
Biological monitoring 
in combination with 

water and detritus analysis in 
potential freshwater pearl mussel habitats 

in Upper Austria

Birgit Lerchegger, Christian Scheder & Clemens Gumpi nger

International Meeting „Improving the Environment fo r the freshwater pearl mussel“

Weinberg Castle, Upper Austria, Nov 13 th – 14th, 2013



Overview

� Basic informations
� Conservation project „Vision Flussperlmuschel“ 

in Upper Austria
� Representation of the four study areas
� Description of the methods
� Results



Occurence of freshwater pearl
mussel in Europe / Austria

Larsen, B. M. (2005)



Occurrence of freshwater pearl mussels
in Austria



Conservation project in Upper Austria
Long term conservation project „Vision Flussperlmuschel “:

� 10 years‘ period

� Two main targets:

* 1/3 captive breeding,

* 2/3 catchment restauration.

�



Study and reference streams

River Naarn

River Aist

Danube

Four study
streams in the
catchment areas
of the River Aist
and the River 
Naarn.

Two reference
streams with well
known mussel
populations.Aims: 

* to find out the ideal habitat conditions for resettlemen t.

* to decide which brook is the best for resettlement.



Methods

• Hydrology

• River course

• Flow velocity

• Water depth (on average)

• Water width (on average)

• Substrate composition and
diversity

• Land use (along right and left 
bank, 10 m) 

• Vegetation (along right and left
bank, 5 m)

• Shadowing (Estimation)

• Drainage ditches / discharges / 
tributaries

Ecomorphological characterisation (April – June 2012, 100 – 200 m):



Methods
Redox potential determination (April 2012, May 2012):

A lack of oxygen is described
by a redox potential value
under 300 mV!



Methods
Water chemistry (April 2012, May 2012):



Methods
Water chemistry (April 2012, May 2012):

Analyses via mulitmeter: 
temperature, oxygen, pH and conductivity .

Analyses via ICP-MS (inductively-coupled-plasma mass-spectrometry):
*a qualitative and semi-quantitative screening of 72 different elements , 
*a quantitative analysis of mercury, lead, copper, cadmium, barium, 
sulphur, aluminium, vanadium and zinc.

Analyses via IC (ion chromatography):
Chloride, sodium, potassium, sulfate, nitrate, magn esium, calcium, water
hardness.

Analysis via CIA (continuous flow analysis): 
Ammonium, nitrite, orthophosphate and total phosphate . 

Analysis via NDIR (nondispersive infrared sensor): 
Total organic bonded carbon (TOC) in the water. 



Methods
Detritus chemistry (June 2012):

Analyses via ICP-MS (inductively-coupled-plasma mass-spectrometry): 
A quantitative analysis of aluminium , plump, cadmium , copper, 
phosphor and zinc . 

Analyses via IC (ion chromatography): A quantitative analysis of
Calcium.

Detritus of aquatic ecosystems is non-living particulate organic material 
suspended in water and piles up on riverbed floors.

Collection of 10 g detritus with a particle size of 63 µm.



Methods
Biomonitoring (May – June 2012) :

In all of the six brooks a 70-day-biomonitoring with juvenile freshwater
pearl mussels took place. 

In every brook one field cage with 40 juvenile mussels was placed.

After the 70 days growth and mortality rate was checked. 



Results

Reference 
stream I 

(Gießenbach)

Reference 
stream II 

(Waldaist)

Brook A 
(Klammleiten-

bach)

Brook B 
(Käfermühl-

bach)

Brook 1 
(Weiße Aist)

Brook 2 
(Harbe Aist)

Redox potential:

Limit of oxygen supply

n=60 n=60 n=60 n=60 n=60 n=60



Results
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Results
Water chemistry:



Results
Detritus analysis:
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Reference stream II 

(Gießenbach): Current 

population with

195 mussels.

Reference stream I 

(Waldaist): Current 

population with

2774 mussels.

survival rate: ≥ 88 %

Brook 2 (Harbe Aist): 

Unknow current

population (approx. 20 

mussels)

Biomonitoring:

n=38 n=22 n=33 n=2 n=42 n=38



Results

Negativ correlations between growth rate of the juvenile mussels and:

• Potassium (R 2=0.9)

• Water hardness (R 2=0.8)

• Sulphur (R 2=0.8)

• Calcium (R 2=0.6)

• Nitrate (R 2=0.6)

• Magnesium (R 2=0.5)

• Conductivity (R 2=0.5)

y = -0,0176x + 1,7899
R² = 0.9031
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Correlations analysis I:



Results

*Positive correlations between growth rate of the juvenile mussels and:

• Nitrate (R 2=0.6)

• Chloride (R 2=0.4)

*Positive correlations between mortality rate of the juvenile mussels and:

• Magnesium (R 2=0.6)

*Positive correlations between growth rate of the juvenile mussels and:

• Organic part of the detritus
with the grain-size fraction < 0.63 µm (R 2=0.5)

Correlation analysis II:



Conclusion
All four streams are potential freshwater pearl mussel habitats

but:
• The FWPM populations in the

reference streams are overmatured!

• We have no reference value for the
chemistry of the interstitial water in 
unimpaired FWPM populations in

Austria!



Thank you for your attention !


