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Presentation Abstracts
 
	Henry W. Art, Ph.D
Robert F. Rosenburg Professor of Biology & Environmental Studies, Williams College

	Keynote Address -
[bookmark: _Toc383691589]Exploring the Interface: Earth, Air, Water, and Life on Fire Island

[bookmark: _GoBack]The eminent ecologist G. E. Hutchinson observed that the biosphere is so special because it contains interfaces between the liquid, the solid, and the gaseous states of matter.  The interfaces among the ocean, the barrier island with its freshwater resources, and the atmospheric systems that create its weather and climate have indeed made Fire Island a very special place.  For over a half of a century, scientific and resource management studies on Fire Island have explored the living, evolving, dynamic landscape in which geologic, biologic, and meteorologic forces interact to both shape and be shaped by human activity.  A challenge that faces everyone interfacing with this vibrant landscape is the harmonious integration of human uses of Fire Island and the omnipresent and dynamic Forces of Nature. 







	Nancy E. Karraker, Ph.D
Department of Natural Resources Science, University of Rhode Island


	[bookmark: _Toc383691590]Population Ecology and Conservation of the Eastern Box Turtle Population at the William Floyd Estate

Eastern box turtles (Terrepene carolina carolina) are broadly distributed in North America, but populations are increasingly being impacted by habitat degradation, land development, collection, chemical contaminants, and road mortality. While several long-term studies have been conducted on this species, few span the time scale of the study at the William Floyd Estate. A relatively large population of box turtles occurs there and has been the subject of research for 100 years. John Treadwell Nichols, former Director of the American Museum of Natural History, conducted a mark-recapture study from 1915 to 1958 and marked over 1500 individual turtles. National Park Service employee Richard Stavdal marked over 700 turtles from 1980 to 2006. In 2010, my students and I began conducting annual, intensive 7-day surveys of the population and began entry of all data collected since 1915. Since 2010, we have captured and marked an average of 130 turtles each year, and an average of 46% were captured and marked previously (recaptures). Each year sex ratios have been skewed toward more males than females. In June 2014, we will conduct the fifth consecutive survey in the current study. Using these data, we will examine relationships between land use change around the William Floyd Estate and particular aspects of the turtle population, such as sex ratio, individual body size, and population size. We will initiate a new radio-telemetry project in fall 2014 to determine the environmental factors that trigger hibernation in fall and emergence in spring so that we can provide more accurate guidance for mowing and other maintenance activities. We also will be conducting a herpetological inventory of the William Floyd Estate and Fire Island National Seashore in 2014.


	Patricia Rafferty1
Coastal Ecologist, National Park Service

Co-Author:
Kaetlyn Kerr2
Jordan Raphael2
Lindsay Ries2
Charles T. Roman, Ph.D3
	[bookmark: _Toc383691591]Understanding and Evaluating Barrier Island and Estuarine Response to the Wilderness Breach 

1National Park Service, Northeast Region, Patchogue, NY 
2National Park Service, Fire Island National Seashore, Patchogue, NY
3National Park Service, Northeast Region, Narragansett, RI 

On October 29, 2012, Superstorm Sandy made landfall in New Jersey as a post-tropical cyclone with hurricane force winds and created two breaches within the boundaries of Fire Island National Seashore.  In accordance with a 1997 multi-agency Breach Contingency Plan, one breach was closed immediately and monitoring was initiated to evaluate the Otis Pike Fire Island High Dune Wilderness Area (Wilderness) breach. Breaching is a natural process that is integral to the long-term sustainability of the barrier system.  Breaching builds up the width of the barrier system, facilitates landward migration of the barrier under rising sea level, and contributes to the development of diverse habitats such as salt marsh and inter-tidal flats.  In addition, breaching can increase estuarine circulation and sediment input to the estuary.  However, because barrier islands also provide storm damage reduction benefits for mainland development, breaks in the barrier may leave mainland communities at greater risk for future storm damage.  Thus, post-Sandy research and monitoring has been conducted to understand the dynamics of the Wilderness breach and to evaluate impacts of the breach on barrier island 
(abstract continued)

geomorphology and estuarine hydrology and ecology.  Results of this research and monitoring will inform management of the current breach as well as advance our understanding of barrier island and estuarine responses to breaching. The National Park Service has collected breach shoreline data to document breach position and size and to evaluate breach growth, migration, and changes in position and dimensions.  Shortly after the storm (November 4, 2012) breach width along the ocean was 42 m and 84 m along the bay. By February 16, 2014, breach width had increased to 548 m and 352 m along the ocean and bay shores, respectively.  Major changes in the shoreline position coincide with storm events.  Following a series of winter storms from November 2012 to April 2013, the position of the breach was relatively stable from June to December 2013.  


