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ABSTRACT

Sturgeon catches (n = 256) from 1981-1999 reported mainly by commercial fishermen and an-
glers in German, Polish, and Dutch coastal waters and tributaries were analysed. During the study
period, 20 % of catches were reported from coastal waters and 65 % from rivers and estuaries of
large river systems, including the Odra, Elbe, Rhine and Weser. The data indicate that, from 1981-
1993, there was a major decline in the Atlantic sturgeon Acipenser sturio L., 1758, and an increase
in the total catches of non-indigenous sturgeon species. The Siberian sturgeon Acipenser baerii
Brandt, 1869, the Russian sturgeon Acipenser gueldenstaedtii Brandt & Ratzeberg, 1833, and various
hybrids dominated. Occasional catches of the white sturgeon Acipenser transmontanus Richardson,
1836 and the sterlet Acipenser ruthenus L., 1758 were also reported. During the study period, sig-
nificant changes in species composition and distribution of catches were observed. The predomi-
nance of non-indigenous sturgeon species is a result of the increasingly intensive sturgeon aqua-
culture activities in Germany, Poland, and the Netherlands. The most frequently reared species
now dominate the catches. In addition to these escapees from fish farms, several intentional re-
leases of sturgeons were reported. The results show that introduced exotic sturgeon species may
thrive under certain natural conditions. Therefore, they may interfere with restoration efforts for
the native A. sturio, competing for habitat and introducing diseases and hybridization.

Key words: Acipenser; aquaculture, introductions, distribution, conservation.

RESUMEN

Predominio de especies exoticas introducidas entre los esturiones capturados en el mar Baltico, en el
Mar del Norte 'y en sus cuencas, 1981-1999

Se analizaron las capturas de esturiones (n = 256) entre 1981 y 1999 proporcionadas principalmente por
pescadores profesionales y deportivos en las costas alemanas, polacas y holandesas, y en los sistemas fluviales
que desembocan en ellas. En el periodo de estudio, el 20 % de las capturas correspondio a aguas litorales y el
65 % a rios y estuarios de los grandes sistemas fluviales, incluidos los rios Oder; Elba, Rin y Weser. Los datos
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indican que entre 1981y 1993 tuvo lugar el mayor declive del esturion atldntico Acipenser sturio L., 1758
y un incremento en las capturas totales de las especies aldctonas de esturiones. Predominaron las capturas de
esturion siberiano Acipenser baerii Brandt, 1869, esturion ruso Acipenser gueldenstaedtii Brandt &
Ratzeberg, 1833y varios hibridos. También se registraron capturas ocasionales de esturion blanco Acipenser
transmontanus Richardson, 1836 y esterlete Acipenser ruthenus L., 1758. En el periodo de estudio se ob-
servaron cambios significativos en la composicion de especies y en la distribucion de las capturas. El predo-
minio de las especies aloctonas de esturiones es el resultado de las crecientes actividades en la acuicultura in-
tensiva de esturion en Alemania, Polonia y Paises Bajos. Las especies cultivadas mds frecuentemente
dominan ahora las capturas. Ademas de estas fugas de las piscifactorias, se han registrado varias sueltas in-
tencionadas. Los resultados muestran que las especies de esturiones exoticas introducidas pueden prosperar
en ciertas condiciones naturales. Por esta razon, pueden interferir en los esfuerzos de restauracion de la es-
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pecie autoctona A. sturio, compitiendo por el habitat e introduciendo enfermedades e hibridacion.

Palabras clave: Acipenser, acuicultura, introducciones, distribucion, conservacion.

INTRODUCTION

The onset of the 20th century saw a major de-
cline in the Atlantic sturgeon Acipenser sturio L.,
1758 throughout its previous range due to anthro-
pogenic impact (Mohr, 1952; HolCik et al., 1989;
Birstein, 1999). Since the 1950s, the occurrence of
A. sturio in German, Polish, and Dutch coastal wa-
ters and tributaries has been limited to infrequent
and incidental captures of single individuals
(Spratte and Rosenthal, 1996).

