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Invasive Species 

Introduction 

Mustard plant 

Asian carp 

Zebra mussel 

• Influence ecosystems in novel ways 
(ecosystem engineers) 

• Alter native communities by 
outcompeting native species or 
altering food web structure 

• Can be economically costly 



Introduction 

• Man-made systems 
• Highly susceptible to invasion  

• Large watersheds 
• Often connected to other 

reservoirs 
• Human mediated dispersal 

(fishing gear, boats, etc.) 
• Serve as stepping stones to non-

invaded systems 

Reservoirs 



Background 

Grand Lake, Oklahoma 

• Created in 1940 for hydroelectric power 
• Surface area: 46,500 acres  

 



Background 

Grand Lake, Oklahoma 

Zebra mussels (ZM) 
(Dreissena polymorpha) 

Confirmed in 2013 
Crashed in 2015 

Daphnia lumholtzi (DL) 
Confirmed in 1995 



Background 

Zebra Mussels (ZM) 
(Dreissena polymorpha) 

• Invasive in North America (1988) 
• Rapidly spreading throughout the U.S. 
• Produce free-living larvae (veligers) 



Background 

Zebra Mussels (ZM) 
(Dreissena polymorpha) 

• Alter nutrient pathways (complex) 
• Outcompete native zooplankton  
• Ecosystem engineers 

Higgins and Zanden (2010) 



Daphnia lumholtzi 

Background 

• Exotic cladoceran found in a Texas 
reservoir in 1990 

• Has since invaded lakes and 
reservoirs throughout the eastern 
half of the U.S. 

•  Large size and spines protect it 
from predators 

• Thought to displace native 
zooplankton species 



Objectives 

• Identify the current distributions and densities of ZM and DL 
throughout Grand Lake 

• Determine whether ZM and DL are influencing native 
zooplankton communities  

• Identify potential causes of 2015 ZM crash 



Methods 

• In 2014, zooplankton/ZM 
veliger samples were 
collected in July and 
October.  

• In 2015, zooplankton/ZM 
veliger samples were 
collected monthly. 

• Water quality data are 
collected monthly.  



Objectives 

• Identify the current distributions and densities of ZM and DL 
throughout Grand Lake 

• Determine whether ZM and DL are influencing native 
zooplankton communities  

• Identify potential causes of 2015 ZM crash 



ZM densities and distributions 

Results 
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ZM densities and distributions 

Results 
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DL densities and distributions 

Results 
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ZM vs DL distributions 

Results 
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• Identify the current distributions and densities of ZM and DL 
throughout Grand Lake 

• Determine whether ZM and DL are influencing native 
zooplankton community structure  

• Identify potential causes of 2015 ZM crash 

Objectives 



Influence of ZM and DL on Zooplankton Communities 

Results 
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• Identify the current distributions and densities of ZM and DL 
throughout Grand Lake 

• Determine whether ZM and DL are influencing native 
zooplankton community structure  

• Identify potential causes of 2015 ZM crash 

Objectives 



Background 

• Mechanisms historically responsible for ZM crashes in 
Oklahoma reservoirs (Churchill 2013; Boekman 2011): 

• Changes in lake elevation 
• High water temperatures  
• Low DO  



Background 



Background 
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Churchill (2013) 

Background 

• ZM crashed in Lake Texoma in 2011 
• Crash suspected to be the result of low 

lake levels and high temperatures 
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Churchill (2013) 
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• ZM veligers were detected throughout Grand Lake, but concentrated 
in the southern portion 

• DL were detected throughout Grand Lake, but reached highest 
densities in the northern portion 

• ZM may have a small influence on zooplankton communities 

• 2015 ZM crash was probably driven by a combination of flooding and 
the highest water temperatures and lowest DO levels since ZM were 
confirmed at Grand Lake in 2013 

 

 

Conclusions 



• Continue to monitor ZM and DL populations 

• Survey surrounding watersheds to determine if ZM and DL are 
dispersing to Grand Lake from multiple sources 

 

 

Future Directions 
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