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Introduction into Dreissena rostriformis bugensis and observations of attachment on
native molluscs in the Main River (Bivalvia: Veneroida: Dreissenidae)

KATHARINA C. M. HEILER, SASCHA BRANDT & PARM V. VON OHEIMB

Abstract: As it is known that the invasive dreissenids (Dreissena polymorpha and Dreissena rostriformis
bugensis) can have a dramatic ecosystem impact, especially on the native mollusc fauna, we examined in this
study a possible impact of the exotic freshwater bivalve D. r. bugensis (quagga mussel), which has started to
invade Central Europe. At the Main River in Hanau-Steinheim (Hesse) we found individuals of Anodonta
anatina and Viviparus viviparus overgrown with both dreissenid taxa. Acknowledging that detailed studies still
have to be conducted, this preliminary observation shows that D. r. bugensis has an impact on the native
mollusc fauna probably similar to the former invader.

Keywords: Dreikantmuscheln, Dreissena rostriformis bugensis, Quagga-Dreikantmuschel, quagga mussel,
biological invasion, native molluscs

Zusammenfassung: Neobiota (nicht einheimische (@rganismen, die nach 1492 eingeschleppt wurden oder sich
aktiv ausgebreitet haben) sind eine der groRten Gefahren fiir einheimische Arten. Wenn Neobiota negative
Okologische und/oder 6konomische Auswirkungen haben, werden diese im englischen Sprachraum als "invasive
species” bezeichnet. Eine der 100 wichtigsten-invasiven\Arten -in- Europa ist die Wandermuschel Dreissena
polymorpha (PALLAs 1771) (Dreissenidae, Dreikantmuscheln); die sich seit etwa 200 Jahren in Europa und seit
den 1980er Jahren auch in Nordamerika™ausbreitet. Wenig “spéter ist in Nordamerika ein weiteres
Dreikantmuscheltaxon aufgetaucht, die Quagga-Dreikantmuschel Dreissena rostriformis bugensis (ANDRUSOV
1897). Diese stammt, ebenso wie die Wandermuschel, aus dem Ponto-Kaspischen Raum. Beide Taxa haben
einen starken Einfluss auf einheimische Arten./Dreikantmuscheln besitzen Byssusfaden, mit denen sie sich auf
dem Substrat festheften und so auch andere Mollusken bewachsen kdnnen. Da die Quagga-Dreikantmuschel
sich nun auch in Mitteleuropa auszubreiten beginnt, stellt sich.die Frage, ob die heimische Molluskenfauna von
diesem Ankdmmling betroffen ist. Dafiir wurden, an-zwei~Beprobungsstellen am Main in Hanau-Steinheim,
Hessen (am Fahranleger und an einer Angelstelle), Dreikantmuscheln gesammelt, die Abundanzen abgeschéatzt
und der prozentuale Anteil der Quagga-Dreikantmuschel ermittelt. Die Bestimmung der Quagga-Dreikant-
muschel richtete sich nach drei schalenmorphologischen Merkmalen (Abb. 1 rechts): der Abwesenheit eines
scharfen Kiels, der gerundeten ventralen Seite sowie der-dorsoventralen Achse, die die Schale in etwa gleich
lange Halften teilt. Weiterhin wurde nach mit Dreikantmuscheln bewachsenen einheimischen Mollusken
gesucht. ,

Die Beprobung ergab, dass die Dreikantmuschelnam Féhranleger in Dichten von 100 Individuen/m? und an der
Angelstelle in Dichten von 3.701 Individuen/m2 vorkommen. Der prozentuale Anteil an Quagga-Dreikant-
muscheln an der Gesamtzahl der Dreikantmuscheln betrug 74 % an dem Fahranleger und 10,9 % an der Angel-
stelle. An den Sammelstellen wurden beide Dreikantmuscheltaxa nicht nur an Steinen festgeheftet (Abb. 2),
sondern auch an anderen Mollusken gefunden. Hauptséchlich waren die Gemeine Teichmuschel Anodonta
anatina (LINNAEUS 1758), aber auch die Stumpfe Flussdeckelschnecke Viviparus viviparus (LINNAEUS 1758)
betroffen (siehe Abb. 3). Dies ist fir die bewachsenen Tiere von Nachteil, da sie durch den Aufwuchs z. B. in
ihrer Bewegung stark eingeschrénkt werden. So kann es auch dazu kommen, dass sich die Schalen der
bewachsenen Muscheln nicht richtig 6ffnen und schlielen kénnen. Unsere Untersuchung zeigt, dass auch die
Quagga-Dreikantmuschel negative Auswirkungen auf einheimische Mollusken haben kann. Daher sollte sie in
Europa als invasive Art behandelt werden. Ob die Quagga-Dreikantmuschel starkere 6kologische Auswirkungen
hat als die Wandermuschel, sollte im Rahmen detaillierter Studien betrachtet werden.

