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INTRODUCTION

Lampreys belong to the Agnatha — the most primi-
tive and oldest group of all living vertebrates. Their
fossils date back to the late Silurian and Devonian peri-

ods 450 million years ago (Maitland 2003). Most recent
lamprey species have an antitropical distribution and
occur in the temperate and polar regions of both the
northern and southern hemispheres (Kelly & King
2001). An exception is the genus Tetrapleurodon
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ABSTRACT: We analysed ~310 records of river lampreys Lampetra fluviatilis (Linnaeus, 1758)
(~19977663 specimens) and 54 records of sea lampreys Petromyzon marinus Linnaeus, 1758
(~86 specimens) for the southern parts of ICES Subdivisions 22 and 24 to 26 in the Baltic Sea cover-
ing the period 1649 to 2005. Most sea lamprey records came from Subdivisions 22 and 24. The major-
ity of river lamprey records stem from Subdivisions 24 and 26. We found no distinct temporal trend
for sea lamprey stock development. However, a long-term trend showing decreasing catches of river
lamprey was detected, indicating a stock decrease of this species from 1887 to 1999. The largest
numbers of lamprey (largely river lamprey but may include some sea lamprey as species were not
distinguished in the past) were caught in the period 1890 to 1919. Approximately 82% of the total
lamprey catch in our study area was made in Subdivision 26. Roughly 65.3% of the mean annual
yield of lampreys came from the lower Vistula River, the Vistula Lagoon and the Bay of Gdańsk. The
river lamprey was mainly distributed in estuarine and coastal marine areas. Offshore records of sea
lamprey were also rare. From 1990 to 2005, most river lamprey records and recorded individuals orig-
inated from the Szczecin Lagoon and its adjacent waters, demonstrating the present importance of
these waters for their spawning migrations. Of 9 known river lamprey spawning sites, 5 were found
in the Peene River system which flows into the Szczecin Lagoon. At present, no sea lamprey repro-
duction site is known from rivers of the German Baltic Sea area. A rebuilding programme is required
for the river lamprey; this should definitely contain measures to restore lost spawning sites and the
connectivities within the river systems where spawning populations still occur. Protected areas
in estuarine waters with important lamprey migration routes may be an additional measure for the
conservation of these anadromous species.
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which occurs in subtropical Mexico, but lives here at
high altitude (Salewski 2003). In Eurasia and North
America, lampreys are represented by the genera
Lampetra, Petromyzon, Ichthyomyzon, Lethenteron,
Eudontomyzon, Entosphenus and Caspiomyzon.

There are 39 recognised lamprey species worldwide
(Potter 1980), 34 of which occur in the northern hemi-
sphere (Krappe 2004). Four species belonging to the
Petromyzontiformes are found in Germany (Freyhof
2002): the sea lamprey Petromyzon marinus Linnaeus,
1758, Vladykov´s lamprey Eudontomyzon vladykovi
Oliva & Zanandrea, 1959, the river lamprey Lampetra
fluviatilis (Linnaeus, 1758) and the brook lamprey
Lampetra planeri (Bloch, 1784). However, due to little
notable difference in chromosome number or in
nuclear DNA content between the last 2 species
(Schreiber & Engelhorn 1998), it is still open to ques-
tion whether the brook and the river lamprey are
separate species (Igoe et al. 2004).

The river lamprey and the sea lamprey are the only
2 anadromous lamprey species living in German
waters of the Baltic Sea, its estuaries and rivers
(Spratte & Hartmann 1998, Winkler et al. 2002). The
river lamprey is found from southern Norway to the
western Mediterranean; it also inhabits the coastal
waters of the entire Baltic Sea and has been reported
from Turkey (Erguven 1989). Anadromous sea lam-
preys occur on both sides of the North Atlantic
Ocean. In the eastern North Atlantic, the species is
found over much of the coastal area of western and
northern Europe, from northern Norway to the west-
ern Mediterranean. It can also be found in eastern
North America. In Europe, it is distributed as far
north as Varanger Fjord in Norway (70°N) and as far
south as the western Mediterranean (Hubbs & Potter
1971, Beamish 1980). It has recently been docu-
mented from the Aegean Sea (Economidis et al. 1999)
and from Kola Bay (Reshetnikov 2003). Kelly & King
(2001) also reported several landlocked populations
of sea lamprey in the North American Great Lakes,
but no such populations are reported from Europe.

There is little information available on the distribu-
tion and status of the 2 anadromous lamprey species in
European estuarine, coastal and offshore marine
waters (e.g. in the Baltic Sea). On the other hand, it is
known that populations of anadromous lampreys have
declined dramatically in European inland waters,
including those in Germany, since the mid-20th cen-
tury (e.g. Kelly & King 2001). Due to the decrease in
their stocks and numbers in inland waters, both lam-
prey species are listed in: (1) Annex II of the European
Union Habitats Directive as species of community
interest, whose conservation requires the designation
of Special Areas of Conservation (SACs); (2) Appendix
III of the Bern Convention, which allows some

exploitation of their populations; and (3) national Red
Data Books throughout the southern Baltic Sea region,
which often list these species as threatened. For
instance, Fricke et al. (1996) group both species into
the critically endangered category for the German
Baltic Sea regions. The river lamprey is listed as
vulnerable and the sea lamprey as endangered in the
Red List of Poland (G8owaci?ski 2001, HELCOM 2007).
In the Russian and Lithuanian Red Books, only the sea
lamprey is listed in the endangered category, whereas
the river lamprey is not listed as a threatened species
(Anonymous 2001, HELCOM 2007). Although a trend
towards recovery has recently been observed for the
stocks of both species in several European waters (Kot-
telat & Freyhof 2007), it is expected that the actual sta-
tus of the populations of these species in Europe is still
far from the historical situation.

