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United States: 304 spp.
Africa: 96 spp.
China: 60 spp.
Europe: 16 spp.

Diversity of freshwater mussels:
Approx. 1000 species estimated worldwide

Essential components of rivers and 
streams. 
By their siphoning actions, mussels filter bacteria, 
algae, and other small particles, which make them 
one of the few animals that improve water quality. 

Serve as a food source to many species of fish, 
reptiles, birds, and mammals. 

The outer shell of a live mussel is usually covered 
by aquatic insects, algae, and plants. 

The empty shell functions as a nesting site for 
small fish like bullhead etc.



Filmtime !



Freshwater 
mussels 
(Bivalves)
in Sweden

7 native species

2 introduced



Warning sign from Ireland:

To avoid spread of hiking 
mussels (= zebra mussel) to 
more waters,

through the transport of 
boats and (fishing-) 
equipment.



Zebra mussel Quagga mussel

Zebra mussel – different shell-morphs



Shells from the collections at SMNH

A  ninth unionid species, Chinese pond mussel
(Sinanodonta woodiana) has been introduced in Sweden

Glochidia are 
spread through  
import of 
Common carp 
(Cyprinus 
carpio) and 
related species

Shell from Province of 
Skåne, 2005



Threats ! 

Pollution
- eutrophication
- acidification
- toxics

Decreased host fish 
populations
- decreased 
connectivity

Pearl fishing

Mussel-food?

No recruitment 
in many 

populations

Biotope degradation
- cleaning for timber 

floating etc.
- siltation
- water regulation

Freshwater bivalves of the Superfamily Unionoidea 
provide important ecosystem functions and services, yet 
many of their populations are in decline.



Background – work with 
freshwater mussels in 
Sweden
Investigations of freshwater pearl mussels started in 
the middle of  the 1980’s 
Mostly follow-up after lime-treament 
The first survey and monitoring work was performed 
in a small scale
A defined method for monitoring of freshwater pearl 
mussel estblished in 1991. Modified 1996 and 1999.
Since 2010 there is a complete method for monitoring 
both Unio spp., Anodonta spp. / P. complanata and   
M. margaritifera (3 different parts)

1. M. margaritifera in stream waters 
2. Unio spp. and Anodonta spp. / P. complanata in 

stream waters
3. Unio spp. and Anodonta spp. / P. complanata in lakes



M. margaritifera
Unio spp. 
Anodonta spp. /
P. complanata.

Swedish methods:
Survey & Monitoring

Host fish
Water quality
Siltation/sedimention



The presence of small (young, juvenile) mussels indicate 
a habitat without severe impact



Water telescope 
(aqua scope)   
in shallow 
streams
The occurring mussel species should be counted 
separately and the population size for each 
species determined.

When using the National Monitoring Standard,   
18 sampling sites should be delimited and 
carefully scrutinised. Special efforts should always 
be made in order to find juvenile mussels, as 
these indicate that the populations reproduce



If a water course consists of parts 
which are difficult to investigate, 
diving is recommended. 

An advantage with diving is that the 
search for juvenile mussels 
becomes more effective.

Diving



Even in agricultural areas…



Including a method of diving in 
small and shallow streams…



127 streams 
monitored by 
the Swedish 
standard method

The result gives information on the range, 
density, number and reproduction



Unionoid freshwater mussels are holders of an unusual 
mitochondrial DNA inheritance mechanism (Double Uniparental 
Inheritance) in which males have mitochondria inherited by both 
the maternal and paternal ancestors.

Standard maternal inheritance of mtDNA is a rule in the animal 
kingdom. The most notable exception from this rule is the doubly 
uniparental inheritance (DUI) system discovered in some bivalve 
species. Under DUI, females pass their mtDNA (F-type) to the 
offspring, but heteroplasmic males pass one of their mtDNAs only 
to their sons. 

Thus the paternal mtDNA (M-type) is present mainly in the 
germline of males. 

DUI occurs when both mothers and fathers are capable of transmitting mitochondria to their 
offspring. 
DUI occurs in some bivalve molluscs, in which two mitochondrial genomes are inherited, one 
through eggs, the other through sperm.
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Molecular studies
Ribosomal genes 
(ITS region) were 
compared to 
mitochondrial) genes 
(CO1).

DNA profiles 
(Barcodes) for 
unionid mussels were 
identified.

The method can also be 
used to identify mussel 
larvae (glochidia) on fish 
gills.





From 2009, a DNA-barcoding  approach has been used at 
SMNH to identify different species of freshw. mussels from 
glochidia recovered from naturally infested host fishes

Perch Ruffe

Roach Bleak

Burbot
Pike

Wengström, 2009



Juvenile mussels

Freshwater Drum (Aplodinotus grunniens), host 
to mussels from upper Mississippi River, USA.





Ongoing monitoring since 2007 
in River Svennevadsån, Örebro County



Fish- and musseldiversity in River Svennevadsån 
(obtained by electro-fishing and aqua scope survey)

Bullhead, perch, pike, ruffe and burbot. 

Bullhead is most abundant in closeness 
to mussels and their habitat !

No brown trout present.

Five species of freshw. mussels





Viable mussel-population?
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Abundance 

Length (TL) mm

Total  shell- length (TL)  of thick-shelled river mussel Unio crassus
in River Svennevadsån, Örebro County, 2007-2008 (N=183)



How old is a thick-shelled river mussel?
How fast do they grow? (Dunca, in prep.)

Shells of U. crassus from:

• River Vramsån
(Skåne County) 

• River Emån 
(Kalmar County) 

• River Svennevadsån 
(Örebro County)



105 individuals of U. crassus, collected in July 2009



All collected U. crassus have 
been labeled with an individual 
serial number (1 - 105) before 
they are subjected to a restored 
part of the river upstream.





In the summer of 2011 a young (37 mm) thick-shelled 
rivermussel (U. crassus) was found just downstream of 
the restored strech!

A first indication that the restoration has been positive!



Thank´s

Any 
questions?


