1933). A
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similar situation was noted in the Warta River
(Kornaszewski, 1907; Kowalski et al., 1910; Schulz,
1912; Kulmatycki, 1926, 1932b, 1936; and Sakowicz
1930).

The period 1945-1965 (figure 3)

Publications from this period recorded a de-
creasing number of specimens in catches. Sturgeon
occurrence was sporadically recorded in the
Pomeranian Gulf (Kraczkiewicz, 1967; Grabda,
1968; Grabda and Waluga, 1968), in the Szczecin
lagoon (Kozikowska, 1957; Gasowska, 1962), and in
the Gulf of Gdansk (Staff, 1950; Gasowska, 1962,
Rudnicki, 1963, 1966; Grabda, 1968; Turoboyski,
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Figure 2. Occurrence of A. sturio in Poland between 1900 and 1945. Black dots show where groups or single sturgeon were
caught, as recorded by different sources in the literature

1968). Isolated specimens were still caught in the
lower and middle Vistula River (Chrzanowski,
1947; Poczopko, 1955; Kujawa, 1962; Rudnicki,
1963, 1966; Zelechowska, 1964; Kajzer, 1966;
Grabda, 1968) and in the lower and middle Oder
River (Kardaszewski, 1947; Kaj, 1948). They were
also recorded in Oder River tributaries, such as the
Gwda and Reda Rivers (Kardaszewski, 1947) and
the Warta River (Kaj, 1948; Jaskowski, 1962;
Rudnicki 1966), as well as Vistula River tributaries,
such as the Drweca (Grabda, 1968), Narew (Staff,
1950; Rolik, 1959; Rudnicki, 1963, 1966; Anon.,
1965) and San Rivers (Staff, 1950; Anon., 1956;
Rolik, 1959; Rudnicki, 1963).
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MAIN CAUSES OF STURGEON POPULATION
DECLINE

Intensive exploitation

From the earliest times the Vistula lagoon and
Gulf of Gdansk were an area of intensive sturgeon
exploitation. During the 10th-12th centuries, stur-
geon was one of the main fishes caught in Gdansk
(Lega, 1949). Excavations of a former fishery set-
tlements there, dating from the 10th-14th cen-
turies, found gigantic quantities of sturgeon bony
plates, in a good state of preservation (Urbanowicz,
1965). About 80 % of the fish remains, from layers
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Figure 3. Occurrence of A. sturio in Poland between 1945 and 1965. Black dots show where single sturgeon specimens were
caught, as recorded by different sources in the literature

of the 13th and 14th centuries, originated from
sturgeon, mostly from specimens with a length of
about 200-300 cm (Jazdzewski, 1954). The most im-
portant route in sturgeon migration between the
lower Vistula River and Vistula lagoon must be con-
sidered the Nogat River. In 1395, after filling the
Nogat River channel with sand from the Vistula
River, the disappearance of sturgeon in catches
from the lower course of the Vistula was noted
(Olszewski, 1948). For many centuries, sturgeon
was an object of intensive exploitation, reaching its
maximum in the 16th-17th centuries. At that time,
sturgeon catches and trade were monopolised by
the city of Gdansk, and caviar was exported to
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England, France, and Lithuania (Ropelewski,
1963). Pilawa was the main centre of fishing and
trade for the Vistula lagoon. In the early 18th cen-
tury an increased quantity of small sturgeons was
noted in the catches, a first sign of overexploita-
tion. With the end of the 18th century, catches of
sturgeon in Vistula lagoon and the Gulf of Gdansk
lost all importance (Ropelewski, 1963). In the 19th
century, the main sturgeon fishery became the out-
let of the Vistula River.

In the Warta River (Oder River drainage) a peri-
od of increased sturgeon catches was reported in
1892-1894 (Grotrian, 1896). Fishes were most often
caught in the region between Oborniki and Srem
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(Kornaszewski, 1907). Grotrian (1896 after Przybyl,
1976) hypothesises that wasteful catching of
spawned sturgeon from the Warta River caused the
onset of the fishery’s decline in that area.