Despite the review of Maitland (1980) which is im-
portant in compiling a baseline reference source on the
ecology of European lamprey species, more detailed
information is urgently needed about the status of
Lampetra fluviatilis and Petromyzon marinus, espe-
cially in their estuarine, coastal and offshore marine
habitats. For instance, for the southern Baltic Sea,
there is no complete description of the past and present
distribution and a detailed analysis of the temporal and
spatial development of the commercial catches in
these areas. Such studies would be important to define
conservation requirements for anadromous lampreys
in the southern Baltic Sea and as a basis to check
whether rebuilding programmes for these species
are necessary, and where and how they should be
implemented.

The main objective of this paper is to analyse the dis-
tribution, trend, and status of the stocks of anadromous
lamprey species within the southern parts of ICES
Subdivisions 22 and 24 to 26 of the Baltic Sea (see
Fig. 3). Specifically, this article aims to (1) analyse the
temporal trends and spatial characteristics of the
commercial catch of lampreys in the southern parts of
ICES Subdivisions 22 and 24 to 26, (2) compile the
historical records of lampreys from the same areas, and
(3) summarise recent records of lampreys in German
territorial waters and in waters of the German Exclu-
sive Economic Zones (EEZ) and in the adjacent Polish
waters of the Odra Estuary to analyse their current
distribution.

MATERIALS AND METHODS

The status of anadromous sea and river lampreys
in the southern Baltic Sea was analysed based on
the following: (1) commercial catch statistics and rele-
vant publications; (2) records from fish collections;
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(3) records from commercial and recreational fisheries;
and (4) research fisheries. The data sources of records
from different time periods and ICES subdivisions are
presented in Tables 1 & 2. Analysis of available com-
mercial catch data was performed for the territorial
waters and EEZ waters of Germany, Poland, Lithuania
and the Russian enclave of Kaliningrad within ICES
Subdivisions 24 to 26 (see Fig. 3). The compilation of
historical records until 1989 was made for ICES Subdi-
visions 22 and 24 to 26. Analyses of recent records from
1990 until 2005 were focused on territorial waters and
the EEZs of Germany and the adjacent Polish waters of
the Odra Estuary within ICES Subdivisions 22 and 24.
Records of the occurrence and distribution of sea and
river lamprey were investigated for the time interval
1855–2005 and 1649–2005, respectively. Temporal
trends and spatial characteristics of the commercial
catch of lampreys in the southern Baltic Sea were
analysed for the time period 1887–1999. All collected
records of river and sea lamprey including information
about locality and date of catch are summarised in
Tables 1, 3 & 4 and S1 & S2 (Tables S1 and S2 are avail-
able as electronic supplementary material at www.int-
res.com/articles/suppl/n008p233_app.pdf). The distri-
bution of historical and recent records summarising
catches from the same localities during the same time
periods are presented in Figs. 3 to 6. The geographic
positions of records of lampreys were either obtained
from available point positions of records, as midpoints
of performed hauls, or were estimated for given
locations using georeferenced maps. All geographic
presentations of records of lampreys were conducted
with GIS using the software ArcView GIS, version 3.3
(ESRI 2002).

Data from commercial catch statistics and publica-
tions. Publications containing original information
about catch statistics of lampreys in the relevant
areas were only available for Subdivisions 24 to 26.
These data, together with information on the current
location of spawning sites in German tributaries of
the Baltic Sea, were assessed, selected and then com-
piled. For some annual yields during a few periods,
yield data of river lampreys were only available
either as weight units or in an old German unit of
measure (Schock) which corresponds to 60 ind. In
such cases, values used to convert units of weight
into numbers or vice versa were obtained as mean
values from these annual yields from the relevant
periods which were given both in units of weight and
numbers.

Data from fish collections. Fish collections and/or
databases of museums and universities which we
expected to contain lampreys from Subdivisions 22
and 24 to 26 of the southern Baltic Sea were analysed.
In cases of uncertain identification, the specimens

were re-identified. Fish collections and/or databases
from 16 institutions were analysed. Sea and/or river
lamprey records were obtained from the following 8
institutions, sorted here according to the total number
of available records of these species:

