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Using the Native Wasp, Cerceris fumipennis, to Monitor for Invasive Beetle Species

Summary of proposed work

The goal of this research project was to investigate practical methods for the detection and monitoring of the invasive emerald ash borer beetle. Emerald ash borer was only recently discovered in NY (2009), though outside of the state it has killed over 40 million ash trees. The beetle has spread from state to state rapidly and can begin killing trees within 3-4 years. In order to manage outbreak populations, early detection of the pest is need for precise control strategies. My research addresses methods for detecting emerald ash borer before populations can reach a size where they are both economically and ecologically injurious and facilitates management of populations to slow the mortality of ash. My research objectives were to 1) Trap for emerald ash borer around a recent infestation in Randolph, NY and 2) Continue research on the use of a native wasp, Cerceris fumipennis, to look for new populations of invasive species around New York State. 

The first objective was carried out early in the summer of 2010. It was successful in detecting new populations of beetles outside of the known distribution. This information was used to remove infested trees, reducing the population and preventing some future damage. The second objective tested novel methodologies for beetle sampling. These findings have highlighted new interactions between the wasp and beetle prey and will be submitted for publication in early 2011. A new sampling method was also assayed for efficacy. Field trials demonstrated promise and will be followed by new trials in 2011. Public outreach was another peripheral goal of this project and I gave three public presentations for interested parties in NY, consisting of a webinar, presentation and a workshop.

Narrative of work completed

Support provided by the Edna Bailey Sussman Foundation was used to conduct research in central and Southern Tier regions of NY to test and improve monitoring methods for invasive beetles pursuant to the needs of the internship organization. The organization liaison, Jerry Carlson, held a meeting to discuss priorities of the New York State Department of Environmental Conservation (NYS-DEC) and how this research could best address the issues.

Using Trap Trees in Randolph, NY
I participated in a multi-agency effort to determine the extent of emerald ash borer infestation. We used girdled ash trees which give off chemicals found to be attractive to the emerald ash borer. In each girdled tree, a large sticky trap was hung to collect beetles that were drawn in by ash tree volatiles. Girdled trees were concentrated in a 10 mile radius around the center of the known infestation and sticky traps were inspected at the end of the summer to determine if beetles were attracted to the girdled trees. These trees were cut down at the end of the summer and will be examined for larval evidence of the beetles under the bark. 

Of the 120 trees girdled, 19 traps were positive for emerald ash borer. Previously, it was thought that the infestation had only spread 1 km, but girdled tree trapping discovered beetles 4 km away from the epicenter. These findings have shown us that the infestation was much larger than previously imagined, allowing us to augment our management plan.  

Biomonitoring for invasive species with “Cerceris fumipennis”
The native solitary digger wasp, Cerceris fumipennis, is peculiar in that it mainly hunts beetles from the jewel beetle family (Buprestidae). Many other closely related wasp species are predators on a wide variety of insects. What makes this particular wasp of special interest is that the beetles it hunts are often serious forest pests that are very difficult to capture. By intercepting wasps as they return to their nests with beetle prey, we can see which beetles are out in a forest without having to catch them ourselves. Continuing from this idea, the wasp can be used to sample for invasive species that are otherwise almost impossible to find in a forest. My task was to characterize the feeding niche of the wasp to facilitate a better understanding of how we can use this wasp-beetle interaction to our advantage. I used 5 large wasp colonies located in 4 counties of NY. At each site, I collected beetles once a week from late June until early August. 

My research shows that the wasp has a well defined prey range (Figure 1). In order to test the range of beetle sizes that were caught, I visited major insect collections around the state (SUNY-ESF, New York State Museum, Museum of Natural History and Cornell University). At each museum, I made and exhaustive search of the records for jewel beetles that had historically been found in the counties I sampled. This ‘baseline’ of historic data served as a record to which I could assess the wasp beetle catches. As Figure 1 shows, typically beetle above and below clear thresholds are not captured by the wasp, although they are known historically to be there. Understanding the limitations of this wasp as a sampling tool is critical for effective use for this and future studies.

I was also interested in trying to relocate wasp colonies to make this sampling technique mobile. I transported wasp larvae to Randolph in an attempt to establish wasp populations where they were not previously found. If successful, these populations could be used to determine the extent of the infestation quicker and more cheaply than the girdling trap tree method described above. This experiment was designed to bring the beetle hunting wasps to areas where there is acute interest in sampling for invasive species. 

For this first trial, wasp pupae were buried in small perforated boxes (referred to as box nests) filled with sandy soil and sunk in flush with the ground at four sites in Randolph. These sites cut a transect across the known emerald ash borer infestation in the area and if successful would confirm the method’s merit. A flaw in the box nest design prevented rain water from draining adequately and high mortality of pupae resulted. However, at one site an active adult wasp was found with beetle prey and there were signs of box nest use by the wasps. Although the methodology needs revisiting, this new technique has shown limited success that can be revisited next year. 

Outreach
Public outreach is a necessary component for research that serves as an interface between scientific researchers and the public that are impacted by their findings. In order to share my research, I gave three presentations during this funded period. On May 20, I was invited to present for a Naturally New York environmental learning seminar. I presented invasive wood boring insects and how my research tied in to that field to 30 individuals. On June 4, I spoke on a webinar series for the Partnerships for Regional Invasive Species Management (PRISM), providing an overview of my work with Cerceris fumipennis for 35 participants. Finally, I hosted a workshop at a field site to train 25 ‘citizen scientists’ how to monitor for invasive beetles using the beetle hunting wasp. In summation, this outreach helps to demystify science and integrate non-scientists into the field.


Discussion of future work 

This work focuses on developing new methods of detecting incipient insect populations in order to implement intelligent and informed management plans. Detection using girdled trap trees and the Cerceris fumipennis wasp has been only recently explored and as such is still in its infancy. Research made possible by the Edna Bailey Sussman Foundation has provided insight and advancement of these new research avenues, shaping the direction of future studies of beetle sampling. 

· The girdled trap trees will have their bark removed this winter for further inspection of beetle damage. When completed, a more complete understanding of beetle spread within the Randolph area will permit workers to target infested trees for removal in the spring to cull the beetle population. 

· Wasp prey range data is being prepared for publication currently and has identified important physiological constraints for using this wasp as a sampling tool. In essence, we now know the limitations of this sampling method and with these caveats in mind can use it to sample this jewel beetle group that was so problematic before. 

· The partial success that mobile wasp colonies enjoyed was overshadowed by several issues that will be remedied this upcoming spring. New trials of box nests will be carried out after these design problems are readdressed and I expect box nests to be important for long term monitoring of beetle populations and as a barometer of control success.

I’d like to thank to thank my advisor, Melissa Fierke, NYS-DEC liaison, Jerry Carlson and the Edna Bailey Sussman Foundation for supporting this project. Research presented here will form an integral part of my Master’s thesis.



Figure 1. Physiological prey range of beetle species collected by the predatory wasp, Cerceris fumipennis, in 2009 and 2010. Blue values are species that have historically been collected in the sampling areas but were not captured by the wasp. Yellow values indicate species that were collected by this wasp. Blue lines represent the 5% and 95% confidence intervals for beetle length.
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