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• Invasive species are the 

greatest threat to freshwater 

biodiversity worldwide         
(Sala et al. 2000, Lodge 2001)

• Over 180 invasive species have 

been introduced into the Great 

Lakes since the 1800s



Dreissena bugensis

Quagga Mussel  (larger, 

tolerate colder and deeper 

waters)

Dreissena polymorpha

Zebra mussel 
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For 1989 – 2004, over $1 billion was estimated spent on zebra 
mussel prevention and control by electric generation and 

water treatment facilities alone (NYSG estimate)



• Filter up to 1 liter of 

water per day 

• Remove important 

components of aquatic 

food webs

• Reduced phytoplankton 

in Lake Erie by 60 

percent

(Leach 1993; Karatayev et al. 1997)



• Removal of plankton, 

bacteria and suspended 

sediments from water can 

lead to excessive plant 

growth and  harmful algal 

blooms



Can increase bioaccumulation of 

contaminants like PCBs, PAHs, 

and metals in fish and ducks



Colonization – densities up to 400,000/m2
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Pennsylvania Zebra & Pennsylvania Zebra & QuaggaQuagga Mussel Mussel 

Monitoring ProgramMonitoring Program



• Pennsylvania DEP 

started zebra mussel 

monitoring in 1991 

• Pennsylvania Sea 

Grant began helping 

DEP coordinate the 

network in 2007



Primary ObjectivesPrimary Objectives
1. Detect and track the spread of zebra and 

quagga mussels in Pennsylvania waters
– Mapping and tracking

– Identification and verification

– Communicate findings

2. Alert local water users and develop 

outreach programs
– Curriculum and training materials

– Provide training workshops and opportunities

– Develop and distribute timely information via reporting 

systems

– Maintain network website



Why Monitor?Why Monitor?
• To detect invasive 

species before they 

become established 

• To find existing 

populations, so that 

lake and river users 

can be alerted to help 

prevent their spread 

• To develop control 

and monitoring plans 

for infested waters



MonitoringMonitoring



MonitoringMonitoring



Identification and VerificationIdentification and Verification



MappingMappingZebra Mussel Distribution in 

Pennsylvania (as of 2009)



MappingMappingZebra and Quagga Mussel Distribution 

in Pennsylvania (as of 2009)





http://http://seagrant.psu.edu/zmseagrant.psu.edu/zm



Muddy Run Reservoir (PA)

Glen Cove Marina (MD)

Conowingo Dam (MD)

2008 Discoveries2008 Discoveries



2008 Discoveries2008 Discoveries

• Conowingo Dam:
– October 30, 2008; one zebra mussel found by Normandeau Associates 

in  a strainer sample (Unit #5) during a routine examination of strainer 

samples for out migrating juvenile American shad.  

– The specimen appeared to be an early adult and probably 9+ months 

old. The mussel was ~0.5 inch (12-15 mm) long, and was alive at the 

time collected; no other mussels were observed.



2008 Discoveries2008 Discoveries

• Glen Cove Marina (MD):
– November 25, 2008; - one zebra mussel found on a pontoon boat that 

had just been hauled out of the water.   The boat was at the marina all 

year.



2008 Discoveries2008 Discoveries

• Muddy Run Pump Storage Reservoir (PA):
– November 26, 2008; Four zebra mussels were found.  Looked along 

shoreline at waters edge. Substrate was rocks and boulders.  



Biological Control Biological Control -- BacteriaBacteria

•• Dr. Dan Molloy, NY State MuseumDr. Dan Molloy, NY State Museum

•• Pseudomonas Pseudomonas fluorescensfluorescens
–– PfPf--CL145ACL145A

•• Soil bacteriaSoil bacteria

•• Both live and dead bacterial cells Both live and dead bacterial cells 
are equally toxic to are equally toxic to DreissenaDreissena

•• Has entered into partnership with Has entered into partnership with 
MarroneMarrone Organic Innovations to Organic Innovations to 
produce the bacteria commercially.  produce the bacteria commercially.  
Patents pending in US and CanadaPatents pending in US and Canada



Impacts on Susquehanna?
In Hudson River:

• May 1991 – Zebra mussels first appear

• September 1992 – dominant in freshwater 

tidal portion 

• Phytoplankton biomass fell by 80% 

(Caraco et al. 1997) 

• Zooplankton numbers fell by 70%     

(Pace et al. 1998). 



Impacts on Susquehanna?

In Hudson River:

Fish that live in the open water (shad and 

herring) and whose young feed on 

zooplankton for a long time will become 

less abundant, grow slower, and/or shift 

downriver. 

(Strayer et al 2004)



Impacts on Susquehanna?

In Hudson River:  

Fish that live in the vegetated shallows 

(sunfish) and whose young feed chiefly on 

benthos will become more abundant, grow 

faster, and/or shift upriver.

(Strayer et al 2004)
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