• German Oceanographic Museum, Stralsund, Ger-
many (GOMS, 7/5 records)
• Zoological Institute and Museum of the Ernst-
Moritz-Arndt-University Greifswald, Germany
(ZMUG, 9/1 records)
• Museum of Natural History of the Humboldt Uni-
versity, Berlin, Germany (NHMB, 7/1 records)
• Zoological Museum of the Christian-Albrechts-
University Kiel, Germany (ZMUK, 5/3 records)
• Zoological Institute and Museum of the University
of Hamburg, Germany (ZMUH, 4/1 records)
• Zoological collection of the Department of Biology
of the University of Rostock, Germany (ZSRO, 2/2
records)
• Zoological Museum of the University of Copen-
hagen, Denmark (ZMUC, 2/0 records)
• Museum of Natural History, Stuttgart, Germany
(NHMS, 0/1 records).
Data from catch records of commercial and recre-

ational fisheries. To ensure that commercial and recre-
ational fishermen communicate actual catch records of
lampreys, an information sheet containing drawings of
the most important identification characteristics of the
species was developed in 2003. This was then distrib-
uted to fishermen along the entire Baltic coast of Ger-
many. Furthermore, cash awards were announced to
be given to fishermen who communicate verified and
accurate catches of lampreys. Overall, fishermen con-
tributed to 5 records of sea lamprey and 56 records of
river lamprey.

Data from research fisheries. The Institute of Baltic
Sea Fisheries (vTI-OSF) contributed catch records of
lampreys from Subdivisions 22 and 24 to 26 since 1991
based on data resulting from ~3000 hauls that were
taken with bottom trawls. Some additional data from
the vTI-OSF that originated from studies with bottom
trawls in the region of Pommeranian Bay (Subdivision
24) and from surveys using pelagic trawls within the
area of Subdivisions 22 and 24 to 25 were available for
1978 onwards. More details regarding the respective
sampling regimes used are presented by Kloppmann
et al. (2003).

The German Oceanographic Museum in Stralsund
and the University of Rostock provided catch records
of lampreys from research fisheries using bottom
trawls, semi-pelagic trawls and shrimp trawls at 22 sta-
tions in the EEZ and territorial waters of Germany in
the Baltic Sea region between the islands of Ruegen,
Usedom and Bornholm during autumn 2003, and in
spring, summer and autumn of 2004 and 2005. Overall,
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189 hauls were carried out during these surveys. More
details of the construction of the trawls, the sampling
procedures, catch efficiencies of the gears and details
of the recorded lampreys are given in Thiel et al. (2004,
2005, 2007).

RESULTS

Origin and quality of available records of lampreys

A total of 310 records of river lampreys with at least
19977663 ind. and 54 records of sea lampreys with at
least 86 ind. were obtained based on the analysis of all
available data sources from 1649 to 2005 (see Tables 1,
3 & 4 and S1 & S2).

For the time period considered, most records of sea
lamprey (31 records, 57.4%) originated from commer-
cial catch statistics and publications (Table 1).
Seventeen records (31.5%) were obtained from the
analysis of fish collections. Recent commercial and
recreational fisheries supplied 9.3% (5 records) of the
total number of records, while research fishery
provided 1.8% (1 record) of the records (Table 1).

Records of river lamprey also originated mainly
from commercial catch statistics and publications
(215 records, 69.4%; Table 1). Commercial and
recreational fisheries provided 56 records (18.1%),
whereas 33 records (10.6%) stem from the analysis
of fish collections; research fishery supplied 1.9%
(6 records) of the total (Table 1).

Mean annual value, spatial characteristics 
and temporal trends of lamprey commercial catches

in the southern parts of Subdivisions 24–26 of the
Baltic Sea

From the data sources studied, there is no informa-
tion indicating that the sea lamprey has been used
commercially in the considered area of the southern
Baltic Sea. However, there is evidence that the river
lamprey has been a commercial species in the south-
ern Baltic Sea since the end of the 19th century, and
probably even earlier.

Annual catches of lamprey (largely river lamprey but
may include some sea lamprey as species were not dis-
tinguished in the past) showed high variations in the
territorial waters and in the EEZs of the southern parts
of Subdivisions 24 to 26 of the Baltic Sea (Fig. 1). The
highest catches were obtained during the three 10 yr
periods from 1890 to 1919, when 44 430,38 250 and
32794 kg of lampreys were caught annually (Table 2).
Annual lamprey catches decreased significantly in sub-
sequent years (Fig. 1). The mean annual catch of river
lamprey ranged between 400 and 14 814 kg within the
10 yr periods between 1950 and 1999 (Table 2), with the
highest mean annual lamprey yield (14 814 kg) ob-
tained in the 1970 to 1979 period. No, or very minor,
catches of lampreys were registered during the time
periods 1919–1929, 1940–1954 and 1980–1984 (Fig. 1).

Approximately 81.6% of the total lamprey catch in the
considered area of the southern Baltic Sea from 1887 to
1999 was obtained from Subdivision 26 (Table 2).
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Table 1. Petromyzon marinus and Lampetra fluviatilis. Data sources of sea and river lamprey records for different time periods
and ICES subdivisions (SD). Catch statistics refer to catch data in publications containing original information for the relevant
areas. Collections refer to collections and/or databases of museums and universities which were expected to contain individuals
of lampreys from Subdivisions 22 and 24 to 26 of the southern Baltic Sea. ‘Recent commercial fisheries’ refers to catch data
obtained from commercial and recreational fisheries; ‘Research fishery’ refers to catch data obtained from fisheries research 

institutions. Gaps indicate no data available

Time period Data source Sea lamprey River lamprey
SD 22 24 25 26 Total 22 24 25 26 Total