Programmes to conserve and protect the Atlantic
sturgeon are confronted not only with the scarcity
or even absence of individuals, but also with the
paucity of useful data on the species’s biology and
ecology. Moreover, the current aquaculture activi-
ties and the increasing importance of sturgeons in
the pet trade since the early 1990s have contributed
to a drastic increase in exotic sturgeon species in
natural waters due to accidental or intentional re-
leases by private persons or organizations. To assess
this development, in 1994 the Society to Save the
Sturgeon started monitoring these events (Arndt
and Anders, 1997). The Society gathers data on the
distribution of sturgeons, species composition of
the catch, and catching techniques, in order to pro-
vide a sound database. The campaign also safe-
guards occasional catches of A. sturio in the study
area, to be included in restoration attempts. The
present study analyses the data collected by the
Society on the 1981-1999 sturgeon catch.

MATERIALS AND METHODS
Data collection

Since the early 1990s, several research institu-
tions have used questionnaires to uncover sturgeon
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catches. In 1994, a campaign was launched to ob-
tain the collaboration of local fishermen and fish-
eries administrators in obtaining catch data and
live specimens, featuring press releases, the distri-
bution of information leaflets, and personal con-
tacts. Data were collected by scientists in the respec-
tive regions, who attempted to identify sturgeon
species. In instances when live fish were unavailable,
fishermen were asked to provide photographs of
dorsal, ventral, and side views of the whole fish.
These specimens could only be confidently identi-
fied in a limited number of cases, since they were
rarely photographed; in others, although fish were
available, identification was not possible due to hy-
bridization. When possible, total length and wet
weight were taken.

Data analysis

Data analysis was performed after dividing the
catches into two periods, period I (1981-1993) and
period II (1994-1999). The cut-off between them
was 1993, when the last A. sturio individuals were
caught along the Dutch and German coasts and
off Heligoland Island (Spratte and Rosenthal,
1996). To determine the temporal and spatial dif-
ferences in the catches and species composition, a
chi-square test (after Renner, 1981) was used.

RESULTS
A total of 256 sturgeons of various species and
hybrids had been reported in the area since 1981.

Differences in frequencies of catches, their distrib-
ution, and species composition were detected be-
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tween periods I and II (figure 1, table I). With the
exception of A. sturio, total sturgeon catches have
increased in the study area during the 1990s. The
total catches during the two periods differed signif-
icantly (n = 256; X2 = 5.441; d.f. = 2; p > 0.05). Peak
catches of exotic sturgeons were recorded between
1994-1996 (figure 1). The catches originated from
the entire observation area (figure 2). Most of the
catches (85 %) were reported from coastal waters
and large rivers, such as the Odra, Elbe, Weser, and
Rhine. The remaining 15 % originated from
canals, lakes, and other water bodies.

The origin of catches varied between the North
Sea and the Baltic Sea areas. In 1981-1993, there
was a significant difference between both areas in
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the number of recorded catches from coastal and
estuary regions (n =57; x2="7.13; d.f. = 1; p<0.01).
In the North Sea area, similar levels of catches were
reported in rivers/estuaries and coastal waters. In
the Baltic Sea, catches in rivers/estuaries far ex-
ceeded those from coastal waters. However, the sit-
uation was reversed during the second period,
1994-1999 (n = 162; x2=8.20; d.f. = 1; p < 0.01).
Species composition throughout the range re-
vealed significant changes between the two periods
(n = 256; X2 = 49.23; d.f. = 4; p < 0.001). Until 1993,
A. sturio comprised 21 % of the catches in natural wa-
ters. The exotic species Acipenser baerii Brandt, 1869
and Acipenser gueldenstaedtii Brandt & Ratzeberg,
1833 were observed in similar proportions in the

Table I. Changes in total catch, species composition, and distribution of sturgeon catches in Polish, German,
and Dutch coastal and inland waters, 1981-1999