In the mid Vistula River, the most intensive stur-
geon fishery was between the cities of Pulawy
and Zawichost, and between Nieszawa and
Ciechocinek. In the 1850s and 1860s, sturgeon was
the leading fish on the Warsaw market. At that
time, Vistula sturgeon were the main source of
caviar sold in St. Petersburg (Walecki, 1864). At the
end of the 19th century, a stable sturgeon fishery
still existed in the Gulf of Gdansk and Vistula la-
goon. Fishes were caught using special nets, called
Storlanken (Anon., 1886). The weight of individuals
caught ranged from 25 to 35 kg, and length from
170 to 190 cm (Anon., 1887). The Vistula River
sturgeon fishery rapidly declined at the turn of the
19th century. According to Grabda (1968), intensi-

Decline of A. sturio in Poland

fication of this decline was recorded in 1905-1908.
The situation is well illustrated by catch data from
the outlet of the Vistula River and Gulf of Gdansk,
according to Zelechowska (1964) (figure 4). In lat-
er years, sporadic sturgeon catches were recorded
in the lower Vistula River. Most often, there were
individuals about 20-30 cm in average length. To
catch sturgeons in this region, trap nets (sturgeon
traps) have been used, whereas above the city of
Torun, sturgeon were caught in floating nets,
called dryga. According to official data, in 1919-
1930 in the lower Vistula River, 39 sturgeon were
caught, with a total weight of 3774 kg (Grabda,
1968). According to Rudnicki (1963), in the mid-
dle Vistula River, in 1934-1935, about 1 t of stur-
geon per year was caught, of which 45% were
caught illegally out of season. After World War II,
catch records have been exceptionally rare. Grabda
(1968) described 10 such records in the lower
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Figure 4. Timeline for Acipenser sturio occurrence in the Vistula River. The latest data about sturgeon catches taken from

Kulmatycki (1932b) and Zelechowska (1964). Explanations of breaking points: (1): sturgeon comprised 54 % of catches in

old Gdansk (Urbanowicz, 1965); (2): final shape of the Vistula River delta (Mikolajski and Wodziczko, 1929), sturgeons com-

prised 12 % of catches in old Gdansk (Urbanowicz, 1965), beginning of wood rafting (Rybczynski, 1935); (3): beginning of

cereals rafting (Rybczynski, 1935); (4): maximum sturgeon exploitation (Ropelewski, 1963); (5): sturgeon overexploitation

(Ropelewski, 1963), navigation maximum (Rybczynski, 1935); (6): origin of Brave Vistula River (Rybczynski, 1935); (7): new
Vistula River mouth in 1895 (Rybczynski, 1935); (8): closing of the Nogat River (Rybczynski, 1934)
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Vistula River. In the Polish zone of the Baltic Sea,
approximately 10-15 sturgeons were caught in the
postwar period (Grabda, 1968). After 1945 stur-
geons were caught or observed 25-30 times
(Dyduch, 1979). According to Kolman (1996), af-
ter introduction of full specific protection of stur-
geon, during 1936-1965, 27 records of catches were
officially confirmed in the Vistula River and its
tributaries. Their recorded body lengths were over
150 c¢m, and weight ranged from 95-211 kg. In
1952-1955, 7 sturgeon were observed in the lower
Vistula, and 2 in the San and Narew Rivers. Since
the second half of the 1960s, no sturgeon catches
have been recorded in Polish waters. Certain con-
fusion regarding identification of later sturgeon
specimens and where they were sighted was caused
by the appearance of other acipenserids in Polish
waters, originating from introduction or aquacul-
ture. These specimens (mainly Acipenser ruthenus L.,
1758; Acipenser gueldenstaedtii Brandt & Ratzeberg,
1833; Acipenser baerii Brandt, 1869, or their hybrids)
have been found in the Gulf of Gdansk (Bartel,
1968) and the Vistula River (Nabialek, 1974, 1976).