	Charles Flagg, Ph.D1
Stony Brook University

Co-Author:
Roger Flood, Ph.D1

	[bookmark: _Toc383691592]The Opening of the Breach in Fire Island and its Impact on Great South Bay

1Stony Brook University, School of Marine and Atmospheric Sciences

On October 29th, 2012 Superstorm Sandy wreaked havoc on the coastal regions of the Middle Atlantic Bight and created three breaches in the coastal barrier of Fire Island.  The largest breach occurred in the wilderness area of the Fire Island National Seashore and there was a clear need to assess the risk that the breach presented to the local communities.  Because we had maintained an oceanographic observatory within Great South Bay for the past eight years, we have been able to monitor and document the impact that the barrier island breach has had on bay water levels and water quality to an extent never before possible.  This talk presents an overview of the development of the breach and the changes in its morphology together with the resultant changes in Great South Bay based upon data collected before, during and after Sandy.  The data show that the net effect of the new opening to the ocean has been an increase in Bay salinity and an associated increase in water quality, no significant change in the tidal dynamics and no increased risk from storm surges.





1
	Cheryl J. Hapke, Ph.D1
U.S. Geological Survey 

Co-Authors:
Owen Brenner1
Rachel Hehre1
William C. Schwab, Ph.D2

	[bookmark: _Toc383691593]Controls on Barrier Island Response and Recovery to Hurricane Sandy

1U.S. Geological Survey, St. Petersburg, FL  (chapke@usgs.gov; obrenner@usgs.gov)
2U.S. Geological Survey, Woods Hole, MA  (bschwab@usgs.gov)

Hurricane Sandy was the largest storm on historical record in the Atlantic basin. At the height of the storm, storm-tide levels on the beach reached 4.1 m. Field surveys of the beach and dunes collected just prior to and after landfall were used to quantify morphologic change in several focus areas.  Pre-storm (May 2012) and post-storm (November 2012) lidar and aerial photography are used to quantify morphologic change along the length of the island including shoreline and beach change, and volumetric change to the beach and dunes. The extent and thicknesses of washover deposits were also mapped in the field and measurements were used to determine washover volume, distribution and characteristics.  Field surveys have been conducted every several months since Hurricane Sandy to document the recovery of the system. 

During Sandy, the beaches and dunes on Fire Island were severely eroded.  The beaches and dunes lost over 50% of their pre-storm volume. Comparisons of the volume of material lost from the beaches and dunes with the volume deposited in the interior and bayside of the barrier indicate that ~15% of the lost volume was deposited as overwash. The remainder was moved downcoast or offshore. Shoreline change was highly variable but had on average a progradational trend of 11.4 m, likely due to the deposition of material from the upper beach and dunes onto the lower portion of the beach. Although the entire island experienced extreme erosion in the form of volume loss, beach deflation and dune leveling, the central portion of Fire Island experienced the least impact.  Volumetric loss of the beach and dune, and overwash extent and volume, were lowest in the central segment of the island. Monitoring of the beach indicates that over the course of the winter following Sandy, the beach continued to erode to historic low elevations. However, once the winter storms subsided, the beach began to recover rapidly. By September of 2013, approximately one year after Sandy, the beach berm elevation had increased substantially.

The variation in the response of the island during Sandy parallels the evolutionary history (decadal to millennial scale behavior) of the coastal system, which is largely controlled by the antecedent geology.  Time series of shoreline change over a period ranging from decades to a century indicate that the central segment of the island is relatively stable, the eastern portion is experiencing landward retreat and the western portion is variable but generally stable. The processes driving the differential response on Fire Island are influenced by the geology/morphology of the inner shelf, which is shallowest offshore of central Fire Island and deepens to the east. Sand ridges dominate the shelf offshore of the western segment of the island and influence the distribution of wave energy reaching the coast. 