The North and Baltic Seas

The North Sea and The Baltic Sea and

and tributaries tributaries tributaries
1981-1993 1994-1999 1981-1993 1994-1999 1981-1993 1994-1999
Total catch (n) 62 194 42 85 20 109
A. sturio 16 2 16 2 0 0
A. baerii 11 56 11 23 0 33
A. gueldenstaedtii 8 11 1 0 7 11
A. ruthenus 1 0 1 0 0 0
A. transmontanus 0 3 0 3 0 0
Hybrids 2 12 2 9 0 3
Non-identified 24 110 11 48 13 62
Coastal waters 18 34 17 1 1 33
A. sturio 13 0 13 0 0 0
A. baerii 0 8 0 0 0 8
A. gueldenstaedtii 2 4 1 0 1 4
A. ruthenus 0 0 0 0 0 0
A. transmontanus 0 0 0 0 0 0
Hybrids 2 0 2 0 0 0
Non-identified 1 22 1 1 0 21
Rivers and estuaries 39 127 21 80 18 47
A. sturio 3 0 3 0 0 0
A. baerii 10 43 10 22 0 21
A. gueldenstaedtii 6 3 0 0 6 3
A. ruthenus 1 0 1 0 0 0
A. transmontanus 0 3 0 3 0 0
Hybrids 0 9 0 8 0 1
Non-identified 19 69 7 47 12 22
Other (lakes, canals) 5 33 4 4 1 29
A. sturio 0 2 0 2 0 0
A. baerii 1 5 1 1 0 4
A. gueldenstaedtii 0 4 0 0 0 4
A. ruthenus 0 0 0 0 0 0
A. transmontanus 0 0 0 0 0 0
Hybrids 0 3 0 1 0 2
Non-identified 4 19 3 0 1 19

Bol. Inst. Esp. Oceanogr. 16 (1-4). 2000: 29-36

31



G. M. Arndt et al.

Sturgeon catches in central Furopean waters

60

50

40

Individuals caught

30

20

10

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

Figure 1. Development of sturgeon catches in Polish, German, and Dutch coastal and inland waters since 1981

catch during period I. In period II, A. baerii became
dominant. Also, a significant increase was observed
in the number of unidentified sturgeon species.

Species composition within specific regions also
differed significantly between the two periods. In
coastal waters (n = 52; X2 = 29.61; d.f. = 4; p <
0.001), the main change was the drop in A. sturio.
In rivers/estuaries, the main changes (n = 166; X2 =
18.81; d.f. = 2; p < 0.001) were caused by the in-
crease in A. baerii and unidentified species. In the
North Sea and its tributaries, the change in species
composition between the two periods was signifi-
cant (n = 127; x2 = 35.69; d.f. = 4; p < 0.001), where-
as in the Baltic Sea and its tributaries, this was not
the case (n = 129; X2 =2.37; d.f. = 2; p > 0.05).

When comparing the species composition of
catches from the North Sea area to those from the
Baltic Sea area for period I, significant differences
(n=062;X2=11.25;d.f. =2; p<0.01) were observed
due to the differences in catches in rivers/estuaries
(n=39; x2=9.36; d.f. = 2; p < 0.01). During the sec-
ond period, no significant differences were found
between the two areas.

An assessment of catch by gear types was limited
to period II. Earlier data had indicated that the ma-
jority of A. sturio were caught with active gear (i.e.
trawls). For the second period, anglers (53 %) were
the main source of catch reports, predominantly
from rivers and estuaries. Set nets (37 %) with
mesh sizes from 50-120 mm, mainly used in depths
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Figure 2. Distribution of sturgeon catches in Polish, German, and Dutch coastal and inland waters, 1981-1999 (modified
after Gessner et al., 1999)
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from 2-18 m in coastal waters and estuaries, cap-
tured the second largest number of reported fish.
Additional sources were water abstraction devices
from nuclear power plants or factories (4 %), stow
nets (4 %), fish traps (1 %), and miscellaneous oth-
ers (1%).

