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Freshwater pearl mussel (Margaritifera
margaritifera) in Norway

- Largest population in Europe

- Priority species: management
plan, monitoring programme

- The main threats to FPM are
linked to run off from
agriculture and forestry

- Physical and hydraulic habitat
requirements poorly studied

- 419 watersheds in Norway with
FPM, 125 have HP...(ca. 25 %!!l)
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Ecology and monitoring
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Release

1 te 4 million glochidia
are released by female
in summer (mortality
rate is 99.99%)

Adult mussels
6.5cm to 15cm, live
partially buried in
the river bed, and

Encystment

Glochidia must attach to the gills of
host salmonid fish and stay
encysted for approx. 9 months

Fertilisation and Brooding

Males release sperm to fertilise female

eggs. The developing larvae (glochidia)
brood within the female gillis

Settlement

Juvenile mussels (0.4mm)

drop off gills in early
summer
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Juveniles
Stay fully buried within
the river bed for at least

5 years
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Maturation
Mussels are able
to reproduce from
around 12 years

can reach 120 years & 3 L of age
of age = -~ O 2 e

Kriterium 1p 2p 3p 4p 5p 6p
1 Populasjonsstarrelse (i tu- <5 5-10 11-50 | 51-100 | 101-200: =200
sen)

2Gjennomsnittstetthet (ind/m?) <2 2,14 4,16 6,1-8 8,1-10 >10
3 Utbredelse (km) <2 2,14 4,1-6 6,1-8 8,1-10 >10
4 Minste musling funnet (mm) >50 41-50 3140 21-30 11-20 <10
5 Andel muslinger <2 cm (%) >0-1 >1-2 >2-3 >3-4 >4-5 >5
6 Andel muslinger <5 cm (%) >0-5 6-10 11-15 16-20 21-25 >25

WWwWWw.nina.no

Class | — Little viability (endangered; 1-7 points)

Class Il —Likely viability, but action required

(sensitive; 8—17 points)

Class Il — High viability and really high conservation

value (viable; 18—-36 points)
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Problems of cumulative impacts for mussels: WFD data in
Norway

uuuuuuuuu ~ Heyanger “\uﬂ' o Ld,‘ Vald!

resflye
INNLANDET

“ riﬁfﬂf , - g r Dataset:
e e N REIASAD - National freshwater pearl mussel database
Kl P - National WFD dataset for Norway

Data on all HP plants in watersheds with
freshwater pearl mussel.

97 different pressures

_AGD.E&
; o \ [/ 16 categories of pressures
3 oL e oy = All waterbodies with HP have at least one
. r/o " othertype of pressure.
Are mussel populations responding to these? v
NINA
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All pressure categories and degree of impact
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H Large effect

B Medium effect

H Little effect
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[s there a difference between the two
types of water bodies?

All rivers vs HP impacted rivers

Both cases:
Mean= 0.35 — Class |l
Median = 0.31 — Class |l

(likely viable but sensitive)
Min=0.11; Max= 0.92

)
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Standardized viability

For HP rivers: is there a difference between
presence and absence of environmental flow?

HP impacted rivers vs HP rivers with
environmental flow

e
environmental flow

0.11 0.11

Max 0.92 0.92

Average 0.35 (class I1) 0.43

Median 0.31 0.35

)
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ironmental flows in freshwater pearl
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Next steps in the analysis

- Response of mussel population to different eflow scenarios

- Response of mussel to cumulative impacts.

1

0,9

Example:

Viability as response to
diffuse runoff from
agriculture in natural vs HP
impacted rivers

0,8

0,5

Standardized viability

0,4

0,3

0,2

0,1

0

Natural vs HP rivers

)
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~ 85 000 mussels (class Il)

Hydropower
Water abstraction for aquaculture (max
1 m3/s)
Minimum flow:
0,260 m3/s (summer)
0,160 m3/s (winter)
0,067 m3/s (can happen)




Large discharge variability
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Min. Max. Mean

Station Width (m) Max. depth| Mean

(mussel velocity velocity velocity
density) (m/s) (m/s) (m/s)
M9) (5.19)

s

M2 (18.06)




Dybde (m)

Q=371Vs: 18.7 m (vanndekket), 2.5m (brukbar)
60 I/s 18.2 m (vanndekket), Om (brukbar)
Q=67 I/s: 11.2 m (vanndekket), Om (brukbar)

10

Avstand (m)

E
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Q =3711/s: 11.3 m (vanndekket), 10.4m (brukbar)
Q =160 I/s 10.5 m (vanndekket), 8.5m (brukbar)
Q=67 Is: 9.3 m (vanndekket), 4.2m (brukbar)

Avstand (m)




Loss of habitat with minimum flow

. % loss for Q= 0.16 | % loss for Q=0.067 | % loss from Q= [, I
(musgg?tl:ar%ber) m3/s (frsom 0.37 m3/s (fr30m 0.16 0.37 m3/s to % loss dependent upon habitat

me/s) m3/s) TLYEN type (morphology)

VIT0 (20 20,5 46,1 57,1 . .
S "y - - Problem in summer but mostly in
“ 18,3 50,6 59,6 winter!
VI8 (349 83,8 100 100
,m 100 _ 100 Based on a critical depth for
% c1 o —- —- mussels of 20 cm
m 47.6 100 100
m 83.8 88,9 98,2

)
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. 1Double trg'-_ﬁf"._'f_'le for mussels since they dépend ona salmomd
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Slgwfsponse of mussels to events
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