
Aquatic Invasions (2006) 1: 38-41
© 2006 E uropean R esearch N etw ork on A quatic Invasive Species

First record of the brackish water dreissenid bivalve Mytilopsis leucophaeata 
in the northern Baltic Sea

Ari O. L aine1*, Jukka M attila2 and Annukka Lehikoinen2
Finnish Institute o f  Marine Research, P.O. Box 2, FIN-00561 Helsinki, Finland 
2STUK - Radiation and Nuclear Safety Authority, Research and Environmental Surveillance,
Laippatie 4, P.O. Box 14, FIN-00881 Helsinki, Finland 
Corresponding author, E-mail: ari.laine®funr.fi

R eceived 11 January 2006; accepted in revised  form  23 January  2006

Abstract

Conrad’s false mussel. Mytilopsis leucophaeata has been found in the central Gulf of Finland, which is 
the first record of this brackish water dreissenid species in the northern Baltic Sea. In 2003 a strong 
recruitment of young dreissenid bivalves was observed and in 2004 dense assemblages consisting of 
adult M. leucophaeata were discovered in an area affected by cooling water discharges from a nuclear 
power plant. The introduction of the species has obviously taken place via ballast water transport, 
resulting in a successful establishment in a favourable warm water environment. Based on the wide 
salinity tolerance, AÍ. leucophaeata might also colonize areas inhabited by functionally similar bivalves 
if able to survive the cold winter conditions.

Key words: Mytilopsis leucophaeata, Dreissenidae, invasions, Baltic Sea, cooling waters

Introduction

Conrad’s false mussel. Mytilopsis leucophaeata 
(Conrad 1831) (Bivalvia, Dreissenidae) is a 
brackish water species with an original dis­
tribution in the subtropical and temperate Gulf of 
Mexico area (Marelli and Gray 1983). The 
current distribution along the North Atlantic 
west coast extends in north to Massachusetts in 
the United States (Smith and Boss 1996). The 
first record of the species in Europe was made in 
Belgium already in 1835 (Nyst 1835, cited in 
Verween et al. 2005) where it was most probably 
transported by shipping. In north western Europe 
M  leucophaeata currently occurs in estuaries 
along the North Sea coast from Germany to 
France and in Great Britain (Oliver et al. 1998, 
Verween et al. 2005). Recently, the species has 
also been recorded in Spain (Escot et al. 2003), 
and in the Black Sea (Therriault et al. 2004). In 
the Baltic Sea area the species was first detected 
in Kiel Canal connecting the North and Baltic 
Seas (Boettger 1933, Schlesch 1937) and later in 
Kaliningrad area (Brohmer 1962) but the latter 
population has probably gone extinct. Recently,

a local but obviously established population was 
found in river Warnow estuary, northern Ger­
many (Darr and Zettler 2000). In this study we 
present the first finding of M  leucophaeata in 
the northern Baltic Sea.

M  leucophaeata is a highly euryhaline species 
occurring from fresh water to salinities ex­
ceeding well 20 %o. According to Siddall (1980), 
the species is able to complete larval develop­
ment in salinities up to 32 %o. The species 
occurrence in Europe is obviously much concen­
trated to estuarine areas with fluctuating salinity 
conditions. In e.g. Belgium, M  leucophaeata has 
established vigorous fouling communities in 
conditions where salinity during the reproductive 
period varies from 0.8 to 10.3 %o (Verween et al. 
2005). The population in the German Baltic Sea 
coast was found in an area where salinity may 
fluctuate between 0.3 and 8 %o within days (Darr 
and Zettler 2000). Due to the wide salinity 
tolerance M  leucophaeata has been reported to 
coexist both with M  edulis and D. polymorpha 
in Europe (Jenner and Janssen-Mommen 1993, 
Van der Velde et al. 1998, Darr and Zettler 2000, 
Rajagopal et al. 2005). In North America the
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distribution of M. leucophaeata and D. polymor­
pha  overlap especially in salinities below 3.0 %o 
(Pathy and Mackie 1993).

In western Europe M. leucophaeata has be­
come a serious biofouling organism in cooling 
water systems with economical impacts for water 
dependent industries (Jenner and Janssen-Mo- 
mmen 1993, Verween et al. 2005). The species 
is obviously more tolerant to common control 
methods (e.g. chlorination and heat treatment) 
than the zebra mussel. Dreissena polymorpha or 
the blue mussel. M ytilus edulis (Rajagopal et al. 
2002, 2005).

Observations in the Gulf of Finland

In autumn 2003, a pronounced settlement of 
young dreissenid mussels was observed in Lo- 
viisa archipelago, northern coast of the central 
Gulf of Finland, leading to a dense adult popu­
lation thereafter. The species was first identified 
as zebra mussel. Dreissena polymorpha, which 
had been recently increasing in numbers in the 
eastern Gulf of Finland (Antsulevich et al. 2003). 
However, an examination of adult mussels col­
lected in December 2004 at the island of Häst- 
holmen, Loviisa (60o22.1’ N, 26°21.3’ E) reveal­
ed the species to be the very similar looking 
Conrad’s false mussel. Mytilopsis leucophaeata 
(Conrad 1831). The species has not been pre­
viously observed in the northern Baltic Sea.

