
Improving the environment for the freshwater pearl mussel  13 – 14 November 2013, Schloss Weinberg, Kefermarkt, Austria

Strategic improvement of freshwater pearl environment 

through catchment management: 

Part 1 – Assessment of key issues in freshwater pearl 

mussel populations
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Assessment of key issues in freshwater pearl 

mussel populations:

• What data do we need to collect?

• What is causing the problems in the river?

• What should we be monitoring?
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Assessment of key issues in freshwater pearl 

mussel populations:

What data do we need to collect?

Mussel numbers, distribution and population demography
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Good population structure

Good recruitment

NO Problem – hurrah!

Poor population structure

Little or no recruitment

PROBLEM!



• So… if there is a problem….

What data do we need to collect in order to 

identify the problem?
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• So… if there is a problem….

What data do we need to collect in order to 

identify the problem?
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• Substrate quality: clast composition, interstitial quality (Redox)

• Substrate condition (algae, macrophytes)

• Water quality (P, N, ammonia, suspended solids/turbidity)

• Flow data (discharge, velocity)

• Photography, especially sub-surface
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River A: Good flow but nutrient issues

River B: Low nutrients but low flow problems

River B: In-Combination effects

River C: Sediment problems
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River A: population demography
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River A - Substrate quality: clast composition, interstitial quality (Redox)
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• River A - Substrate condition (algae, macrophytes)



River A - 2004 to 2012

0

10

20

30

40

50

60

70

80

90

100

0-1 1.0-2 2.0-3 3.0-4 4.0-5 5.0-6 6.0-7 7.0-8 8.0-9 9.0-10 10.0-11 11.0-12 12.0-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20

F
il

i 
a

lg
a

e
 %

 c
o

v
e

r

Quadrat Number (N bank to S bank)

2012

2011

2010

2009

2008

2007

2006

2005

2004

0

20

40

60

80

100

120

0-1 1.0-2 2.0-3 3.0-4 4.0-5 5.0-6 6.0-7 7.0-8 8.0-9 9.0-10 10.0-11 11.0-12 12.0-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20

N
o

 o
f 

m
u

ss
e

ls
/m

2

Quadrat Number (N bank to S bank)

2012

2011

2010

2009

2008

2007

2006

Filamentous algae

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012

Total mussels 281 52 95 235 352 351 343 417 416

Ian Killeen & Evelyn Moorkens. Strategic improvement of freshwater pearl environment through catchment management: 

Part 1 – Assessment of key issues in freshwater pearl mussel populations 13 – 14 November 2013, Schloss Weinberg, Kefermarkt, Austria



River A - 2004 to 2012
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What level of filamentous algae is this? 
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• River A - Water quality (P, N, ammonia, suspended 

solids/turbidity)
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• River A - Flow data (discharge, velocity)
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River B - Substrate quality: clast composition, 

interstitial quality (Redox)
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River B - Substrate quality: clast composition, 

interstitial quality (Redox)
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• River B - Substrate condition (algae, macrophytes)
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• River B - Water quality (P, N, ammonia, suspended 

solids/turbidity)



Ian Killeen & Evelyn Moorkens. Strategic improvement of freshwater pearl environment through catchment management: 

Part 1 – Assessment of key issues in freshwater pearl mussel populations 13 – 14 November 2013, Schloss Weinberg, Kefermarkt, Austria

Turbidity (units, daily mean)
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• River B - Water quality (P, N, ammonia, suspended 

solids/turbidity)
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• River B - Flow data (discharge, velocity)
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• River B - Flow data (discharge, velocity)

Velocity over transect at very low flow
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• River B – In-Combination Effects

P from land

during rainfall

Inadequate dilution 

due to low flow
Algal growth

Algal die-off

Dead algae not

dissipated due

to low flow

Dead, P laden organic 

material infiltrates 

substrate

Poor redox,

No juvenile survival

Rain, increase in flow, 

P released from substrate
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27 August 2011 04 June 2012 09 June 2012 09 July 2012 01 June 2013
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06 June 2012 28 October 2012 26 March 2013

15 April 2013 31 May 2013 26 July 2013
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Net result of in-combination effects is 

that P is continually recycled and 

substrate is not cleansed!

No action Action
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River C

• Declining mussel population

• No recruitment

• No flow problems

• Less nutrient problems

• Few macrophytes, little algae

• Very poor substrate condition (poor redox)
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River C
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• Conclusions

• If you have a problem with the mussel 

population and you are only looking at mussels, 

you will not know what the problem is 

• A wide ranging suite of investigative measures are 

required to conclusively identify the problem(s) 
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• What should we be measuring/monitoring?

• Must have permanent plots or transects

• What you do depends on resources

• The more frequent the better

• Underwater photography is a highly effective and cheap method 

of monitoring substrate condition, mussel condition, algae, 

macrophytes etc

• Turbidity logger

• Redox measurements

• Velocity measurements

• Nutrient analysis
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