Sensitivity of the endangered
freshwater pearl mussel,
Margaritifera margaritifera, to
pH, iron and aluminium in an
acid sulfate soll river
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Background

Saarinen*, Vuori, Alasaarela and Klgve (2010):

- - critically low pH in acid sulfate solil rivers, especiallly

during autumn-winter runoff period

Climate change is predicted to increase river flow and
winter discharge

- acidity problems in acid sulfate soil rivers may
Increase

Mussels can be sensitive to acidity
- impact on the endangered freshwater pearl mussel
populations in those rivers?
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Question:

Do the acid run-offs limit the distribution of
freshwater pearl mussel in lower reaches of River

Ahtavanjoki?
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pH in lower reaches of River Ahtavanjok
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i pH in UPPER reaches of of River Ahtavanjoki
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i Fe concentration (ug L) in lower reaches of River Ahtavanjoki

Ahtavanjoki 10 300, Fe
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i Al concentration (ug L) in lower reaches of River Ahtavanjoki

Ahtavanjoki. alajuoksu: Al
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Aim:

To study effects of pH, iron and aluminium on survival
of the freshwater pearl mussel, Margaritifera
margaritifera

- free glochidium-larvae

- glochidia attached to fish host

- juvenile mussels
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glochidiain autumn. Size&
0.07 mm. Glochidia attach tof |

gills of salmon and tr&

% and start their benthic
Juvenile mussels live .
completely burrowedn
bottom.sediment. s ..



Freshwater pearl mussel Margaritifera
margaritifera (Linneaus, 1758)

Distribution: Europe and east North
America

Once huge abundances everywhere
with Salmo salar, S. trutta and
Salvelinus fontinalis

Now in trouble throughout its current
distribution area

Listed as endangered in the IUCN
Red List, included in Annex Il and V
of the EU Habitats & Species
Directive

Fully protected by law

Distribution map: Larsen (2005)



Freshwater pearl mussel Margarltlfera

margaritifera &/ .' "_:.' s
R A L g T
Declinein Finland; =~ U Rl o
- 250 rivers in early 1900’s b R
- now 70 rivers ' ‘ SRR L e
- only few populations with ) AT s S
R ) -'1‘-1 g e ) g

successful reproduction.



Causes of decline
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! Reproductive, vital
populations can belrf»ohln,d |
northern Finland
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Methods

pH, Fe and Al - survival of Margaritifera margaritifera
- Free glochidium-larvae
- Glochidia attached to fish host
- Juvenile mussels




pH treatments

(1) pH control, unmodified river water from upper part of
the river, pH 6.8

(2) pH 6.0

(3) pH 5.5

(4) pH 5.0

(5) pH 4.5

- control water modified by adding hydrochloric acid HCL

Fe treatments

(1) Fe control, unmodified river water from upper part of
the river, Fe concentration 0.28 mg L

(2) Fe 0.5 mgL

(3) Fe 1.0 mg L

(4) Fe 1.5 mg L

¢
(5) Fe 2.0 mgL ﬁ
- control water modified by adding FeSO, |
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" Al treatments

(1) Al control, unmodified river water from upper part of
the river, Al concentration 0.007 mg L

(2) Al0.25 mg L?

(3)Al0.5mgL+?

(4) Al 0.75mg L

(5)Al1.0mg L+?

- control water modified by adding AICl,

Combined Al and Fe

(1) Al+Fe control, unmodified river water
(2) Al0.25 + Fe 0.5 mg L,
(3)AI0.5+Fel1l.0mgL*

(4) Al 0.75 + Fe 1.5mg L1

-1
(5) Al 1.0 + Fe 2.0 mgL %
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hﬂ@thods: Free glochidium Iqae S

Glochidia collected from River Ahtavanjoki
Ussels

_1_ 0 freshly shed glochidia per treatment
In 500 mL glass vial =

pH, Fe and Al exposure in 6°C, dar

Three time points: 24h, 48h and 72h
- five samples of 30 glochidia collected a
each time point

- glochidium classified as dead if not
closed the valves when disturbedﬂ nl
- mean survival rate (%) at each timé



i Results: Free glochidia
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i Results: Free glochidia

Survival %
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i Results: Free glochidia

100 -
90 4 M T

=

HH
—t—

70 -
60 -
50 -
40 -
30 -
20 -
10 -

0 : : : : =

Al control Al 0.25 Al 0.5 Al 0.75 Al1.0

H

024h
048h
B72h

Survival %

Treatment

¢

Also negative effect of high Al on survival of glochidia ) I
JYVASKYLAN YLIOPISTO

UNIVERSITY OF JYVASKYLA




i Results: Free glochidia
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thods: Glochidium larvae
ached to fish

hidia and brown trout from River —
vanjoki, fish infected in laboratory =+ -

tments (55 fish per treatment)
(1) Control

(2) Al0.5mgL+?

(3) Fe 0.5 mg L

(4) Fe 1.5 mg L+

Nine time points: 1, 4, 7, 14, 21, 28, 42,
56 and 76 days post infection

- six fish examined per time point

- mean number of glochidia per fish at
each time point

Photo: Mikko Ranta
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. Results: Glochidiain fish
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lochidia and brown trout from River
avanjoki, fish infected in laboratory F & o
developed juveniles that dropped off /7;5

from the fish were collected from bottom SESEE o
of tank BN

11 treatments (next slide)
Three replicate dishes per treatment
10 juveniles per treatment

1 S
i \r

Five time points: 24, 48, 72, 120 and168h |

- mean survival rate (%) at each time point m Ef? | % ';,;

Photos: Paivi Berg



. Results: Juvenile mussels

Ahtavanjoki River
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Summary

Low ph, high Fe and high Al decrease survival of Margaritifera
glochidia (but not fish-attached glochidia or juveniles)

Conclusions

1. Acid run-offs will probably limit occurrence of Margaritifera in
lower reaches of River Ahtavanjoki
... as well as in other acid sulfate soil rivers

TASKINEN, J., BERG, P., SAARINEN-VALTA, M., VALILA, S.,

MAENPAA, E., MYLLYNEN, K. and PAKKALA, J. 2011. gg%
Effect of pH, iron and aluminum on survival of early life -
history stages of the endangered freshwater pearl mussel, |
Margaritifera margaritifera. Toxicological and Environmental JEVASKNLAN YIIOPISTO

UNIVERSITY OF JYVASKYLA

Chemistry 93(9): 1764-1777. - oo
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