Introduction

Exotic species can pose one of the most dramatic threats for biodiversity in general and for native
species in particular (BUTCHART & al. 2010). In German the term "Neobiota" is often used in this
context, meaning organisms that colonize new areas after 1492 (after the discovery of America by
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Christopher Columbus) (KowaARIK 2003), while in English the term "exotic species” is common.
Different stages of an invasion process can be distinguished according to LEVINE (2008): First, an
exotic species has to arrive in the new region. The second stage describes the establishment of the
species. In this stage the exotic species has to cope with new abiotic and biotic factors. The third stage
describes the spread phase. If the exotic species reach the last stage, causing an economical or
ecological impact, they are termed "invasive species" (DAVIS & THOMPSON 2000). Invasive species
can affect native species directly (for example by competition) or indirectly (for example by habitat
alteration) (SAKAI & al. 2001).

One of the 100 most invasive species in Europe is the zebra mussel Dreissena polymorpha (PALLAS
1771), which invaded large parts of European inland waters systems (ZAIKO & OLENIN 2009). The
zebra mussel began to extent its distribution from the Ponto-Caspian region (water system including
the Caspian Sea, Black Sea and Azov Sea) westwards almost 200 years ago. Moreover, in North
America this species invaded many inland waters since the 1980s. Approximately ten years later, the
guagga mussel Dreissena rostriformis bugensis (ANDRUSOV 1897) (some authors gave this taxon
species rank: Dreissena bugensis (e.g. ROSENBERG & LUDYANSKIY 1994), also began its invasion
throughout North America (MAY & MARSDEN 1992). Dreissena r. bugensis is native to the lower
Southern Bug River and probably also the lower Dnieper River and Inguletz River, near the Black Sea
(SoN 2007). These two members of the family Dreissenidae GRAY, 1840 often have a dramatic impact
on the ecosystem (summarized in KELLY & al. 2010): The filter feeding bivalves can influence the
nutrient cycling and organic matter deposition. They can decrease phyto- and zooplankton or induce
shifts in its composition which has indirectly an impact on other organisms (HIGGINS & ZANDEN
2010; KELLY & al. 2010). They also directly affect native organisms. Dreissenid mussels can attach
with byssal threads to hard substrates;-and also to,the“shells of other mollusc species (biofouling).
Dreissenids are often competitively dominant over the native molluscs and can even cause local
extinctions when occurring in high-densities (BURLAKOVA & al. 2000; SCHLOESSER 1996; THORP &
CASPER 2002). :

After D. r. bugensis began to spread in Eastern Europe (mainly in the Dnieper River and the Volga
River) in the 1940s, it also turned up in Central’ Europe very recently:In 2006, the first specimens
appeared in the Rhine Delta in the Netherfands (MoLLoY &al. 2007) and one year later, populations
were found in the Main River (VAN DER’VELDE & :PEATVOET 2007) and in the Rhine River
(MARTENS & al. 2007). : '

Dreissena r. bugensis is ecologically similar to D. polymerpha (ORLOVA & al. 2005). In North
America, it has been observed that the number of D. polymorpha often decreases dramatically over
time, if D. r. bugensis is present, being the dominant-competitor (DIGGINS & al. 2004, MILLS & al.
1993, WILSON & al. 2006).

This new dreissenid invasion in Central Eurgpe’raises the question if D. rostriformis bugensis poses
also a threat for the native mollusc fauna of this region.

