The freshwater pearl mussel

Margaritifera margaritifera in Norway
— status and conservation strategies

Bjgrn Mejdell Larsen

International meeting — Kefermarkt, November 2013

@NINA

Norwegian Institute for Nature Research




Freshwater pgarl myss;el
Margar/t/fera mqr Fitif a "’“\

h‘ J r’l,




I Today’s menu

» FPM in Norway - distribution, recruitment, and
present situation

» Norwegian Red List
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Freshwater pearl mussel -
recruitment

Information from 74 localities:
Good recruitment: 26 (35%)
Weak recruitment: 23 (31%)

No recruitment: 25 (34%)

Recruitment South-eastern Central part of
part of Norway
Norway

No
Weak
Good

No. of localities

Larsen, B.M. 2010. Distribution and status of the freshwater pearl mussel
(Margaritifera margaritifera) in Norway. — pp. 35-43 in: Ieshko, E.P. &
Lindholm, T. (reds.). Conservation of freshwater pearl mussel, Margaritifera
margaritifera populations in Northern Europe. Proceedings of the

International workshop. Karelien Research Centre of RAS.

@ Good recruitement (smallest mussel <20 mm)
@ Weak recruitement (smallest mussel 220-<50 mm)
@ No recruitement (smallest mussel 250 mm)
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Freshwater pearl mussel - the
present situation in Norway

527 localities
~22 % extinct

~413 (425-430) localities with
living mussels

~130-140 localities in danger to
die out

Good recruitment (mussels <20
mm found) in about 1/3 of the
localities

Designated as a responsibility
species for Norway

www.hina.no



Norwegian Red List
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Anodonta cygnea Svanemusling B2ab(iii) °

Margaritifera margaritifera Elvemusling A2cd @0 0000000000000 0

Pseudanodonta complanata Flat dammusling )
Anodonta anatina Andemusling e 000000
Species IUCN Category Norwegian Red
List Category
Anodonta cygnea Least concern Endangered (EN)
Margaritifera margaritifera Endangered (EN) Vulnerable (VU)

IUCN 2013. IUCN Red List of Threatened Species. Version 2013.1.

<www.iucnredlist.org>. Downloaded on 15 October 2013. ..
Pseudanodonta complanata Vulnerable (VU) Data Deficient (DD)

K&l8s, J.A., Viken, A., Henriksen, S. and Skjelseth, S. (eds.). 2010. The 2010 :

Norwegian Red List for Species. Norwegian Biodiversity Information Centre, Anodonta anatina Least concern Least concern

Norway.
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Action plan for the freshwater
pearl mussel in Norway

 One of the first species in Norway | SRR —
with its own Action Plan (2006) el

« The County Governor in Nord-
Trgndelag has a central role in
implementing the action plan

e Goal:

* Presence of healthy populations within the
normal distribution range of the species

« All present natural populations should be
maintained or improved

e Plan period: 2006 - 2009++
 Planned revision (2014)

Direktoratet for naturforvaltning 2006. Handlingsplan for elvemusling, Margaritifera
margaritifera. — DN-Rapport 3-2006. 24 pp. [In Norwegian].



Measures proposed In
the Action Plan

» Complementary mapping and database

Kartlegging av elvemusling
Margaritifera margaritifera

h Elvemusing iliorge % Fﬁ!ﬁ‘ﬁﬂi?ﬁ 2l *"NINA http://gint.no/fmnt/elvemusling/ r & V72

Morsk institutt for naturforskning

» Atlas
» Fact sheets for every locality

Kjell Sandaas isturfopige wemsulentenester
Jorn Enerud risi- ag mijaundersakelser

» References and sources

» Monitoring — 16 rivers
»  Water quality
» Host fish
» FPM population

) /l 1 Enningdalselva

NINA developed a methodology and proposed a set AT / 2 Sorkedalselva
of watercourses for the national monitoring program o2 ] j:::::l'::
(Larsen et al. 2000). The programme started in W 5 Lileeha
2000, and the baseline registrations in the selected e .
rivers were finished during 2005/2006. All rivers are

8 Svinesbekken

o~

examined again in the years 2006-2013. The } ;gj:":w
monitoring programme will be evaluated in 2014. ‘} 11 Borréselva (Gréelva)
12 Aursunda

13 Hestadelva
14 Aelva

15 Karpelva

16 Skjellbekken



Measures proposed In
the Action Plan

»

»

»

»

» Improvement of habitats

» Management routines and legislation relevant for FPM

4
4

»

Information

..............

