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The work so far in Sweden

v It all started with freshwater pearl mussel ...

v" Work with endangered species and action prg. 2004

AN

v
v
v
v
v
v
v
v
v

Work within the regional development/environmental
monitoring

Environmental Monitoring - Freshwater pearl mussel 2
LIFE project, freshwater pearl mussel 2004-2009
Natural history museums work — genetics & distributi
National environmental monitoring strategy 2008

Joint Action for large freshwater mussels 2009
National Database 2009 (www.musselportalen.se)
Revised method 2010 - Simple status description & Di
National surveillance large freshwater mussels 2010
National workshops and education 2005, 2009 & 2011




Background

The unionoid freshwater mussels of
Sweden, status and distribution

Sweden harbours seven native species of
large freshwater mussels

Three of them are red-listed both nationally
and internationally and a fourth species is on
the national red-list

In the early 1990s, work began to map and
conduct environmental monitoring of
mussels in Sweden

A new standard protocol for monitoring of all
native species of large freshwater mussels in
Sweden is today in practice




Margaritifera margaritifera (LINNAEUS) Freshwater pearl mussel”

Unio pictorum (LINNAEUS) Painter’s mussel*

Unio tumidus (PHILIPSSON) Swollen river mussel

Unio crassus (PHILIPSSON) Thick-shelled river mussel”
Anodonta anatina (LINNAEUS) Duck mussel

Anodonta cygnea (LINNAEUS) Swan mussel
Pseudanodonta complanata (ROSSMASSLER) Depressed river mussel*
Sinanodonta woodiana ((Lea) Chinese pond mussel
(Dreissenoida) Dreissena polymorpha (PALLAS) Zebra mussel

* Red-listed

M.margaritifera
‘ Four species are on the national Sweden red-list

U.pictorum U.crassus
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Maps: von Proschwitz 2012



The Swedish standard method

Programme area: Freshwater

Study type: Large freshwater mussels

Authors: See chapter "Authors and other contacts™ and appendices

Background and objectives of study type: Large freshwater
mussels

This study type forlarge freshwater mussels aims to monitor changes in the population size

and density and changes in age/size structure in defined populations.

Nine species of mussels from the group “large freshwater mussels™ are currently found in
Swedich waters. Seven species are native and live buried in the bottom with the back end
pomtingupwards and the siphon open toward the flowing water. Some of these species are

mainly found in lakes and ponds, but all can be found in flowing water.

Two of the species found in Swedish waters are not native and invasive. They have been
introduced unintentionally into Swedish lakes and streams. These species are the Chinese
pondmussel (Sinanodomawoodiana) and zebramussel (Dreissena polymorpha) This study

type is not intended for these species.

Large freshwater mussels have a special life cycle. Viable populations, especially the
freshwater pearl mussels, are a goodindicator thatthe ecosystemof a stream is working well.
Inadditionto freshwater pearl mussels (Margaritiferamargaritifera), there are_thres species
ofmussels of the genus Unio (Lo spp) and Anodornta mussels (dnodenia’ Pseudanodeonia
spp), all of which are ofinterest to take animventory ofand to monitor and it is these species
that the study type is intended for. Appendix 6 includes species identification guides for all
species of large freshwater mussels that can be found in Sweden

Freshwaterpeard mussel, thick shelled nver mussel  Uhio crassys) and depressed nver mussel

(Pseudanodonta complanaia) are on the Swedish red list of threatened species from 2005
The proposedredlist for 2010 suggests an increase in the threat category for the freshwater

This study type for large freshwater mussels aims to
monitor changes in the population size and density and
changes in age/size structure in defined populations.

Nine species of mussels from the group "large freshwater
mussels” are currently found in Swedish waters. Seven
species are native.

This study type can be used to follow up the "Swedish
Conservation Action Plan”, for freshwater pearl mussels
and thick shelled river mussels, and for monitoring
progress towards the Swedish Environmental Objective
"Flourishing Lakes and Streams”, through the indicator
"Reproduction of freshwater pearl mussel”.