The USGS plans to continue studying the coastal and marine geology of Fire Island.  Efforts are underway to collect high resolution geophysical data of the nearshore and inner continental shelf, to continue to monitor the recovery of the beaches and dunes and collect oceanographic data to measure and model sediment 
(abstract continued)

transport processes. In addition an effort is underway to develop hydrodynamic and morphodynamic models of the breach to understand why the breach occurred and what conditions would need to be to result in its natural closure. 


	Christopher J. Gobler, Ph.D1 
Stony Brook University

Co-Authors:
Ryan B. Wallace1
Florian Koch, Ph.D1
Jackie Collier, Ph.D1 
Darcy Lonsdale, Ph.D1
	[bookmark: _Toc383691594]Assessing the Response of the Great South Bay Water Quality and Plankton Community to Hurricane Sandy

1Stony Brook University, School of Marine and Atmospheric Sciences

The south shore of Long Island is lined by barrier islands that have been breached by ocean waters dozens of times during the past 300 years.  On October 29, 2012, Hurricane Sandy created a new ocean inlet in eastern Great South Bay (GSB) that has persisted and has altered circulation and salinity in GSB.  The effects of the inlet on resident plankton communities are, however, currently unknown.  Starting in December of 2012, we have sampled Great South Bay weekly-to-monthly to provide a detailed description of the changes in GSB and Moriches Bay water quality plankton communities caused by the new inlet and the spatial and temporal extent of those changes.  We have employed a new horizontal mapping approach to rapidly assess the condition of GSB and Moriches Bay with regard to multiple key parameters (temperature, salinity, dissolved oxygen, pH, and multiple phytoplankton pigments).  We have further utilized methods we have used over the past three decades to monitor phytoplankton, zooplankton, and ichthyoplankton communities in GSB, facilitating comparisons to prior data sets.  Following the creation of New Inlet, the nitrogen concentrations in eastern Great South Bay (GSB) were significantly lower than before New Inlet but were not statistically different from the ocean.  While eastern Great South Bay had previously had some of the lowest salinity levels on the south shore of Long Island, these conditions have changed significantly with the creation of the New Inlet.  While the overall salinity patterns for much of Great South Bay are similar, the absolute salinity levels are 3 to 6 units higher in the eastern half of the Bay.  Further, it appears New Inlet is exchanging strongly to the east and thus has increased the salinity of both Narrow Bay and eastern Moriches Bay to coastal ocean salinity.  Regarding water clarity, during January through July of 2013 the secchi disc depth (a proxy for water clarity) increased by 35% in eastern Great South Bay.  Increased ocean flushing and lowered levels of nitrogen caused by New Inlet seem to have also combined to yield lower levels of phytoplankton in the eastern half of Great South Bay.  Despite this finding, an intense brown tide occurred across most of Great South Bay during the summer and again in the fall of 2013.  The brown tide began to develop during June and intensified this July to nearly 1,000,000 cells per milliliter in western and central Great South Bay.  In October, a similar pattern emerged.  The only regions across Long Island’s South Shore Estuary system that were spared were the ocean inlets, including the New Inlet in Great South Bay which is strongly flushing Bellport Bay and has kept brown tide densities below 20,000 cells per milliliter.  Collectively, these findings highlight the manner in which the New Inlet has altered the water quality and phytoplankton communities in Great South Bay.


	Bradley Peterson, Ph.D
School of Marine and Atmospheric Sciences, Stony Brook University

	[bookmark: _Toc383691595]Assessing the Impact of Hurricane Sandy on Water Quality, Seagrass Resources and Nekton Utilization of Seagrass Habitats 

The objectives of this presentation are to: (1) compare the 2006, 2008, 2009 and 2011 spatial and continuous water quality monitoring data for Fire Island National Seashore to that collected in 2013, (2)  contrast the seagrass condition monitoring data collected at three permanent transects along a depth gradient in proximity of the breach from 2007-2012 to that of 2013 and (3) quantify the changes between the rapid seagrass spatial assessments conducted across the entire boundary of Fire Island National Seashore in 2007 and 2009 with that conducted in 2013.  Trend analysis for the water quality metrics from the spatial surveys, the high resolution seagrass monitoring site and for the rapid seagrass spatial survey for all years segregated in a pre-post Hurricane Sandy comparison will be presented along with a discussion on the impact of Hurricane Sandy and the subsequent breach on water quality and seagrass resources.