Also, we tried to estimate sturgeons’ migration
potential. The prerequisite was to include only
those fish that could derive from a single mass re-
lease in a region where interference with other re-
leases might be negligible. Accidental releases
from aquaculture facilities occurred in a Polish
tributary of the Odra River in 1992 and 1995, when
thousands of A. gueldenstadtii and A. baerii escaped
from net pens. The fish remained in the Szczecin
lagoon area until they reached approximately 50
cm in length. Sturgeon specimens more than 70
cm in length were observed up to 400 km west in
the Bights of Wismar, Lubeck, and Kiel. Their ori-
gin is unknown.

Sturgeon catches in central European waters

DISCUSSION

A. sturio was once a common fish, not only in
German rivers and coastal waters, but in all major
river systems of Europe, until the beginning of the
20th century (HolCik et al., 1989). Since the 1950s,
the species has been considered highly endangered
throughout its previous range (HolCik et al., 1989;
Bless, Lelek and Waterstraat, 1994; Arndt, 1999).

During the study period, the occurrence of A. stu-
rio in German and neighbouring waters was restrict-
ed to rare, incidental captures. The last individuals
in the area were caught in Dutch and German
coastal waters during the period 1981-1993 (Spratte
and Rosenthal, 1996; Debus, 1997; Gessner et al.,
1999; table II). Contrariwise, the number of catches
of non-indigenous sturgeon species increased dur-
ing the 1990s (table I). This is especially alarming,
because it is highly probable that only a minority of
these total catches has been reported, as witnessed

Table II. Records of A. sturio in Polish, German, and Dutch coastal and inland waters since 1981. (1) NL: Netherlands

No. Date Location! Length ~ Weight Remarks Author
(cm) (kg)
1 Summer 1985 North Sea near Heligoland 140 12.80 - Anon., 1985
Island
2-5 Late 1980s German Bight - - Tagged  Steinert, 1990a, b
6 01 June 1989 German Bight - - Lamp, 1989, 1990
7 08 January 1992 Merwede, the Rhine 70 - - Volz and
River delta, NL De Groot, 1992
8 1992 Scheveningen, NL 98 - - Timmermanns
and Melchers, 1994
9 25 February 1992 North Sea, Terschelling- 135 8.50 - Stolzenburg, 1992
Island, NL
10 04 May 1992 North Sea, 15 miles west 125 - - Volz and
of [jmuiden, NL De Groot, 1992
11 07 February 1993 Noordzeekanaal, 61 - - Timmermanns
Amdhaven, NL and Melchers, 1994
12 May 1993 3 km off Kijkduin, NL 106 9.00 - Timmermanns
and Melchers, 1994
13 02 June 1993 Rede van Vlissingen, NL 135 8.90 - Timmermanns
and Melchers, 1994
14 12 June 1993 Noordzeekanaal 51 - - Timmermanns
zijkanal B, NL and Melchers, 1994
15 01 September 1993 Oosten Aalsmeer, NL 35 - - Timmermanns
and Melchers, 1994
16 26 October 1993 North Sea, south of 285 142.50 - Anon., 1993a, b
Heligoland Island
17-18  April 1996 Pond near Lake 100 - - Originating from

Constance

the Elbe River in the
early 1980s
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Table III. Natural range of the exotic sturgeon species
caught in Polish, German, and Dutch coastal and inland wa-
ters, 1981-1993 (after Hochleithner, 1996)

Species Natural range

Siberia: almost all Siberian rivers
from the Ob to the Kolyma and
adjacent coastal waters; Lake Baikal

A. baerui

A. gueldenstaedtii Black, Azov, and Caspian Seas and

their tributaries

fresh waters: tributaries of the Black,
Azov, Caspian, White, and Cara Seas

A. ruthenus

A. transmontanus  Pacific coast of North America, from

Alaska to California and major rivers

in several tagging experiments (Netzel, 1990;
Bjordal and Skar, 1992). In addition, total captures
most likely reflect only a small percentage of the
population in different watersheds.