Material and methods

To examine if Dreissena rostriformis bugensis has an influence on the native mollusc fauna, we
conducted samplings in autumn 2009 at two adjacent localities at the Main River in Hanau-Steinheim,
Hesse, Germany (at a pier: 50.111140°N, 8.916910°E and at a fishing beat 50.110333°N,
8.916925°E). Dreissenid mussels were collected by hand in shallow waters. The abundance of
dreissenid mussels per square meter was determined by counting all mussels attached to three big
stones (at the fishing beat), then measuring the surface area of the stones and extrapolating this
number to the estimated percentage of the stones per square meter. At the pier the abundance was
estimated by counting all dreissenid mussels inside a 1x1 m frame. A representative amount of
Dreissena spp. was collected to determine the percentage of D. r. bugensis later in laboratory. The
shell color pattern is often misleading for a determination, because of the wide variability in both taxa.
Thus, determination was done on the basis of three shell morphological characteristics (Fig. 1): While
D. polymorpha has a sharp carina (see arrow in Fig. 1B), D. r. bugensis has no or a very rounded
carina (Fig. 1, right). The ventral side of D. polymorpha is almost flat; the ventral side of D. r.
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bugensis is rounded (Fig. 1B). The dorso-ventral axis through the highest point of the shell divides D.
polymorpha in two parts of unequal size. In D. r. bugensis this axis divides the shell in two parts of
almost equal size. Small individuals were examined by using a binocular. We searched for other
molluscs occurring in this river section and examined if they were overgrown with dreissenids.

Fig. 1: A) Shells of Dreissena polymorpha (left) and D. rostriformis bugensis (right). B) Schematic view
highlighting the identifying characteristics of the two-dreissenid taxa. The arrow shows the pronounced carina of
D. polymorpha. The horizontal lines point;up "the flattened: sventral side in D. polymorpha and the rounded
ventral side in D. r. bugensis. The vertical’ Ilne shows thé dorsa Ventral axis drawn through the highest point of
the shell. s \
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Both, D. rostriformis bugensis and D. poly brph occurred aLthe two ex\amlned sections of the Main
River. The dreissenids were found at-the- p? erin. abundances gf 100 mdr(nduals/m2 At the fishing beat
we found densities of 3.701 mdmduals;fm2 57 (

The mussels occurred mostly attached the- under31de of stones or in the space between the stones.
Rarely, they were also found on the upper side of the stones\at the fishing beat. Both dreissenid taxa
were found on the same stones (Fig. 2). {\\’

Fig. 2: Dreissenid mussels at the underside of a stone from the fishing beat at the Main River (8 Sept 2009).



56

The percentage of D. r. bugensis at the fishing beat was 10.9 %, at the pier it was 74 %. Individuals
were found attached to stones, sticks, piles from the pier and pieces of garbage like glass bottles,
plastic and metal. In addition, we found both species attached to other molluscs, mainly the red-listed
Anodonta anatina (LINNAEUS 1758) (see Fig. 3), but also Viviparus viviparus (LINNAEUS 1758)
(JUNGBLUTH & KNORRE 2009).

ver overgrown by Drelssena rostriformis bugensis
’a ,lﬂf;: \f v,

Fig. 3: Anodonta anatina from the fj/shlngbeat qt the Main
and D. polymorpha (8 Sept 2009). \ U

This can have dramatic consequences for/ he- lnfésted orgamsms T'hé movement (for example the
burrowing and locomotion) may be |mpa|r d: ﬁy the weight or the b’gger extent (SCHLOESSER & al.
1996). Also the valve movement of bivalves can be hindered so that the shell cannot be opened or
closed correctly. Deformation of the valves' €ari ‘aceur (SCHLOESSER & al. 1996). Dreissenid mussels
can also compete for food particles with the bivalves. SQUSA & al. (in press) examined the extent of
biofouling on unionid species in the United Kingdom agnd could show that D. polymorpha affected the
physiological status of Anodonta anatina and Unjo/olctorum (LINNAEUS 1758) (measured by the

tissue glycogen content). \ O

Our study revealed that the new invasion of I;r. r. bugensis leads to an additional threat for the native
mollusc species. Therefore, D. r. bugensis should be treated as invasive organism in Central Europe,
like D. polymorpha. Whether the effect of D. r. bugensis on native molluscs is stronger than that of D.
polymorpha is difficult to conclude from our preliminary observations. Our findings, however,
provide a basis to compare both invaders in relation to the native fauna.
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