1649–1939 Catch statistics 1 4 5 7 49 95 151
Collections 4 2 6 7 13 1 2 23
Total 5 6 11 14 62 1 97 174

1940–1989 Catch statistics 3 15 2 20 1 13 3 41 58
Collections 1 8 9 1 7 8
Total 4 23 2 29 2 20 3 41 66

1990–2005 Catch statistics 3 3 6 6 6
Collections 1 1 2 1 1 2
Recent commercial fisheries 2 3 5 56 56
Research fishery 1 1 6 6
Total 7 7 14 1 69 70

1649–2005 Catch statistics 7 22 2 31 8 68 3 136 215
Collections 6 11 17 9 21 1 2 33
Recent commercial fisheries 2 3 5 56 56
Research fishery 1 1 6 6
Total 16 36 2 54 17 151 4 138 310
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Roughly 65.3% of the mean annual yield of lampreys
was found in the lower Vistula River, Vistula Lagoon and
the Bay of Gda?sk, followed by the Szczecin Lagoon and
adjacent waters (18.4%) and the Curonian Lagoon and
Nemunas Delta (16.3%; Table 2). The relative contribu-
tion of the lower Vistula River, Vistula Lagoon and the
Bay of Gda?sk increased remarkably from 1887 to 1939,
whereas the relative importance of the Szczecin Lagoon
and adjacent waters for the lamprey fishery decreased
during the same period of time. Lamprey catches origi-
nated nearly exclusively from the lower Vistula River,
Vistula Lagoon and the Bay of Gda?sk from 1920 to

1939. A remarkable proportion of lamprey catches after
1950 come from the Curonian Lagoon and Nemunas
Delta (Table 2).

Seasonal values of commercial catches of river
lamprey were available for the Szczecin Lagoon and
adjacent waters, the Vistula Lagoon and the Curonian
Lagoon. Seasonal river lamprey catch showed maxi-
mum values from August to December and reached a
peak in October and November for each of the 3 areas
compared (Fig. 2). A small spring component (March)
of seasonal catches that was hardly noticeable was
indicated for the Vistula Lagoon.
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Table 2. Lampetra fluviatilis. Mean annual total catch (kg) of river lamprey in the southern Baltic Sea (territorial waters and EEZs
of Germany, Poland and Lithuania in ICES Subdivisions 24 to 26; no catches were reported for Subdivision 25) and in selected 

parts of that area at different time periods from 1887 to 1999. Mean: mean annual total catch from 1887 to 1999

Mean annual total catch (kg)
Total catch Subdivision 24 Subdivision 26

southern Baltic Szczecin Lagoon Lower Vistula River, Vistula Curonian Lagoon
and adjacent waters Lagoon and Bay of Gda?sk and Nemunas Delta

1887–1889 18 564.33 2526.67 6215.67 9822.00
1890–1899 44 430.40 16 129.00 20 845.20 7456.20
1900–1909 38 249.90 7957.50 27 504.00 2788.40
1910–1919 32 793.60 2343.00 27 434.40 3016.20
1920–1929 52.60 0.00 52.60 0.00
1930–1939 1090.00 0.00 970.00 120.00
1950–1959 400.00 0.00 0.00 400.00
1960–1969 9000.00 0.00 6000.00 3000.00
1970–1979 14 813.60 0.00 11 203.60 3610.00
1980–1989 595.60 0.00 555.60 40.00
1990–1999 1083.60 45.00 198.60 840.00

Mean: 1887–1999 14 376.56 2643.93 9381.43 2351.20
Percentage 100.00 18.39 65.26 16.35

Fig. 1. Petromyzon marinus and Lampetra fluviatilis. Total landings in the southern coastal parts of ICES Subdivisions 24–26 of
the Baltic Sea from 1887 to 1999. Data largely for the river lamprey Lampetra fluviatilis but may include some sea lamprey

Petromyzon marinus as species were not distinguished in the past
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Sea lamprey: past and present distribution in
Subdivisions 22 and 24 to 26

Generally, most sea lampreys were recorded from
the most western and middle Subdivisions 22 (16
records, 29.6%) and 24 (36 records, 66.7%; Table 1,
Figs. 3 & 4). Only 2 records (3.7%) of sea lamprey were
available in the eastern Subdivision 26, and no record
was reported for Subdivision 25. Most records were
distributed within territorial coastal waters and estuar-
ies (Figs. 3 & 4). Offshore records of this species were
rare.

The oldest sea lamprey record dates back to the year
1855 from the Greifswald Bodden (Pommeranian
Coast, south of Ruegen Island) in Subdivision 24
(Table S1). The analysis of relevant records resulted in
11 observations of sea lampreys in the considered area
for the time period 1855 to 1939 (Table S1, Fig. 3).
From 1940 to 1989, sea lamprey was recorded 29 times
(Table S1, Fig. 3). Fourteen records of sea lamprey
were obtained in German and adjacent Polish waters
in Subdivisions 22 and 24 in the 1990 to 2005 period
(Table 3, Fig. 4).