In combination with other information, the results of the
study can contribute to the implementation of measures to
increase the prospects for the mussel species to survive
in viable populations, and to monitor the effects of
different conservation measures targeted at the mussel
populations.



Used methods in Sweden

Investigation with an aguascope.

If the stream is relatively shallow
and wadeable, and the visibility is
good, it is affen possible to use a
samewhat modified version of the
current method for tivestigation of

Jreshwater mussels

Luther rake. Is only used
when the conditions do not
allow either of the above
methods to be used (very
poor visibility, low water
temperature).

Free or scuba diving. If the
The methad provides only a

stream ncludes stretches that ave
qualitative illustration aof

difficult to reach (very deep

water, poor visibility, high and

steap river banks etc.) then it is

We do not dig after
small (juvenils)
mussels i onr

not possible to use an aguascope.
In these cases free diving is
recommended, This method is

both qualitative and quantitative. bottoms.



About digging in Swedish streams

Swedish project 1999-2000 ‘Estimate the percentage not visible’

The study was carried out in 6 streams, 3 in the county of Vasternorrland and three in
the county of Jonkdping. In total 75 squares a 1m? were studied

The result shows that in average 20,7 % (13,2 -32,0%) was buried and not visible with
an aquascope before digging.

The buried mussels were in average 20,5 mm shorter. The difference of shell length of
dig versus visible was bigger in the best populations with good recruitment.

In the population where there was lowest percentage recruitment, the buried mussels
were larger!

In the study we often find mussels <20 mm without digging and in three of the streams
the smallest mussel found was visible at the substrate before the digging started!

Additionally there was problematic to dig down in the substrate according to hard
substrate. In average the possible deep to dig was in average 7,1 cm (2,4-11,2 cm).

Further the result indicates that there was no difference between June and August
concerning proportion of buried mussels. .

After this study we suggested that for a long term surveillance
program there was no urgent reason for a method cha  nge



Used methods in Sweden

50 1%

Bathyscope/aguascope
Lutherrake

Freediving

OO0 @ .

Scuba diving

89%



Free- & scubadiving
— a method that has increased

. @ Lansstyrelsen i Jonkopings lin

Metodstudie:

Dykning och fotografering/filmning
med undervattenskamera

- ett komplement till undersoéknings-
typen: 6vervakning av stormusslor

Utvecklingsprojekt inom den regionala miljcévervakningen
2006-2008 (overenskommelse 2180726)




Mussels in deeper waters found
as late as 2005-2006

L]

(Unio ¢rassus and Margaritifera margaritifera)
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Strainer & colander
In pursuit of juvenile
mussels ...




Consistent results in small streams




Testing underwatercamera into
deeper waters and lakes




Filming gives a good qualitative picture
- the first snapshot
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Freediving & filming
Tested in major water
at fish inventory




Lutherrake

- A qualitative
method that
works in turbid

water




The standard method for freshwater pearl
mussel ( Margaritifera margaritifera)

The stream is stratified into three
strata and at least 5 sections are
randomly chosen within the strata

All mussels, visible with a
agquascope without digging, in the
sections are counted and the
smallest mussel found is
measured

Outside each section the length of
15 randomly chosen mussels are
measured

The stream 'Parlbacken’ between the lake 'Storsjon’ and the
river 'Storalven’ contains mussels. The swampy area and
the boggy pond are excluded if the study is aimed at
surveying freshwater pearl mussels only.

The defined stream stretch(ll) of Parlbécken that will be
studied consists of A+B+C. The distribution of the mussels
(km) along the stream studied here comprises the whole
stretch (1) between the lowest and uppermost sites where
mussels are found (including the parts where mussels are
not found).



Assessment of conservation value ..

