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Daphnia lumholtzi is a Non-native Zooplankton   

Freshwater Filter feeders 

Carapace encloses soft tissue 

Brood chamber incubates eggs 



Daphnia lumholtzi  Spread Rapidly Throughout the US 

Daphnia lumholtzi was first detected in  northern AL in 1992 
 

Wilson Lake Reservoir  
 

2002: Dennis DeVries detected in Mobile-Tensaw Delta 

1989 



Questions: 

 

Is Daphnia lumholtzi still present in Alabama estuaries? 

 

Is it filling a vacant thermal niche as in reservoirs? 

 

How does plasticity of life history traits with temperature 

affect D. lumholtzi’s invasive potential? 

 



Areas sampled monthly from 2011-2013 



Daphnia lumholtzi Occurrence Patterns in the Mobile-
Tensaw River Delta 

Occurrence in the MTD, AL 

The estuary doesn’t appear to be 
a vacant thermal niche pattern 

Occurrence in Pickwick Reservoir, TN 



What we’ve seen in the WBNERR sites 

Daphnia 
lumholtzi was 
not detected in 
the WBNERR 
sites 
 
Native species 
were found in 
low densities in 
four sites 



Which other species are present in coastal Alabama? 

eggs 



Morphology and habitat type are typically used to make 
species identifications 



“BC24” 



Pecten teeth similar size 



BC24: Hair at bottom of second 
segment of antennae extends past 
top of ramus extends past top of 
ramus 



BC24: Can’t tell =  try 1st option and see where that leads, 
then go back and try second option: 







Issues with using morphology and habitat type: 
 
Time consuming: sample collection, preservation, mounting, 
microscopic images, keying 
 
Morphology can be ambiguous 
 Daphnia have high phenotypic plasticity 
 Environmental conditions 
 
 
Habitat type sometimes used to make a call on which species it is 
 Habitats are changing 
 Species ranges are changing  
 
Sample Collection: 
 Low abundance in some areas 
 They’re hiding 
 
 



DNA barcoding has become useful for confirming 
morphological identifications 

Universal invertebrate primers for mtCOI gene 



Zooplankton-specific primers  



eggs 

Testing zooplankton-specific primers in field samples: to 
confirm morphological identities and to screen samples 

Preserved samples; 

Ethanol (95%) 

Dried dormant eggs 

Frozen daphnia or eggs 



Barcoding identifications so far 



Where we’re going with this 

3X identity confirmations mtCOI 
  

Look at community  in context of abiotic data 
 

Identify dormant eggs from cores 
 
What ELSE is in there? 
 Universal invertebrate primers 
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How does temperature affect plasticity in D. lumholtzi 
life history traits? 

Life history characteristics are a suite of traits for 
maximizing fitness  



Investigating life history  plasticity with temperature in D. 
lumholtzi 

23°C or 30°C 

Acclimated laboratory 
clones 

Individuals tracked birth 
to death 

Every 2-3 days count 
number alive, offspring 
and sex ratios, dormant 
eggs, molts, measure size 
(weekly after AFR) 



 Temperature Effects on D. lumholtzi Life History Traits 

Delayed reproduction at 23°C 

 faster growth 

 longer lifespan 



East, et al; Journal of Plankton Research Vol 21 (8); 1999 

Relative densities of D. lumholtzi & D. ambigua 
and the average water column temperature over 
one year 
 

Seasonal Abundances of D. lumholtzi Peak at High 
Temperatures in Reservoirs  

Hatched bars:  
D. ambigua 
 
Black bars:  
D. lumholtzi 
 