River lamprey: past and present distribution in
Subdivisions 22 and 24 to 26

In contrast to the sea lamprey, numerous records of
the river lamprey were obtained both from western
and eastern parts of the considered area (Table 1,
Figs. 5 & 6). Approximately half of the observations of
river lamprey came from Subdivision 24 (151 records,
48.7%), whereas 138 (44.5%) originated from Subdivi-

sion 26. Subdivision 22 provided 17 records
(5.5%). Only 4 observations (1.3%) of the
river lamprey were made in Subdivision 25
(Table 1).

The oldest record of the river lamprey
dates back to the year 1649, when this spe-
cies was recorded in the Szczecin Lagoon
near the city of Ueckermuende (Table S2).
Some 174 records of river lampreys were
summarised for the time period 1649 to 1939
(Table S2, Fig. 5). From 1940 to 1989, 66
records of the river lamprey were obtained
(Table S2, Fig. 5). A total of 70 records origi-
nated from German and adjacent Polish
Baltic waters in Subdivisions 22 and 24 from
1990 to 2005 (Table 4, Fig. 6). During this
time interval, river lampreys were recorded
from the Salzhaff, the Warnow River, the
Recknitz River, from around Ruegen Island,
the Pommeranian Bay, from the Szczecin
Lagoon and adjacent waters, and from

9 spawning sites in German tributaries of the Baltic
Sea (Fig. 6).

During the time period 1649 to 1989, the species was
mainly distributed within the following 3 areas of Sub-
divisions 22 and 24 to 26 (Table S2, Fig. 5):

• Szczecin Lagoon and adjacent waters (Subdivision
24)
• Lower Vistula River, Vistula Lagoon and Bay of
Gda?sk (Subdivision 26)
• Curonian Lagoon (Subdivision 26)
Remarkable numbers of records of river lampreys

were also obtained from the Kiel Bight, the Mecklen-
burg Bight, the mouth of the River Warnow and from
the waters around Ruegen Island during the period
1649 to 1939 (Table S2, Fig. 5). However, from 1940 to
1989, the river lamprey was not recorded from the Kiel
Bight, and the number of records in the southwest
Mecklenburg Bight was much lower than in the previ-
ous time period (Table S2, Fig. 5).

Within the German and adjacent Polish waters of
Subdivisions 22 and 24, most of the records (81.4%)
and recorded individuals (98.3%) originated from the
Szczecin Lagoon and its adjacent waters during the
period 1990 to 2005 (Table 4, Fig. 6), demonstrating the
current importance of these water bodies for the
spawning migrations of this species.

DISCUSSION

The results of the present study clearly indicate that,
compared to the river lamprey, the sea lamprey is a
rare species in the southern Baltic Sea. Subdivisions 22
and 24 are the main past and present distribution areas
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Fig. 2. Lampetra fluviatilis. Seasonal variation in total catches of river
lamprey in the Szczecin, Vistula and Curonian Lagoons from 1887 to 1920
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of this species. Furthermore, our results show no clear
increasing or decreasing trend of sea lamprey densi-
ties in the considered area of the southern Baltic Sea
during the last centuries.

Most sea lamprey records in the considered area
originate from territorial coastal waters. However,
Thiel et al. (2007) reported a few sea lampreys in the
Baltic Sea from offshore areas, especially in ICES
Subdivisions 21 and 25. Kottelat & Freyhof (2007) also
indicated the importance of offshore habitats for this
species. Lelek (1973) stated that sea lampreys can be
found in the open sea up to several hundred kilometres
away from the coast. This is corroborated by a record
of sea lamprey in a Nephrops trawl off the Porcupine
Bank, 230 km off the west of Ireland (Igoe et al. 2004).
Almost all sea lampreys that were <390 mm long were

captured in the northwest Atlantic in bottom trawls on
the continental shelf or in coastal trap nets, whereas
most animals that were >560 mm long were captured
in mid-water trawls along the shelf edge or over the
continental slope (Halliday & Mott 1991). The vertical
depth range inhabited by sea lampreys is among the
greatest ranges exhibited by marine animals
(Haedrich 1977, Beamish 1980), with reports of find-
ings down to 985 and 4099 m (Kelly & King 2001).

Although the sea lamprey was found to have low
densities in the present study and is also regarded as
rare in the Baltic Sea region by other authors (e.g.
Winkler et al. 2000), this species has occasionally
been reported from Denmark, Sweden, Finland, Rus-
sia, Latvia, Lithuania, Estonia, Poland and Germany
(Kull 1999, Winkler et al. 2000, Froese & Pauly 2008).
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Fig. 3. Petromyzon marinus. Distribution of historical sea lamprey records in territorial waters and in the Exclusive Economic
Zones (EEZs) of Germany, Poland, Lithuania and the Russian enclave of Kaliningrad within ICES Subdivisions 22 and 24–26 of 

the southern Baltic Sea for 1855 to 1939 and 1940 to 1989
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However, the Baltic Sea is located at latitudes that
are higher than the main distribution area of sea lam-
prey between latitudes 35° and 45° (Kelly & King
2001). Although Saat (2003) reported 20 confirmed
catches of sea lamprey from Estonian waters (mainly
from the Gulf of Riga) during the 20th century, there
is no reliable data on sea lamprey reproduction in
Estonian rivers. Moreover, from which spawning pop-
ulation the sea lampreys recorded in German waters
of the Baltic Sea in the present study originate is also
still an open question. Historically, the sea lamprey