A model to assess the conservation value of freshwa  ter pearl mussels
has been developed

The model is suited to the full method for status d escription and
monitoring of freshwater pearl mussel populations

The assessment of conservation value is based on si X criteria

Criterion 1p 2p 3p 4p Sp 6p
1. Population size (per 1000 mussels) <5 5—-10 11-50 | 51-100 | 101200 [ =200
2. Average density (individualsfmz) <2 2.1-4 4.1-6 6.1-8 8.1-10 >10
3. Distribution (km) <2 2.14 4.1-6 6.1-8 8.1-10 =10

4. Length of smallest found mussel (mm) | >50 41-50 [ 31—-40 | 2130 | 11-20 <10

5. Share of mussels <20 mm (%) 1-2 3—4 5—6 7—8 9—10 >10

6. Share of mussels <50 mm (%) 1-5 6—10 11-15 | 1620 | 2125 >25




Assessment of conservation value ..

Each criterion generates a number of points and the total sum indicates
which conservation class a population belongs to

Conservation value classes Points
I. Conservation value 1-7
II. High conservation value 8—17

ITI. Very high conservation value 1836




Status description

The population status description is based on the p resence of small
(juvenile) mussels. The greater the share of small mussels, the greater
the chance that a population will survive in the lo ng run

Class

Status

=20 % <50 mm and >0 % <20 mm (=500 ind.), viable.

=20 % <50 mm or >10 % <50 mm and >0 % <20 mm (>500 ind.), viable?

<20 % <50 mm or >20 % <50 mm ( <500 ind.), non viable.

All >50 mm, many individuals (=500 ind.), dying out

All =50 mm, few individuals (<500 ind.), almost extinct.

Documented presence that has disappeared.




FIELD PROTOCOL FRESHWATER PEARL MUSSELS

[0 New mventory

[ Repeat mventory

[ Wadmg/aquascope

[ Free diving/snorkelling

[ Underwater camera filming

10. Photo documentation

11. Measured mussels found approx ........ooceeee.

metrss (2.8 20-27m)

O upsweam [ downstream or [ at the survey

site, withm an area of ... m

12. Length measurements (rm)

[ Scuba diving
Length | Height | Depth
[ Luther rake
1
2
2. Site name md'of 0 -
1
2a Site coordinates: e
3. Number of live mussels at the siter i
6.
7
4. Number of dead mussels at the survey site:
8
&, Smallest found live mussel (length i mm) 2t the 9
survey site (should also be noted in the table) 10.
6. Survey site length: .o 1.
7. Sutvey site width: 1.
8. Current water level \...e 13
9. Remarks 14
13.
Smallest
mussel
13, Name and
14, Date:

15. Other observations (weather, other spacies, mfluences on the site @) ..ocoovcooiocevceecececeese e

16. Time of mventory (start and stop times)

17, Sketch of the survey site

Manual - Field profocol freshwater peari mussels

Methodology: The methodology used should be noted. If several methods have been used then this should be
noted under "Other’ along with how the result may have been affected

1

Name of the stream (accomding to SMHI's waterourseragister), Ifthe nama s not found in the databasz then fhe

nsme on the topographic map should be used, otharwiss the locally nsed nams.

Survey sits name end/or serial numbar (1-13, start with site number 1 furthest dovmstream})

Survev site coordinates

Count of visible live mussels {not busiad}.

Count of dead mussels in the water (not pizces of shall).

Smallest live mussels found should bz noted.

Survay site length in metres to onz decimal placs.

Survay sits widthis the avermgs widthmessursdin maters to ons decimal place. The width should be measured et
least three points: start, midway and and of ths sits

Whan statinthe watsr laval, considarstion should notba sivan to the season Forsxampls, lowwatarlevals at the
end of the summer (ususl for that tims of year) should be marked s low.

"Ramarks” shonldprimsrily b usedto notethe quality ofthe mussel study stthe site. Was the site sasy ordifficul
10 study” How was wisibility? sto

Ffphotoraphs have besn takan attha site durinsths currnt visit they should be noted, Note the number of fhe

photo, date and time when usine » disital camers

Note how far fromthe sits the d era found 1f =collected at the sits itis imp ortant

to note that,

Tha mussals should be massurad to th n2aract mm according tha skateh balow.

