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Background
Invasive species have cause economic losses and detrimental effects on ecosystems including extinctions of native species.  Cercopagis pengoi, commonly known as the ‘Fishhook Flea,’ is a predatory zooplankton that is native to the Ponto-Caspian region and was first detected in Lake Ontario in 1998.  After invading Lake Ontario, Cercopagis was detected in the New York Finger Lakes in 1999.  As a predator, Cercopagis consumes native small herbivorous zooplankton which are the dominate zooplankton in the Finger Lakes.  Additionally, this invasive has been incorporated into the diet of adult planktivorous alewife (Alosa pseudoharengus) in the lakes they invade, but are unable to be consumed by the juveniles of this species.  Despite adult alewife predation, Cercopagis is able to reach large populations in invaded lakes where their densities are frequently higher than any other predatory invertebrate.  Due to their large densities and their uncommon feeding behaviors, Cercopagis may have large impacts throughout the food webs of the lakes they invade.  This type of invasion, a mid-trophic level invasion, has been less studied than top predatory invasions and may have radiating impacts throughout food webs. 

Proposed Research
In the New York Finger Lakes six of the eleven lakes are invaded by Cercopagis pengoi.  This combination of invaded and non-invaded lakes creates a region for investigating the impacts of Cercopagis.  For this study I proposed to investigate the impacts of Cercopagis on herbivorous zooplankton, phytoplankton biomass, and the length of the food chain in the invaded lakes compared to the non-invaded lakes.
For my first objective I collected samples to look at the impacts of Cercopagis on the abundance and composition of the native herbivorous zooplankton assemblages in invaded lakes compared to non-invaded lakes.  I hypothesized that due to Cercopagis predation, small herbivorous zooplankton populations would be reduced in the presence of Cercopagis.
For my second objective I investigated the impact of Cercopagis on the phytoplankton biomass in invaded lakes.  Cercopagis maybe impacting phytoplankton biomass by decreasing the herbivorous zooplankton populations enough to reduce the grazing pressures on phytoplankton and allowing their biomass to increase.  I hypothesized that this trend would be found in all of the invaded Finger Lakes.
	My last objective was to look at the length of the food chain in invaded lakes compared to non-invaded lakes using stable nitrogen isotopes.  Invaded lakes may have a longer food chain compared to non-invaded lakes because planktivorous fishes, such as alewife, may shift their diet from the native herbivorous zooplankton to the predatory Cercopagis.  I hypothesized that the length of the food chain in invaded lakes would be increased relative to the length of the food chain in non-invaded lakes.

Accomplished Research
	During the Edna Bailey Sussman Foundation internship I worked with the Finger Lakes Institute in Geneva, New York to collect all of the data I will need to accomplish my three objectives of my study.  During this time I collected samples from all eleven Finger Lakes on a monthly bases starting in May 2010 and finishing in October 2010.  In the region the invade lakes include: Otisco, Owasco, Cayuga, Seneca, Keuka, and Canandaigua Lakes.  The non-invaded lakes include: Skaneateles, Honeoye, Canadice, Hemlock, and Conesus Lakes.
	In my monthly sampling I visited all of the lakes which had near shore and an offshore site.  The near shore site was defined as 10-15m in depth, and the offshore site was near the deepest part of the lake.  On site, I would collect surface water grabs for chlorophyll-a, total nitrogen, and total phosphorus.  Additionally to collect the zooplankton assemblage I used two zooplankton nets.  The herbivorous zooplankton were collected using a 50 μm mesh net, and the predatory zooplankton were collected using a 500 μm mesh net.  
	In August 2010 I collected planktivorous alewife from all of the lakes that had alewife present in them (nine of the eleven lakes).  Alewife collection was done by gill netting at night when alewife are more active and are not able to see and avoid the nets used (collection permit #LCP10-54). [image: C:\Users\OOGA!\Desktop\School\Thesis\sampling pictures\6.10 June Sampling\Otisco\IMG_5162.JPG]
Figure 1.  A picture of S. Figary pulling up a 500 μm mesh net on Otisco Lake.  Photo by Chad Walz.

Future Steps
The field sampling was completed in October 2010 and samples are starting to be analyzed.   Currently samples are being prepared for stable nitrogen isotope analysis, which will be used in determining the length of the food chains in these lakes.  Afterwards zooplankton samples from invaded Otisco and non-invaded Conesus Lake will be analyzed due to the lakes’ similarities in size, depth, food webs, and watershed inputs. 


[image: C:\Users\OOGA!\Desktop\School\Thesis\sampling pictures\10.10 oct sampling\Conesus\IMG_5519.JPG] [image: C:\Users\OOGA!\Desktop\School\Thesis\sampling pictures\10.10 oct sampling\Otisco\IMG_5558.JPG]
Figure 2. Pictures of non-invaded Conesus Lake (left) and invaded Otisco Lake (right).  The samples from these lakes will be the first to be analyzed due to the similarities between these lakes. 

All of this work would not have been possible without the support that was given to me by the Edna Bailey Sussman Foundation.  The internship that I had through the Finger Lakes Institute has enabled me to complete all of the field sampling that is needed for my Master’s thesis project.  Additionally I have already been able to present my work for the Finger Lakes Conference which took place in December, and during a departmental seminar at SUNY ESF.  The Sussman Foundation has already been recognized in these presentations and will continue to be acknowledged whenever my work is presented.
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