might have spawned in the Trave River system
(Duncker 1960), although there are no observations
from recent years showing that this spawning site is
still being used by sea lampreys (Spratte 2004).
Indeed, there is no evidence of recent sea lamprey
reproduction in the entire Baltic Sea (Spratte & Hart-
mann 1998, Winkler et al. 2002). However, Ljunggren
(2006) noted that sea lampreys have been reported in
18 rivers in Sweden since 1990, but that spawning
sea lampreys were only observed in 8 rivers, mainly
in those flowing into the Kattegat and Öresund. Prob-
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Fig. 4. Petromyzon marinus. Distribution of recent sea lamprey records in territorial waters and in the EEZ of Germany and in
adjacent Polish waters within ICES Subdivisions 22 and 24 of the Baltic Sea from 1990 to 2005
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ably, the recently recorded sea lampreys in the Ger-
man Baltic waters originate from these Swedish
spawning populations.

Our results demonstrate that in contrast to the rare
sea lamprey, the river lamprey is generally a common
and widely distributed member of the ichthyofauna of
the Baltic Sea, its estuaries and tributaries. In the
Baltic Sea region, populations of the river lamprey
occur in Denmark, Sweden, Finland, Russia, Latvia,
Lithuania, Estonia, Poland and Germany (Bartel et al.
1993, Anonymous 1998, Winkler et al. 2000). Al-
though the species is mainly anadromous in the Baltic
Sea area, there are a few landlocked, nonmigratory
populations that have been isolated from the sea in
Finland (Tuunainen et al. 1980, Valtonen 1980) and
possibly also in Russia (e.g. Abakumov 1956, Reshet-
nikov 2003). River lampreys live predominantly in
coastal areas, especially near estuaries (Hardisty
1986). However, Thiel et al. (2007) also summarised a
few records of river lampreys outside coastal waters
of the Baltic Sea.

The sea lamprey has never been a commercial spe-
cies in the Baltic Sea. However, it is commercially
important in France, Spain and Portugal (Maitland &
Campbell 1992). Among the rivers along the European
coast that are still colonised by the sea lamprey, the
Garonne Basin has the largest population of sea lam-
prey. This basin supports the largest fisheries of sea
lamprey in Europe (Beaulaton et al. 2008).

Unlike the findings for the sea lamprey, the present
study has shown that the German, Polish and Lithuan-
ian waters of the Baltic Sea, especially within Subdivi-
sions 24 and 26, were the main distribution and also
fishery areas of river lampreys in the past. Approxi-

mately 100 yr ago, the river lamprey was an important
commercial species for coastal fisheries in southern
Baltic waters. In Germany, no lamprey fishery occurs
any more, but our results show that the river lamprey
was used commercially in Poland and Lithuania at
lower levels at least until 1999. However, it should be
noted that since World War II there appears to have
been less comprehensive registration of lamprey catch
than in earlier periods. In the north of Sweden, river
lamprey was once also a very important commercial
species, but the amounts of spawning river lampreys
and catches have declined since the middle of the
1960s (Sjölander 1997). 

In rivers of Finland, Russia, Latvia and Estonia, the
commercial fishery of lamprey is still active (Anony-
mous 1998, Saat et al. 2000, Lehtonen 2006). However,
annual catches have decreased in recent decades,
although the fishery has become more effective, e.g. in
Finland (Ojutkangas et al. 1995). In Finland, total
catches in 1978 and 1988 were estimated to be 2.3–
2.5 million ind. (Tuunainen et al. 1980) and 1.8–1.9 mil-
lion ind. (Mäkelä & Kokko 1990), respectively. The
main reasons for the decrease are the building of
hydroelectric power plants, and the short-term regula-
tion and dredging of rivers. As a result, suitable
spawning and nursery habitats for lampreys have
decreased; this resulted in a reduction in the number of
mature lampreys migrating upstream (Kainua & Valto-
nen 1980, Eklund et al. 1984).

The seasonal pattern of catch estimated in the pre-
sent study indicates that lampreys in the whole south-
ern Baltic Sea region were mainly caught during their
spawning migrations. This pattern was also observed
by Sterner (1918) and Imam et al. (1958) who investi-

241

Table 3. Petromyzon marinus. Recent sea lamprey records in territorial waters and in the EEZ of Germany and in adjacent Polish
waters within ICES Subdivisions 22 and 24 of the Baltic Sea from 1990 to 2005. ZMUK: Zoological Museum of the Christian-
Albrechts-University Kiel, Germany; ZSRO: Zoological collection of the Department of Biology of the University of Rostock, 

Germany; vTI-OSF: Institute of Baltic Sea Fisheries. –: no data available

Year Subdivision Country Locality No. of ind. Total Data source
length (cm)