Reconstruction of river beds and navigation

At the beginning of the 13th century, wood ex-
ports from Gdansk began, and in the 14th century,
cereal exports. This started a period of intensive
development of navigation on the Vistula River,
and river-bed regulation (Rybczynski, 1934, 1935).
Maximum navigation activity was in the 17th cen-
tury. Hydrotechnical works related with drainage of
Vistula delta began in lower the Vistula River in
1856. At present the Vistula is modified partly in its
upper course and completely in the lower. Closing
of the Drweca River mouth with a dam near Lubicz
blocked migration of spawning sturgeons in this
river.

Regulation of the Oder River began in the
18th century

Between 1888 and 1895, the river was chan-
nelled from Kozle to the Nysa Klodzka River. In
1905-1917, regulation was extended below Wroclaw
and 22 sluices were built there. At present, this riv-
er is regulated along its entire length. The Warta
River was also channelled from the mouth of the

Bol. Inst. Esp. Oceanogr. 16 (1-4). 2000: 191-202
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Prosna River, as were the Obra and Notec Rivers
(after 1869). According to Schulz (1911), steamship
navigation was a major destructive influence on
sturgeon spawning grounds in the Warta River.
Kulmatycki quoted the opinion of fishermen from
the Warta River, who said that the disappearance of
sturgeon in the river was connected with its chan-
nelisation. This began in 1819. In 1896, the Warta
River was dredged to the mouth of the Prosna River,
which had an impact on sturgeon spawning
grounds. As a result of the construction of the
Bydgoski Channel (1774), the lower Notec River
was transformed between 1891-1898 into a naviga-
ble channel with 11 sluices, cutting off sturgeon
spawning grounds in the Gwda River (Przybyl,
1976). Blocking of passage to the spawning grounds
resulted in a dramatic decline in the effectiveness of
natural reproduction. Specimens living individually
often died during the spawning period, as a result
of negative changes caused by the resorption of un-
resorbed sexual products (Grabda and Waluga,
1968).

Pollution

Kulmatycki (1932b) highlighted the conver-
gence of sturgeon disappearance with the develop-
ment of industry. In waters of Greater Poland and
Pomerania, this took place at the turn of the 19th
and 20th centuries. Greater Poland concentrated
over 55 % of all production of agriculture industry
of Poland (Kulmatycki, 1929). In the Oder River
basin, intensive development of industry (textile
workshops, metal workshops, paper-mills, smelting
works of iron and glasses) began in the 17th centu-
ry (Maleczynski, 1963). Rapidly increasing quanti-
ties of sewage coal and chemical wastes had signifi-
cant influence on spawning and feeding grounds
of young sturgeons (Starmach, 1951).

Changes in the mouth of the Vistula River
(figure 5)

The Vistula River delta gained its shape about
1200 (Mikolajski and Wodziczko, 1929). To the end
of the 14th century, the Nogat and Vistula Elblaska
Rivers were the main outlets of the Vistula
(Rybezynski, 1935). From 1550, 87 % of Vistula wa-
ters passed through the Nogat, whereas by 1600 this
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had decreased to 75 %. Further decline took place
around 1800, with only 60 %, and in the first half of
the 19th century, only about 30 % of Vistula runoff
was associated with the Nogat outlet (Mikulski,
1963). Sturgeon at that time could enter the Vistula
through 15 branches. In 1840, the Vistula River
broke a belt of dunes and formed a new outlet to
sea (Brave Vistula). In 1895, the new mouth was
constructed through the Schievenhorst dunes. The
Gdansk and Elblag arms of the river were closed
with sluices. In 1915, the Nogat River was closed
with a sluice, as well (Rybczynski, 1934). For the
sturgeon population, only one entry to the Vistula
remained. Fishes feeding in Vistula lagoon lost pre-

Decline of A. sturio in Poland

vious connecting arms to the river. According to the
opinion former fishermen, reconstruction of the
Vistula River mouth in 1895 caused the disappear-
ance of sturgeon in its lower course (Grabda, 1968).

