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Summary of Proposed Work


Ninety percent of the U.S. population of the federally protected American hart’s-tongue fern (Asplenium scolopendrium var. americanum; AHTF) survives in just two New York State Parks.  Outside of these parks, AHTF survives in a handful of unprotected sites that are impacted by habitat destruction and invasive plant species, however AHTF populations at some of these unprotected sites have been lost in recent decades.


Invasive plant encroachment is the most likely cause of continuing AHTF losses.  The relationship between AHTF and invasive plant species has yet to be studied and may be crucial to mitigating further losses of fern populations.  Invasive plants have become a problem even in the NYS Parks where AHTF is protected, and major invasive plants such as European swallow-wort (Cynanchum rossicum) have been observed in the fern’s habitat.

My research this past summer set out to address three main objectives; 1. Assess the abundance of European swallow-wort within populations of the American hart’s-tongue fern; 2. Determine the degree of invasive pressure by European swallow-wort on American hart’s-tongue fern habitat; 3. Determine the effect of removing European swallow-wort from American hart’s-tongue habitat on the fern populations.  To accomplish this I partnered with the NYS Office of Parks, Recreation, and Historic Preservation (OPRHP) who gave us full access to the largest U.S. AHTF populations located in Clark Reservation State Park (CRSP, Onondaga County, NY) and Chittenango Falls State Park (CFSP, Madison Counties, NY).  This internship was sponsored by Thomas Hughes, Natural Resources Stewardship Biologist for OPRHP.

Research Narrative


Beginning in May of 2009 I conducted first pass qualitative assessments of the nine AHTF occurrences within CRSP and CFSP to determine suitable study sites.  During this assessment it was found that swallow-wort exhibited varying degrees of presence at each occurrence.  At CFSP swallow-wort was present in only one occurrence and at levels that indicated recent invasion at very low population numbers.  We determined that CFSP sites did not harbor levels of swallow-wort high enough to be included in the study.

All six occurrences of AHTF at CRSP were found to be in proximity to swallow-wort to varying degrees.  Only two occurrences - CRSP-1 and CRSP-4 - had swallow-wort growing directly within the AHTF habitat boundaries.  AHTF habitat at CRSP-2,3,5 and 6 occurrences were not directly invaded by swallow-wort, and in the cases of CRSP-2 and CRSP-3 the proximity to swallow-wort communities was very minimal.  We determined that the swallow-wort removal study would be conducted at the CRSP-1 and CRSP-4 AHTF occurrences.  For all six CRSP occurrences we further decided to conduct GPS mapping of the boundaries of areas of swallow-wort invasion that directly border on AHTF habitats (invasion fronts).  As well, we quantified the density of swallow-wort within each invasion front as the number of stem counts per square meter by randomized quadrat sampling.  GIS maps of these boundaries and densities were provided to OPRHP to assist them in their efforts toward swallow-wort removal.

To quantify the effects of swallow-wort removal on AHTF populations I established study areas within the AHTF habitat of CRSP-1 and CRSP-4 where swallow-wort was removed by hand clearing.  Due to swallow-wort's abundant seed bank and continuous germination rates, this was done repeatedly throughout the season.
Preliminary Results


AHTF habitat in the CRSP-2 and CRSP-3 occurrences was least impacted by swallow-wort, and only a small handful of swallow-wort plants were identified within these habitats and easily removed by hand as they were encountered.  CRSP-2 and CRSP-3 are adjacent AHTF habitats, and we identified one small area of swallow-wort ~50 m2 in area with a density of 68 (±28) stems/m2 that occurred directly between the two AHTF habitats.  Though this invasion front showed no sign of encroachment within the AHTF habitat this season it still represents a potential invasion source and will need to be addressed in future mitigation efforts by OPRHP.  This particular invasion front was also troubling in that there was not another area of swallow-wort invasion that could easily be identified as the seed source for this invasion front, suggesting that swallow-wort seed can disperse over very great distances and establish remote pioneer populations.  This aggressive dispersal ability has been suspected in swallow-wort as part of its aggressive strategy of habitat colonization.

CRSP-5 and CRSP-6 showed some evidence of swallow-wort directly within the AHTF habitat boundaries, though at extremely low densities (<1 stem/m2) that suggest these occurrences are just recently being reached by swallow-wort invasion fronts.  Both of these occurrences are remote and difficult to reach, and neither was directly bordered by a higher density swallow-wort area.  It is likely that swallow-wort that is growing in these occurrences is reaching them through wind dispersal from more distant patches of higher density swallow-wort that occur throughout CRSP.

CRSP-1 is bordered on three sides by swallow-wort invasion fronts at densities of 322.8 (±50.1), 78.9 (±56.9), and 51.3 (±40.5) stems/m2 to the east, south, and north/northeast respectively of the AHTF habitat.  Of the six AHTF occurrences at CRSP, CRSP-1 is most directly impacted by swallow-wort.  Overlaying our new boundary map with older GIS maps of CRSP-1 indicated the AHTF habitat has been displaced from almost 50% of its former extent, potentially by the encroachment of swallow-wort which is now present directly in that older habitat area at moderately high density (north/northeast swallow-wort invasion front).  A portion of the swallow-wort in the north/northeast invasion front was removed to assess the potential for AHTF to reestablish in the absence of swallow-wort.

CRSP-4 is bordered to the north and south by swallow-wort invasion fronts of 11.2 (±19.1) and 31.5 (±37.1) stems/m2 respectively.  These areas show a high degree of variability in swallow-wort density resulting from competition with other invasive species such as European buckthorn (Rhamnus cathartica) and Asian honeysuckle (Lonicera spp.) which do not occur directly within the AHTF habitat.  A narrow portion of the south invasion front extended directly through the middle of the AHTF habitat, and this was the area in which we removed swallow-wort to assess the potential for AHTF to reestablish in the absence of swallow-wort.
Future Research Directions


During the field season in the summer of 2010 we will return to these sites and continue to remove swallow-wort from the two study areas in CRSP-1 and CRSP-4 that were established to evaluate AHTF's potential for reestablishment.  During the second season we will conduct censuses of these areas to identify any newly emergent AHTF.  Swallow-wort's presence may also have effects on the dispersal of AHTF between habitats.  Genetic studies will be conducted in early 2010 to investigate the connectivity between AHTF habitats.  If these studies suggest a high degree of dispersal between the different AHTF habitats we would then construct new studies to assess the effects that swallow-wort may have on these dynamics.  Studies involving other invasives such as Asian honeysuckle and European buckthorn are being developed for other AHTF habitats outside of the NY State Parks that are more heavily impacted by those species.

The results from our summer 2009 research will be the primary guidance for efforts next year by OPRHP to mitigate the impacts of swallow-wort within Clark Reservation and Chittenango Falls State Parks, both of which are essential to the health of this threatened rare plant.  I thank the Edna Bailey Sussman Foundation for providing me with the resources to conduct these important conservation studies.