The identification of mussels was based on 
characteristics presented in Marelli and Gray 
(1983). In general, M. leucophaeata resembles 
much I), polymorpha and especially young indi­
viduals are difficult to distinguish. Adult indivi­
duals found are usually brownish in colour 
without the stripe patterns that are typical to 
young individuals. The shell shape of M. leu­
cophaeata is less angular than in D. polymorpha 
and resembles more the form of M. edulis. 
Aí. leucophaeata shells do not have a longitu­
dinal ridge typical to D. polymorpha (Figure 1). 
However, the exact species identification of 
Aí. leucophaeata is based on an internal shell 
structure. Both I), polymorpha and Aí. leucop­
haeata have in the anterior end a myophore plate 
used for muscle attachment but in Aí. leuco­
phaeata there is also dorso-laterally closely 
attached a tooth-like projection, an apophysis 
(Figure 2), which is absent in D. polymorpha. 
Microscopic examination of this structure is 
needed for species identification.

F ig u re  1. Shells o f  C o n rad ’s fa lse  m ussel, M ytilo p sis  
leucophaeata . The leng th  o f  the  largest ind iv idual is about 
20 mm. The young  ind iv iduals have ty p ica l stripe  patterns 
th a t resem ble  m uch zeb ra  m ussel, D reissen a  po lym orpha . 
The adu lt ind iv iduals are u su a lly  even brow nish  in co lour 
and th e  she ll shape is less angu lar th an  in D . po lym orpha .

F ig u re  2. C o n rad ’s fa lse  m ussel, M ytilo p s is  leucophaeata  
w ith  opened  shells. The arrow s p o in t the  too th -lik e  p ro jec­
tion , apophysis, in the  an terio r end o f  the  anim al.

The occurrence of Aí. leucophaeata in the Gulf 
of Finland has been confirmed so far in the sea 
area from Loviisa to archipelago of Pernaja. The 
densest assemblages of Aí. leucophaeata found 
since 2003 are clearly located in a coastal semi­
enclosed bight that is directly affected by the 
cooling waters of the Loviisa nuclear power 
plant. Near the power plant the seawater surface 
salinity is about 4.3 %o and during summer the 
water temperature may exceed 25°C. In winter 
the water temperature is about 5°C keeping this 
area ice free in contrast to typical winter con­
ditions in the Gulf of Finland. The mussel 
assemblages, observed by scuba diving and sam
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pling, covered stones and boulders up to 100 % 
and were mainly found in the depth of 1-3 m. 
In these populations densities and biomass up 
to 28 000 individuals/m2 and 9.8 kg/m2 (wet 
weight), respectively, were observed. These 
numbers are clearly higher than those found in 
the southern Baltic Sea (50 ind./m2; Darr and 
Zettler 2000). In Loviisa, high numbers of 
M. leucophaeata were also found attached on the 
macroalgae Fucus vesiculosus. The maximum 
length of mussels sampled in December 2004 
was 21 mm and most of the individuals were 
larger than 10 mm. M. leucophaeata may reach a 
maximum size of about 22 to 25 mm in length 
(Siddall 1980, Pathy and Mackie 1993). Based 
on measurements of individuals from the 2005 
recruitment the growth rate of M. leucophaeata 
may be high. A maximum length of 17 mm was 
recorded for first-year mussels in the end of the 
growing season.

Discussion

Due to the long distance to the nearest abundant 
M. leucophaeata populations in the North Sea 
area and local populations in the southern Baltic 
Sea, it is obvious that M. leucophaeata has been 
transported to the Gulf of Finland as larvae in 
ships ballast water as spread by natural means is 
unlikely over such long distances. The first find­
ings were located only a couple of kilometres 
from the port of Loviisa. The cooling water 
discharge area has obviously offered a favour­
able environment for survival and reproduction 
of the species and can act as a bridgehead for 
further spread of the species. The present find­
ings also demonstrate that cooling water areas 
are potential hot spots for introduction of alien 
species originating from warm waters, as pre­
dicted by Gollasch and Leppäkoski (1999). The 
current occurrence of M. leucophaeata is located 
at the high-salinity tolerance limit of D. poly­
morpha and low-salinity tolerance of M. edulis. 
Thus it seems that M. leucophaeata has found an 
open ecological niche in the area as a hard 
bottom filter-feeding bivalve. Due to the wide 
salinity tolerance, M. leucophaeata would be 
able to widen its distribution, which could lead 
to resource competition with two other mussel 
species in the Gulf of Finland. Based on settle­
ment studies with artificial plates in 2004-2005 a 
wider distribution of young, first-year M. leucop­
haeata has been observed. After the successful 
reproduction in 2005, mussels were also found

on natural substrates of rocks and stones in the 
sea area of Pernaja about 15 km southwest from 
Loviisa. Future studies will show if M. leucop­
haeata is able to establish adult populations also 
in this area, which is not affected by the cooling 
water discharges.

Based on its original distribution M. leucop­
haeata is considered a warm water species able 
to live in temperate areas also (Marelli and Gray 
1983). It is however possible that the majority of 
the mussels do not survive harsh winter condi­
tions since the distribution of old individuals 
found in this study seems to be much restricted 
to the area affected by warm cooling waters from 
the power plant. Temperature affect e.g. repro­
duction and according to Verween et al. (2005) 
the gamete maturation starts at about 13°C, 
which is slightly higher than for D. polymorpha. 
The lower temperature limit for the survival of 
juvenile and adult M  leucophaeata is not known. 
This factor might limit the establishment of 
permanent populations in a highly seasonal envi­
ronment where winter temperatures fall close to 
0°C, as in the northern Baltic Sea. However, 
more field investigations are needed to verify the 
current distribution of M. leucophaeata and its 
dependence on warm water discharges. Also, 
special attention should be paid on species iden­
tification of especially young dreissenid mussels 
to reveal the large-scale distribution of M. leu­
cophaeata in the Baltic Sea.
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