The registered catches peaked between 1994
and 1996 (figure 1). This could reflect either the
increased harvest or increased reporting by fisher-
men, as a result of by the Society to Save the
Sturgeon’s public awareness campaign. The drop
in reported catches from 1997 to 1999 may be at-
tributed to the fact that fishermen became used to
continuous catches and therefore lost interest in
sturgeons, so that their co-operative efforts with the
Society slackened.

The occurrence of exotic sturgeons is closely
linked to increasingly intensive sturgeon aquacul-
ture activities in Germany and neighbouring coun-
tries (Steffens, Jahnichen and Fredrich, 1990;
Rosenthal and Gessner 1992; Arndt and Mieske,
1992, 1994; Gessner et al., 1999). Catch data have
revealed a rise in the number of cultured species
during recent years. There were reports of stur-
geons escaping from aquaculture facilities in the
estuary of the Odra River in 1992 and 1995 (A.
gueldenstaedtic and A. baerit), and from the Elbe
River catchment area near Leipzig in 1995 (A.
baerii X A. ruthenus). Apart from these escapees, ad-
ditional releases by aquarists and/or anglers may
have contributed to escapements, as confirmed for
A. baerii in 1986 in the Ems River (Anon., 1987).

Non-indigenous sturgeon introductions pose a
threat to ongoing or planned activities for the re-es-
tablishment of A. sturio within its native range
(table III). A previous example of such a threat was
the introduction of the Caspian beluga Huso huso
(L., 1758) into the Sea of Azov, which led to the al-
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most complete extinction of the endemic form
(Pavlov et al., 1994; Debus, 1997). Furthermore, the
transfer of parasites and diseases must be consid-
ered another serious threat (Rosenthal and
Gessner, 1990). Thus, a transfer of the stellate stur-
geon Acipenser stellatus Pallas, 1771 from the
Caspian into the Aral Sea resulted in a significant
loss in the local population of the ship sturgeon
Acipenser nudiventris Lovetzky, 1828 caused by the
introduction of the nematode Nitzschia sturionis
(Pavlov et al., 1994; Zholdasova, 1997). Additionally,
the potential interaction of non-indigenous species
might interfere with natural reproduction, leading
to hybridization (see Hol¢ik, 1989 for a review). It
remains unproven whether any of the introduced
fish, including those introduced into the Baltic Sea
during the late 1950s (Simanovskaya and Kuljusina,
1967; Otterlind, 1970; Kairov, 1975), reached sexual
maturity, but the potential threat is real
Considering the fact that sturgeons tend to hy-
bridize freely (HolCik et al., 1989; Birstein, Hanner
and DeSalle, 1997), there is sound reason to expect
the introgression of exotic genotypes with native A.
sturio gene pools.

Despite the fact that this development is consid-
ered detrimental, the introduction of exotic stur-
geons offers the potential to investigate their migra-
tion patterns and vital rates. Such information
might be beneficial when applied to re-establish-
ment programmes. The data gathered since the es-
cape of sturgeons from fish farms in the Odra River
tributaries show that, in general, sturgeons still find
niches in environments that have been drastically al-
tered by human activities. This leads to the conclu-
sion that the possibility of sturgeon survival cannot
be neglected, as it was previously (Nellen, 1992).

In conclusion, we consider the following efforts
are needed to continue monitoring the sturgeon
situation in the Baltic and North Sea areas. Further
research is necessary to determine the levels of in-
cidental harvest and mortality of sturgeons in the
areas under discussion. Fishery techniques should
be improved to reduce sturgeon by-catch. Reports
of captured sturgeons resulting from the survey
carried out by the Society to Save the Sturgeon
have already drawn public attention to conserva-
tion measures. Further information campaigns to
increase public awareness are urgently needed to
prevent anglers and aquarists from releasing fish
into the rivers in naive attempts to support stur-
geon stocks. Stricter safeguarding is required to
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avoid escapes from fish farms. Strict fish health reg-
ulations for imports, through the adoption of the
ICES/EIFAC Code of Practice (Anon., 1995) are
required. Improved control of the pet trade in stur-
geons to avoid “littering” of the environment by ex-
otic sturgeon species should also be considered.
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