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Diversity of freshwater mussels:
Approx. 1000 species estimated worldwide

United States: 304 spp.
Africa: 96 spp.

China: 60 spp.

Europe: 16 spp.

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.
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g WAR A Warning sign from Ireland:
S;E:_::I; INTRODUCTION =323 To avoid spread of hiking
EBRA MUSSEL 2" mussels (= zebra mussel) to

If introduced the Zebra Mussel may

severely impact on the ecology of the lake < - - more waters,

2T “i-2=> through the transport of
ONLY REGISTERED BOATS boatsgand (fishin p_)
ALLOWED ON THESE WATERS : J
equipment.

If your boat has come from another
lake or river, please adhere to the

following recommendations prior to
using your boat on these waters:

SCOUR THE HULL TO SCRAPE
OFF THE MUSSELS
HOSE AND BRUSH DOWN THE BOAT,
WITH HOT WATER IF POSSIBLE
. ALLOW- THE BOAT TO DRY OUT AND
5 LEAVE IN SUNSHINE FOR A WEEK
" DRAIN BILGE AND ANY OTHER WATER
CLEAN DOWN YOUR ENGINE
REMOVE ALL WEED FROM

BOAT AND TRAILER
DRY LANDING NETS THOROUGHLY,

OR DIP IN HOT WATER
NATIONAL PARKS AND WILDLIFE SERVICE
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ith unionid species, Chinese pond mussel
(Sinanodontawoodiana) has beenintroduced in Sweden

G
!

-
Glochidia are
spread through
import of
Common carp
(Cyprinus
carpio) and
related s;oecies




Th reats | Freshwater bivalves of the Superfamily Unionoidea
provide important ecosystem functions and services, yet

many of their populations are in decline.

Pollution Biotope degradation Decreased host fish
- eutrophication - cleaning for timber populations
- acidification floating etc. - decreased
- toxics - siltation | connectivity
| - water regulation L

i Pearl fishing |

Mussel-food?

No recruitment
In many
populations




Background — work with
freshwater mussels in
Sweden

Investigations of freshwater pearl mussels started in
the middle of the 1980’s

Mostly follow-up after l[ime-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)

M. margaritifera in stream waters

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

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




Swedish methods:

Survey & I\/Iomtorgx
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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.
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Even In agricultural areas...




Including a method of diving
small and shallow streams. .,
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127 streams
monitored by

the Swedish
standard method

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




Double Uniparental Inheritance (DUI)

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

Ribosomal genes

(ITS region) were
compared to'y"
mitochondrialyfgenes -
(CO1). . '

DNA profiles
(Barcodes) for
unionid mussels were
identified:

The method can also be

used to identify mussel
larvae (glochidia) on fish
gills. :

studies

Evaluation of /TS rDNA as a complement to mitochondrial gene

sequences for phylogenetic studies in freshwater mussels:
an example using Unionidae from north-western Europe

Mart KALLERS]O, TED vON PROSCHWTTZ, STEFAN LUNDBERG, P1A ELDENAS & CHRISTER ERSEUS

Accepeed: 13 April 2005
doi:10.1111/5.1463 6409, 2005.00202 x

Killersis, M., voo Proeschwicz. T., Lundberg, S. Eldenis, P. & Erséus, C. (2005). Evaluadicon
of ITStDNA asa pl w mitochondritl gene saq for phylogeneric snadies in
freshrwater mussels: an example using Unionidae from north-western Ewrope. — Zeabgiva
Siripra, 34, 415-424.

Mitochondrial inheritance in the Unionidse s plex since mitochondris can be inheriead
from boch parencs. An increased rate of recombinadion could lead 1o erronecs homology
azzessment, which could cawe problems for phylogenstic reconstrocdon, Foe chis ressonwe
invescigeted the possibiliry of using a nuclear marker, che ribosornalineerml oranse ribed s pacer
regicn, for phylogenstc stodies in che Unionidae, a3 1 complement and comparizon o oo of
the most widdy used mitochondris] genes today. The nuclear ribozomal interns] transcribed
spacer regicn (ITS1, 5.85, ITS 21w a3 sequenced from 72 specimens represending six of the seven
species of Unionidae mussels occurring in NW Europe: Uie picerwe, U. ewmider, U crasmas,
Ansdmis anating, A. opres and Presdenodonts complemsra. Sequences from Mergaerititers
wargeriafora were usad a3 an outgroup. The JTS sequences of all s pecies were found o have
low inoagenomic and infraspecific variadion. Compared to mitochondrial genes (765 and
COf ) chey show an intermedis te gened diversity. Phylogenecic wnalyses peodoce cree ropologies
that are congroent with chose resud ing from anslyses of the mitochondrial sequences. Likewise,
an incongruence length difference (ILD) text showed no significant incongruence beveen
dara sets, indicating chac if recombinadon his occurred it has not produced any conflicting
panierns. Best-resolved and suppocted trees are obuined when gaps are treaced as a fifch
character stace. A combined 1nshsis of che three gene regions shows chat Uiz crswme and
U. picernee are more closdy related dhan either vo U, tvmidac. Psendamodonta is nested wichin
Amademts as sister aaxon o4 oypwes. Advice on how o best preserve mussel macenial for DNA
stodies is provided.