According to Dyduch (1979), the following nega-
tive factors, in chronological order, influenced stur-
geon populations in Poland: (1): long-term overex-
ploitation (Michalski, 1967); (2): water extraction;
(3): hydraulic engineering (Kulmatycki, 1932b);
(4): change of hydrobiological conditions-pollution
of water in rivers (Starmach 1951); and (5):
changes of feeding conditions in the Baltic Sea.

At the end of the 19th century, the accumulated
and prolonged influence of these factors reached a

Figure 5. Changes in the Vistula River delta.

Upper section-delta about 1300 (from

Bertram, after Samsonowicz, 1967, modi-

fied). Lower section-delta in 1935 (after

Rybczynski, 1935). Arrows indicate entries
to the Vistula River for sturgeons
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critical level for the last Polish sturgeon population
(figure 5).

LEGAL PROTECTION AND PROJECT
OF RESTORATION OF THE SPECIES

In the Middle Ages, a factor limiting common
pressure on sturgeons was the regale, e.g. the royal
monopoly on catching of fishes with large nets, and
on special fish species (Lega, 1949). The rule of
navigation’s priority over fishery was very impor-
tant. The ban on stable fishing devices (e.g. dams),
blocking or partitioning the river indirectly
favoured the protection of migrating sturgeons. In
connection with intensive navigation development
in the Oder River, Silesian princes forbade parti-
tioning of rivers as early as 1337. This prohibition
was renewed in 1349, 1355, and 1375 (Tobiasz,
1962). The Teutonic Order effected a limitation
for Oliwa monastery, forbidding putting out stur-
geon nets at a distance of about 840 m from the
Vistula outlet (Grabda, 1971). Statutes of Piotrkow
from 1447 implemented the freedom of navigation
and the prohibition of partitioning of the Dunajec,
Wislok, San, Wieprz, Tyosemienica, Bug, Narew
and Nida Rivers (Kutrzeba, 1918). According to
19th century Prussian legislation, sturgeon was pro-
tected from 15 July to 31 August. In 1932, the
Minister of Agriculture instituted the first rules of
sturgeon protection in Poland. At first, there was
seasonal protection from 15 July to 15 August. This
ban was then moved to an earlier period (1 June to
31 July). Additionally, individuals below 100 cm
length were protected throughout the year.
Simultaneously, authorities of the Free City of
Gdansk introduced protection of sturgeon in the
lower Vistula and the Gulf of Gdansk from 1 July to
31 August. However, this was partial protection on-
ly, because fishes migrated to spawning grounds as
early as April, and from March to July the catches
were greatest (Kulmatycki, 1932b). The law did not
protect sturgeon during migrations to and from
spawning grounds. Rudnicki (1963) estimated that
in 1934-1935, only half of caught fish were regis-
tered in official data. From 1 October 1936, stur-
geon in Poland became fully protected. This pro-
tection was confirmed in all following laws, which
are still in force (from 1 April 1995).

Only one attempt at reproduction and artificial
farming of sturgeon was undertaken, by Prof. A.
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Seligo in 1906-1907. He created a station for stur-
geon reproduction at Tczew (Kulmatycki, 1932b).
The undertaking did not have favourable results,
because of problems with simultaneously acquiring
males and females to reproduction.

In 1994, scientists from a few centres in Poland
worked out a project for recovering migrating fish-
es, including sturgeon (Sych, 1996). On the basis
of this project, sturgeon recovery in the Oder and
Vistula River systems has been proposed, based in
part on former migration routes. For the Oder
River system, they propose restitution between the
Oder-Warta-Notec to the Drawa and Gwda Rivers.
The Vistula River system would have to be con-
nected with the lower Vistula and Drweca Rivers.
Recovery of sturgeon is still distant, because of the
deficiency of stocking material (Kolman, 1996). A
project for recovery of migrating fishes was submit-
ted to the government of Poland in 1996.
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