1991 24 Germany Strelasund near Stralsund 1 49 Schröder (1995)
1992 24 Germany Strelasund 1 85 Schröder (1995)
1998 24 Germany Lower Warnow River 1 – ZSRO
1999 22 Germany Kiel Bight 1 – ZMUK
2000 22 Germany Neustadt Bight 1 – Spratte (2004)
2001 24 Germany Coastal waters of Usedom Island 1 43 Thiel et al. (2005)
2001 24 Germany Darss Zingst Estuary near Born 1 66 Anders (2002)
2002 22 Germany Flensburg Bight 1 50 Spratte (2004)
2002 22 Germany Schlei Unknown – Spratte (2004)
2003 22 Germany Howacht Bight 1 64.5 vTI-OSF
2003 24 Germany Warnow River 1 – Thiel et al. (2005)
2004 22 Germany Dassower See 1 – Thiel et al. (2005)
2005 22 Germany Poel Island near Gollwitz 1 60 Thiel et al. (2005)
2005 24 Germany Peenestrom 1 80 Thiel et al. (2005)
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gated lamprey catches in rivers flowing into the North
Sea. Kelly & King (2001) did not mention fisheries but
instead concluded that populations of anadromous
lampreys have declined in European inland waters
mainly due to pollution, the construction of dams (asso-
ciated with hydroelectric power stations), weirs and
other manmade barriers in rivers, channelisation and
land-management practices that have led to increased
siltation on spawning gravels (Hunn & Youngs 1980,
Kainua & Valtonen 1980, Valtonen 1980, Eklund et al.
1984, Witkowski 1992, Ojutkangas et al. 1995, Meyer
& Brunken 1997). In German inland waters, Imam et al.
(1958), Wilkens & Köhler (1977), Möller (1984), Thiel &
Salewski (2003), Krappe (2004) and Spratte (2004)

observed a considerable decrease in anadromous lam-
prey populations during the mid 1950s. Lelek (1987)
assumed that pollution of estuaries and the building of
weirs and dams prevented lampreys from reaching
their original spawning grounds.

Spratte (2004) concluded that an increased number
of records of river lampreys in inland waters of north-
west Germany (Schleswig-Holstein) in recent years
could be attributed to improved water quality in the
rivers. In almost all rivers and streams in the catch-
ment of the River Rhine, water quality has improved
considerably, and the problems of low oxygen con-
centrations have become unimportant since the early
1980s (Freyhof 2002). Therefore, populations of river
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Fig. 5. Lampetra fluviatilis. Distribution of historical records of river lamprey in territorial waters and in the EEZs of Germany,
Poland, Lithuania and the Russian enclave of Kaliningrad within ICES Subdivisions 22 and 24–26 of the southern Baltic Sea

for 1649 to 1939 and 1940 to 1989
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and sea lamprey have recovered there (Freyhof &
Weibel 1999, Korte 1999). However, the situation of
river lamprey populations in northeast Germany
(Mecklenburg-Vorpommern) is still critical (Winkler
et al. 2002). Only 9 spawning sites used by river lam-
preys are known in German tributaries of the Baltic
Sea (Winkler et al. 1999, Waterstraat & Krappe 2000).
These spawning sites were found in the Peene,
Warnow and Stepenitz river systems (Fig. 6). The
Peene River system must be regarded as the most

important of these in the German Baltic Sea region.
Here, 5 spawning sites were thought to exist, in the
Scheidegraben, Augraben, Galgenbach, Klenzer
Muehlbach and Libnower Muehlbach tributaries. The
Warnow River system provides 3 spawning places in
the Beke and Koesterbeck tributaries and in the
Muehlendamm canal near the city of Rostock. Only 1
spawning site was found in Radegast, a tributary of
the Stepenitz River. Winkler et al. (1999) emphasised
that the regular annual spawning of river lamprey no
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Fig. 6. Lampetra fluviatilis. Distribution of recent river lamprey records in territorial waters and in the EEZ of Germany 
and in adjacent Polish waters within ICES Subdivisions 22 and 24 of the Baltic Sea from 1990 to 2005, and location of detected

spawning sites in German tributaries of the southern Baltic Sea
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Table 4. Lampetra fluviatilis. Recent records of river lamprey in territorial waters and in the EEZ of Germany and in adjacent
Polish waters within ICES Subdivisions 22 and 24 from 1990 to 2005. GOMS: German Oceanographic Museum, Stralsund,
Germany; NHMB: Museum of Natural History of the Humboldt University, Berlin, Germany; vTI-OSF: Institute of Baltic Sea 

Fisheries. –: No data available

No. Year Sub Country Locality No. of Total Data source
division ind. length (cm)