Training of surveyors and management officers
Method booklet

Fact sheets

Web-site and public information (TV, newspaper)

County Governors -
Norwegian Environment Agency Eﬁ =

Fylkesmannen ==
(Directorate for Nature Management + Norwegian Climate and Pollution Agency)

Ministry of Environment

Norwegian Water Resources and Energy Directorate
Ministry of Petroleum and Energy




Nature Diversity Act

Act of 19 June 2009 No. 100 Relating to the Management of Biological, Geological and Landscape Diversity

» Section 5: Management objectives for species

The objective is to maintain species and their genetic diversity for the long term and to ensure that
species occur in viable populations in their natural ranges. To the extent necessary to achieve this
objective, areas with specific ecological functions for different species and other ecological conditions on
which they are dependent are also to be maintained

» Section 23: Priority species

The King in Council may make regulations designating priority species. In making such decisions,
substantial importance is to be attached to whether

(a) the population status or trends for the species are contrary to the objective set out in section 5, first
paragraph,

(b) a significant proportion of the species’ natural range is in Norway or it has distinctive genetic
characteristics in Norway, or

(c) there are international obligations related to the species

Norwegian Environment Agency has proposed FPM as a «priority
species» in Norway




Measures in Norwegian rivers

» Catchment management plans

» Reintroduction of mussels within (and between) watercourses
» Restoration of bottom structure

» Create new «mussel beds» and spawning beds for host fish
» Use of sediment traps

» Fences to prevent cattle to trample in the river

» Free migratory paths for host fish

» Liming in acidified rivers

» Artificially infection of host fish

» Reintroduction and stocking of host fish

» Rearing and culturing juvenile mussels

» ... and some more

o



Liming in acidified areas

Example: River Ogna, Southwest Norway
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Liming in acidified areas

Example: River Ogna, Southwest Norway

1999 2002 2005 2008 2011
Year

The distribution of FPM has increased in the
river

The density of visible mussels was more than
five times higher in 2011 compared to 1999

More than 75% of the mussels
are younger than 25 years and
some mussels are younger than
10 years

The «liming generation» will
all be younger than 25 years

1698
02002
02005
02008
02011

Number of mussels per minute
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Artificially infected host fish

Example: Brook Hammerbekken, mid-Norway
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<« Highly threatened mussel population (25-30 individuals; 30-100 years old)

« 2008-2010: Each year 1150-1250 one summer old fin clipped brown trout
were kept in a fish tank and artificially infected with mussel larvae (July-
October) from 2-4 gravid mussels

« Electrofishing in May/June 2009-2011 to control fish density and infection
intensity




Artificially infected host fish

Example: Brook Hammerbekken, mid-Norway

What are the results — and what expectations do we have?

Estimated nhumber of young Estimated production of

mussels dropping off the 5-8 years old mussels
brown trout gills (given 5% survival)
2009 15900 795
2010 71000 3550
2011 1800 90
Sum 88700 4435

THEORY, GUESSWORK or REALITY?

Monitoring in the years to come (2014-2015?) may give
the answer

re)
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Reintroduction of host fish

Example: River Ogna, mid-Norway
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Reintroduction of host fish

Example: River Ogna, mid-Norway

% Substantial reduction in the 257
density of Atlantic salmon due |
to Gyrodactylus salaris since 30 year mm)
1980 15 1

% Stocking of Atlantic salmon in
1994-1997 and 2003-2005

% Glochidia only sporadically
observed on brown trout
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Shell length, mm

Monitoring in 2009:

» 349% of the mussels were 3-5 years old
» 21% of the mussels were 11-13(14) vears old
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Breeding station for FPM at
Austevoll, Western Norway
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Established: 2011

Project leader:
Per Jakobsen, University of Bergen

Partners:

Lergy Vest AS

Michael Lange

NINA - Trondheim

Norwegian Environment Agency
County Administration Hordaland
Radgivende Biologer AS

Breeding and stocking of mussel
populations IS planned for ~40-50 and some more....
rivers

re)
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Breeding station - methods

Collecting fish infected with mussel larvae
(electrofishing)

e 20 mussel populations: Host fish
with mussel larvae sampled by
electrofishing in spring 2012 and 2013

wwWw.hina.no



Breeding station - methods

Host fish «artificially» infected with mussel larvae in
floating cages in situ

All photos: Eivind Schartum

e Ten mussel populations: Host fish (native strains)
infected with mussel larvae in floating cages in
autumn 2013
e Three mussel populations: Host fish (cultivated
strains) infected with mussel larvae in fish tanks at a
commercial fish farm in 2012 and 2013



Breeding station - methods

Mussels kept in artificial «rivers» for infecting host fish
kept in fish tanks

e Three mussel populations (totally 90
individuals): Artificially kept at the facility -
successfully breeding in summer 2013

wwWw.hina.no




Breeding station - indoor facilities

e Infected trout and e In spring infected fish

salmon are kept under is transferred to a
controlled conditions in “mussel seed harvesting
fish tanks station”

e Young mussels were
later transferred to
rearing channels where

e Cleaned young mussels g _ N . they are kept under
kept in boxes semi-natural conditions

wwWw.hina.no




Breeding station - results
October 2013

» Year class 2011 (pilot study)
(28-29 month old): 238
individuals from one population, -
length: 12-16 mm e

» Year class 2012 (16-17 month k- JA
old): 9.848 individuals from 14
populations, 82% survival,
length: 4-6 mm

» Year class 2013 (4-5 month old):
13.861 individuals from 8
populations




Hope for the freshwater peardl
mussel in Norway?

» Status as a Responsibility Species

» Action plan - important document - to be revised
and updated

» Monitoring and mapping projects have high priority

» National Water Resources Atlas including FPM -
updated database on FPM distribution

» Nature Diversity Act: Priority species
» Water Frame Directive - including FPM

» The management authorities have a strong focus and
high general awareness on FPM
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