Mari Kllersio & Fia Bldenas, Molecoler Symevaanics Labaravary, Scedisd Mo of Navwrsl Hisary,
PO Bex 50007, SE.104 05 Swockbalm, Socden, E-ved: waeri keller oBarm se; pis. chlenacOnrm.ze
Ted won Prackwicz, Gireborg Navwral Hisrory Mozemm, PO Bex 7283, SE-402 35 Gatelarg. Stedes.
E-mnl: red v precchavrz Sgam.se

Stefan Lamdber g, Depar mwens of Inverrebrare Zodogy, Swedish Museom of Nawsrsl Hiray, PO Bax
50007, SE-104 05 Sreckbalew, Soeden. E-mul: stefan. bandber glmree se

Clrigter Erséws, Dparrment of Zodogy, Gradarg University, PO Bex 463, SEA05 30 Gordorg,
Svaden. E-vaed: chrieter. asearQzedl gure




S& hér kan en DNA-studie genomféras

l'en undersékning av Kallersjs, M. m.fl, (2005) var syftet
att hitta specifika gensekvenser for att sakert kunna
identifiera svenska stormusslor. Sarskilt viktigt var att
kunna artbestdmma musslornas larver. Dessa lever
parasitiskt i galarna pa fiskar och &r omdjliga att
artbestamma med hjélp av yttre egenska per.

Det har gjort att kunskapen ar mycket

bristfallig om vilka fiskar som &r viktiga

for olika arter av musslor, Med hjalp

av DNA-tekniken kan man nu

bygga upp ny kunskap som

hjalper oss att bevara den

biologiska mangfalden.

et genetiska tradet (de
jocka bla linjerna) &r ett satt

tt beskriva hur nara slzkt de

lilka musselarterna ar och

jven variationen inom arter-

a. Det ar ett arbetsredskap. .
arje grenspets (till exempel

anatl?) representerar en
nik genotyp, vilken skiljer
ig frén andra genom spe-
iella mutationer. Langden
& grenarna aterspeglar
en genetiska skillnaden
ellan grupperna, ach
ffrorna visar antalet
utationer som skiljer

m at.

Allman dammussla
Anodonta anatina

Stdrre dammussla
Anodonta cygnea

Flat dammussla
Pseudanodonta complanata

Akta malarmussla
Unio pictarum

Spetsig malarmussla
Unio tumidus

Tiockskalig malarmussla Skala 1.2
e £
Unio crassus FOTON JAKOB BERGENGREN




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  Perca fluviatilis a Ruffe ocephaluscernuus | p
Samspelet mellan
fiskar och stormusslor
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A DNA-barcoding approach to identifying juvenile freshwater mussels
(Bivalvia:Unionidae) recovered from naturally infested fishes

Author(s): Sarah L. Boyer, Alexander A. Howe, Nathan W. Juergens, and Mark C. Hove
Source: Journal of the North American Benthological Society, 30(1):182-194. 2011.
Published By: The Society for Freshwater Science

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

&

Juvenile mussels




Molecular Ecology Resources (2008) 8, 711-724 doi: 10.1111/§.1755-0998.2008.02108.

DNA BARCODING
Identification of ‘extinct’ freshwater mussel species using

DNA barcoding

DAVID C. CAMPBELL,PAUL D. JOHNSON,tJAMES D. WILLIAMS $ ANDREW K. RINDSBERG.§
JEANNE M. SERB,JKORY K. SMALL*and CHARLES LYDEARD™*

*Biodiversity and Systematics, Department of Biological Sciences, University of Alabama, 425 Scientific Collections Building, Box
870345, Tuscaloosa, AL 35487-0345, USA, TAlabama Aquatic Biodiversity Center, Route 3, Box 86, Marion, AL 36756, USA, tFlorida
Museum of Natural History, University of Florida, Gainesville, FL 32611, USA, §Department of Biological & Environmental Sciences,
Station 7, University of West Alabama, Livingston, AL 35470, USA, Y Department of Ecology, Evolution and Organismal Biology, lowa
State University, 253 Bessey Hall, Ames, 1A 50011-1020, USA, **Smithsonian Tropical Research Institute, Smithsonian Institution,
1100 Jefferson Dirive, Suite 3123, Washington, DC 20013, LISA

Abstract

Freshwater mollusks are highly imperiled, with 70% of the North American species extinct,
endangered, or at risk of extinction. Impoundments and other human impacts on the Coosa
River of Alabama, Georgia and Tennessee of the southeastern USA alone are believed to
have caused 50 mollusk species extinctions, but uncertainty over boundaries among several
putatively closely related species makes this number preliminary. Our examination of
freshwater mussels collected during an extensive survey of the upper-drainage basin, DNA
barcoding and molecular phylogenetic analyses confirm the rediscovery of four morpho-
species in the genus Pleurobema (Unionidae) previously thought to be extinct from the
upper Coosa basin. A fifth ‘extinct’ form was found in an adjoining basin. Molecular data
show that the Coosa morphologies represent at least three species-level taxa: Pleurobema
decisum, P. hanleyianum and P. stabile. Endemism is higher than currently recognized, both
at the species level and for multispecies clades. Prompt conservation efforts may preserve
some of these taxa and their ecosystem.

Keywords: cox1, endangered species, molecular barcode, Plenrobema, Unionidae

Received 4 November 2007; revision accepted 12 December 2007
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Fish- and musseldiversity in River Svennevadsan
(obtained by electro-fishing and aqua scope survey)
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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
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Vlable mussel popul tion?
- B B

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

Abundance
70

60

50

40

30

20

1 | | , | [

11,0-20,9 21,0-30,9 31,0-40,9 41,0-50,9 51,0-60,9 61,0-70,9 71,0-80,9 81,0-90,9 91,0-
100,9

Length (TL) mm




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

Shells of U. crassus from:




105 individuals of U. crassus, collected in July 2009
\\\\WRBED HITTI7777
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All collected U. crassus have
been labeled with an individual
serial number (1 - 105) before
- they are subjected to a restored
] \\:ﬁ part of the river upstream.
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- In the summer of 2011 ayoung (37 mm) thick- shelled

. rivermussel (U. crassus) was found just downstream of

the restored strech!

A flrst |nd|cat|on that the restoratlon has been p05|t|veI be
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