HOID

EREDD LAtIGD

Fig. 2. Ths figure chows how mussels should be measured (Bredd= depih, langd=length. hajd=heighi)

Field
protocol



142 rivers have ~ 127 margaritifera
) ~ 15 U.crassus

been monitored

with the Swedish

standard method

*  Undersokningstyp

Survey provide data on distribution,
density, total number and recruitment
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3973412
+ 455452200

Bernei@BigRiverComp se

+ 4670
WWW.BigRiverComp.se

tobil
Fax

Berne Breng
Siordbenna 405

Nordisk workshop/kurs

Stormusslor

28-30 juni 2011
Storabranna, Jamtland

Gemensamma delprogrammet for Stormusslor
Nationella programmel for Stormussior
Undersdkningstyp: Stormusslor/Lokalbeskrivning
Melodgenomgéng: Redoxpotential i musselbottnar
Melodgenomgéng: Undersdkningar av djupa vatlendrag
Aktuella nalionella projekt och museemas arbele
Erfarenheler fran musselarbetet i Norge och Finland

Datalagring: Musselportalen
gthSS’IV{Hl!SEﬁl H}:m;‘m
VASTERNORRAND J

Exchange of 5 =
information™

TEROLCS
NATURMISTORISKA MUSEUM

ArtDatabs
d  AdDstabanken VEVarmos




Nordic workshop:
eduacation 2011




Test and |




Experience from
our Finnish
collegues




National database on freshwater mussels

{2 Vilkommen till Musselportalen - Windows Internet Explorer provided by Lansstyrelsen

@@ Ref |g btk e musselportalen. sefdefault, aspx

Vl."f P4 !-":-:'-'._'3'.::-

Arkiv - Redigera  Wisa  Favoriter  Werkbyg  Hijslp

WG |@Vélkﬂmmen till Musselportalen

»

1’5}7 - B m v |5k Sida v (5 Verkbyg v

.

Hem

spporters ding mya fynd

ind alla inlagda muszsel-

¥ du information om de
uszelarter du kan rapparteral

Har finner du infarmation om
denna artportall

Personligt Visa musslor Rapportera Om portalen Ommusslor Administrera Importera

Valkommen till Musselportalen

Muzselportalen & en oberoende samlingsplats 18r fynd av stormusslor i sjdar och vattendrag i
Sverige. Partalen éppnade | november 2008 ach kammer under de firsta manaderna att fyllas med
data. Musselportalen ar dppen 1or alla men om du som privatperson vill registrera enstaka fynd av
musslor & det enklare st gora det pd Smakrypsportalen Chttp: e artportalen.sebugs), dar du
inte behdver rapportera detalier om vattenmilién och amgivningen,

Muzselpartalen har ubvecklatz av SLU AnDatabanken pd uppdrag av MaturyBrdeverket. Viss
ubveckling av partalen kammer att fartg till februar 2009 och du & vélkommen att testa och Bmna
synpunkter via lena tranvikigbartdata.slu.se.

i IR S O e Ok

Foto:Mikael Svensson

Inloggad som Jakobh Bergengren | Logoa ut i

Musselportalen
SLu

K |

: Norska flodparimusslor |1a°a

: fosterhem! 11-11-16 :
1 I Morsks Aftenposten kan du ldsa en artikel
i oo et beckat faradk st radda H
flodparimusslor. Las mer »

i Flodparknussian | Laredn & pd vag ot
U férsvinna. Mu har Stodrder pihdrists for
i att motverka detta.

L&z mer »

Miljddvervakning av stormusslor; 09-10-
;o or

Milidvervakning av stormusslor omfattar
! nu bade st nationelt program och ett

i gemenzammt delprodgramm inom regional
UM, Lés mer s

! Externa Kinkar Ll

m Smékrypsportalen

® Undersdkningstyp, Gvervakning
stormusslar

= Undersdkningstyp, Lokalbeskrivning

» Madrdsprogram for bevarande av
flodpériinussla

m Ltedrdsprogramm fér bevarande av

n : o
timelol-alia mclarmnicola

www.musselportalen.se

€ Internet H100% T
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The thick shelled
river mussel

(Unio crassus)
brings LIFE+
back to rivers

UNIO CRASSUS LIFE

Follow our work!

www.ucforlife.se

Welcome to Sweden 2016

UCALIFE-
conference!







