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Summary of proposed work

My research focused on the plant communities of isolated, seasonal wetlands (hereafter “vernal pools”) on the southern tier of New York.  Vernal pools are best known for their role in providing reproductive habitat for amphibians of special concern, including several vernal pool obligate species that depend on these wetlands to complete their life cycles. However, they also contribute to botanical diversity at a landscape scale by supporting unique flood-tolerant plant communities in the midst of otherwise well-drained ecosystems.  In addition to these biological functions, vernal pools also serve hydrologic functions such as replenishing groundwater and storing surface water.  

Despite these important roles, vernal pools are often targeted for removal from farmland and developed areas, and threats are escalating as urbanization increases.  In an effort to mitigate pool losses, the Upper Susquehanna Coalition (USC), a network of 19 soil and water conservation districts in the upper Susquehanna River watershed, has constructed over 300 vernal pools on the Southern tier of New York.  Prior to this study, the vegetation of these pools had not been quantitatively assessed.  The objectives of my research were 1) to characterize the vascular plant species diversity and vegetative cover of 60 created vernal pools on New York’s southern tier, 2) to compare the plant community characteristics of created pools to those of natural pools, and 3) to elucidate the relative influence of various environmental factors on vernal pool plant communities.  These data would then be available to inform the design of additional vernal pools to best facilitate the establishment of natural vernal pool vegetation.  

Narrative of research

Phase 1:  Exploratory field work and reconnaissance 


On May 15th I began site reconnaissance to locate created vernal pools and qualitatively note variation among them.  Over the next three weeks, I visited over 100 pools in Schuyler County and Chemung County, NY, and spoke with property owners about their personal observations regarding the pools on their lands.  I found that the created pools ranged widely in size, shape, depth, canopy cover, ground cover, and species composition.   Anecdotal information from property owners suggested that the pools also varied in water permanence and utilization by amphibians.  Data provided by the USC indicated that created pool ages ranged from approximately one to six years old.  Natural pools were of unknown age and origin, and appeared to differ significantly from many created pools in terms of species composition, vegetative cover, basin depth, and shape. 

Phase 2: Methods testing, water chemistry sampling, and initiation of leaf litter study

Based on observations from the exploratory phase, I selected 60 created pools for inclusion in the study.  These pools, which were located on seven geographically separate sites, represented the broad spectrum of physical and botanical variation exhibited by USC-created pools.  In the second week of June, I began sampling vegetation at 40 of the selected pools to test the effectiveness and efficiency of my sampling design, to refine my methods, and to begin to characterize pool vegetation in a more quantitative manner.  However, because it was still early in the growing season, much of the vegetation, including both forbs and graminoids, was too immature to be identified beyond genus.   I collected and pressed specimens of many of these immature plants to aid in later identification of more mature individuals.  During this time period, I also measured water pH, specific conductance, and temperature. 

On June 17th, I initiated a side study on the effect of leaf litter on seed germination.  At 9 created pools not included in the larger sample, I removed leaf litter from one quarter of the pool, transferred it into the diagonal quarter, left the remaining two quarters as controls, and monitored seedling emergence for 1.5 months.  This experiment was designed to test the hypothesis that leaf litter was the primary factor limiting seed germination.  

Phase 3: Sampling of vernal pool vegetation, adjacent plant communities, and light availability

On July 13th I began collecting the vegetation data to be used in my final analyses.  My sampling design included sample plots at pool margins and interiors (recorded separately to preserve any spatial variation) to characterize pool vegetation, as well as exterior plots to characterize the adjacent understory plant community.  In each plot, I identified species present and estimated each species’ percent cover.  These data were collected to calculate species diversity, species composition, and total cover.  Over the course of the next month, I sampled pool and adjacent understory vegetation of all 60 created and seven natural pools, and completed water chemistry sampling.  As I sampled vegetation, I also measured basin length and average width to estimate total surface area at maximum capacity. 

From August 10th to August 24th, I sampled tree communities within 10 m of pool margins by counting individuals, identifying them to species, and measuring diameter at breast height.  These data were collected to determine density and species composition of stands surrounding the vernal pools.  During this time period, I also quantified the percent of full sunlight reaching each pool at mid-day.  Finally, during my last week of fieldwork, I estimated the surface area of standing water remaining at each pool, recorded final qualitative observations, and took end-of-summer photographs.   

Preliminary results and discussion


No seed germination was observed in the control or experimental plots of the leaf litter removal study, suggesting that perhaps leaf litter is not the primary factor limiting germination.  However, further experimental manipulation in a more controlled setting is required to confirm or refute this conclusion.  Among the 60 created pools included in the vegetation study, light availability appeared to be one of the major drivers of species composition and diversity.  However, age and area also seemed to explain some of the variability in pool plant communities, and preliminary analyses suggested that several environmental variables might be correlated.  Pending multivariate statistical analyses will help identify the most influential factors on vernal pool plant communities, and will reveal any interaction among those factors.  Many created pools did contain wetland plant species, and at least 30 species associated with (but certainly not exclusive to) natural vernal pools were observed in created pools.  Some of these species were present at pools as young as 2 years old.  

Created and natural pools differed physically in several respects.  Light availability was less variable among natural pools than created pools, and natural pools experienced more significant draw down (drying) on average than created pools.   Interestingly, although natural and created pools did appear to differ in terms of species composition and diversity, species richness (total number of species) was not significantly different when natural pools were compared to all created pools or to created pools with less than 50% full sun.  However, when natural pools were compared to created pools with greater than 50% full sun, species richness differed significantly. This difference is probably due primarily to the light limitation in natural pools, but it could also be exaggerated by the relatively young age of the created pools included in this study.  Since they are still in the early stages of succession following the disturbance of pool creation, it is logical that created pools, particularly those in full sun, would have large numbers of early-successional species at their margins.  As these communities develop over time, it is possible that they will eventually have fewer species overall, and a lower proportion of disturbance-adapted species.  Pending statistical analyses will quantify the relationship between created and natural pool species composition and diversity.  

Future research

I anticipate a second field season in which I plan to repeat this season’s methods on a smaller sample of more homogeneous pools whose light conditions are similar to those of natural pools.  In addition to the environmental variables measured this season, I will also measure soil texture, percent organic matter, and soil compaction, and investigate their role, if any, on vernal pool plant communities.  In addition, I plan to repeat my methods on ten created vernal pools that are approximately 35 to 45 years old.  These pools were constructed at Connecticut Hill Wildlife Management Area in Tompkins County, NY, shortly after the forest was clearcut.  Studying older pools may help answer the question of whether created vernal pools will become similar to natural pools over the course of decades.  Finally, I am currently conducting an ongoing seed bank study for 15 of the 60 created pools to estimate the densities and identities of seeds present in each pool’s seed bank.  The results of this seed bank study will help determine whether low-light pools, which often exhibited little plant growth, lacked significant cover due to insufficient light levels, or due to a paucity of seeds in the soil.  