1 1990 24 Poland Odra River 1 – NHMB
2 1990 24 Poland Szczecin Lagoon 4500 – Raczy?ski & Filipiak (1999)
3 1994 24 Germany Ruden Island 50 max. 35 Schröder (1995)
4 1994 24 Germany Usedom Island 50 max. 35 Schröder (1995)
5 1995 24 Germany North of Ruegen Island 1 43.5 vTI-OSF
6 1996 24 Germany Northeast of Ruegen Island 1 35.5 vTI-OSF
7 1997 22 Germany Salzhaff 1 – GOMS
8 1997 24 Germany Northwest of Ruegen Island 1 35.5 vTI-OSF
9 1997 24 Poland Lake Dabie 35 – Raczy?ski & Filipiak (1999)
10 1998 24 Poland Lake Dabie 53 – Raczy?ski & Filipiak (1999)
11 1999 24 Germany Libnower Muehlbach 2000 – Waterstraat & Krappe (2000)
12 1999 24 Germany North of Ruegen Island 1 – Kloppmann et al. (2003)
13 1999 24 Germany Northwest of Ruegen Island 1 – Kloppmann et al. (2003)
14 2003 24 Germany Coastal waters of Usedom Island 1 ~35 Thiel et al. (2007)
15 2003 24 Germany Szczecin Lagoon near Altwarp 1 Adult Thiel et al. (2007)
16 2003 24 Germany Warnow River 6 Adult Thiel et al. (2007)
17 2004 24 Germany Krumminer Wiek 1 36 Thiel et al. (2007)
18 2004 24 Germany Krumminer Wiek 3 30–35 Thiel et al. (2007)
19 2004 24 Germany Krumminer Wiek 7 30–40 Thiel et al. (2007)
20 2004 24 Germany Krumminer Wiek 1 38 Thiel et al. (2007)
21 2004 24 Germany Krumminer Wiek 1 35 Thiel et al. (2007)
22 2004 24 Germany Krumminer Wiek 1 40 Thiel et al. (2007)
23 2004 24 Germany Krumminer Wiek 1 34 Thiel et al. (2007)
24 2004 24 Germany Krumminer Wiek 1 36 Thiel et al. (2007)
25 2004 24 Germany Krumminer Wiek 1 32 Thiel et al. (2007)
26 2004 24 Germany Krumminer Wiek 1 38 Thiel et al. (2007)
27 2004 24 Germany Krumminer Wiek 3 30–34 Thiel et al. (2007)
28 2004 24 Germany Krumminer Wiek 2 33; 40 Thiel et al. (2007)
29 2004 24 Germany Krumminer Wiek 1 40 Thiel et al. (2007)
30 2004 24 Germany Krumminer Wiek 2 38; 40 Thiel et al. (2007)
31 2004 24 Germany Krumminer Wiek 1 33 Thiel et al. (2007)
32 2004 24 Germany Krumminer Wiek 1 34 Thiel et al. (2007)
33 2004 24 Germany Krumminer Wiek 1 32 Thiel et al. (2007)
34 2004 24 Germany Krumminer Wiek 1 37 Thiel et al. (2007)
35 2004 24 Germany Krumminer Wiek 3 31–35 Thiel et al. (2007)
36 2004 24 Germany Krumminer Wiek 2 40 Thiel et al. (2007)
37 2004 24 Germany Krumminer Wiek 1 31 Thiel et al. (2007)
38 2004 24 Germany Krumminer Wiek 1 37 Thiel et al. (2007)
39 2004 24 Germany Krumminer Wiek 3 30–35 Thiel et al. (2007)
40 2004 24 Germany Krumminer Wiek 2 37; 40 Thiel et al. (2007)
41 2004 24 Germany Recknitz River 1 – Thiel et al. (2007)
42 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 39 Thiel et al. (2007)
43 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 36 Thiel et al. (2007)
44 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 38 Thiel et al. (2007)
45 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 36 Thiel et al. (2007)
46 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 36.5 Thiel et al. (2007)
47 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 37.5 Thiel et al. (2007)
48 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 38 Thiel et al. (2007)
49 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 32 Thiel et al. (2007)
50 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 35 Thiel et al. (2007)
51 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 35 Thiel et al. (2007)
52 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 23 32–42 Thiel et al. (2007)
53 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 42 Thiel et al. (2007)
54 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 36.5 Thiel et al. (2007)
55 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 3 – Thiel et al. (2007)
56 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 35 Thiel et al. (2007)
57 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 34 Thiel et al. (2007)
58 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 40 Thiel et al. (2007)
59 2004 24 Germany Szczecin Lagoon nr. Ueckermuende 1 38.5 Thiel et al. (2007)
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longer occurs in all spawning sites. Furthermore, the
spawning populations of river lamprey are very small,
comprising only 20 to 100 ind. (Winkler et al. 2002).

CONCLUSIONS

The results of the present study confirm the critical
situation of the populations of river lamprey, espe-
cially in the German Baltic Sea area. Here, a rebuild-
ing programme for the still existing but threatened
populations of river lampreys could improve the situ-
ation of the species. Such a rebuilding programme
should contain measures to restore lost spawning
sites and the connectivities of the river systems that
support them to ensure that lampreys reach their
spawning sites during their spawning migrations. The
habitat connectivity for the river lamprey can be
increased by the removal of barriers and weirs or the
provision of fish passages in rivers where their
spawning and nursery habitats are situated. Leipe &
Königstedt (1988), Waterstraat & Krappe (2000),
Petersen et al. (2004) and Spratte (2004) describe
measures for river lamprey rebuilding programmes in
German rivers in more detail. In 2004, Germany nom-
inated a number of SACs in German Baltic waters to
the EU Commission. These SACs also cover parts of
the estuarine Szczecin Lagoon and adjacent waters,
where the main migration route of river lampreys to
their most numerous spawning sites was detected
during the present study. Such protected areas can
be additional measures for the conservation of the
species in these waters. The results of the present
study, do not enable us to recommend any special
rebuilding programmes for the sea lamprey for the
German waters of the Baltic Sea region. Obviously,
the sea lamprey has always been a rare and not a
stock building species in German Baltic waters. It is,
however, possible that sea lamprey would also bene-
fit from river lamprey rebuilding programmes.
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