	Patricia Rafferty1
Coastal Ecologist, National Park Service

Co-Authors:
Karl F. Nordstrom, Ph.D2
Nancy L. Jackson, Ph.D3
Kaetlyn Kerr 4


	[bookmark: _Toc383691596]Restoration of Sediment Transport Processes at Sailors Haven: Evaluation of 2011 Demonstration Project and Plans for Beneficial Use

1National Park Service, Northeast Region, Patchogue, NY
2Institute of Marine and Coastal Sciences, Rutgers University, NJ
3Department of Chemistry and Environmental Science, New Jersey Institute of Technology, NJ
4National Park Service, Fire Island National Seashore, Patchogue, NY

A feeder beach was constructed at Fire Island National Seashore to restore bayside sediment transport processes, to conserve sediment within Great South Bay, and to conserve the Sunken Forest, a globally rare maritime holly forest and fundamental park resource. The feeder beach was constructed in November 2011 using sediment from periodic maintenance dredging of the adjacent marina.  The effectiveness of this method to restore bayside sediment transport processes was evaluated by a study of beach processes and shoreline changes to determine the rates and pathways of sediment transport.  In addition, ecological effects were assessed by pre- and post-construction monitoring of nekton and benthic invertebrates. The feeder beach provided interim protection to the upland where it was placed. Sediment loss from the feeder beach was rapid, but expected, and the movement of sediment alongshore created wider beaches to protect eroding marshes and uplands in other locations. In addition, construction of the feeder beach did not impact nekton or benthic species compositions or abundance.  Fire Island National Seashore is completing compliance and planning for maintenance dredging at Sailors Haven in 2014. Dredge sediment will be used to nourish the 2011 feeder beach as well as construction of a feeder beach on the east side of marina. The park is also exploring opportunities to implement this approach for beneficial re-use of sediments as a management tool for restoration of sediment transport processes at other locations within FIIS.






	Kimberly Durham1,2
Stranding Program Coordinator, Riverhead Foundation

Co-authors:
Robert A. DiGiovanni Jr.1
Allison DePerte1
Daniella Ferina1

	[bookmark: _Toc383691597]Marine Mammal and Sea Turtle Strandings on Fire Island National Seashore for 2013 and Overview of Bottlenose Dolphin Unusual Mortality Event

1Riverhead Foundation for Marine Research and Preservation, Riverhead, NY 2(Kdurham@riverheadfoundation.org)

The Riverhead Foundation for Marine Research and Preservation (RFMRP) is authorized to operate the marine mammal and sea turtle rescue program in New York State.  During the 2013 calendar year the RFMRP rescue program responded to and recovered 241 marine mammals and sea turtles.  Marine mammal and sea turtle strandings from Fire Island National Seashore represented 10% (n=24) of all recoveries.  The 24 stranding events were comprised of 15 cetaceans (dolphin, porpoise and whale), six pinnipeds (seals) and three sea turtles.  Of the 15 cetacean strandings, bottlenose dolphins (Tursiops truncatus) were the most frequently documented with a total of 7 strandings.  Short beaked common dolphins (Delphinus delphis) were the second most frequently encountered species with four strandings recovered.  The remaining species included a striped dolphin (Stenella coeruleoalba), harbor porpoise (Phocoena phocoena), minke whale (Balaenoptera acutorostrata) and one unidentifiable cetacean species.  Pinnipeds recoveries comprised six and were represented by three species; gray seal (Halichoerus grypus), harbor seal (Phoca vitulina) and harp seal (Phagophilus groenlandicus).  Three sea turtles strandings representing three species; leatherback (Dermochelys coriacea), loggerhead (Caretta caretta) and Atlantic green sea turtle (Chelonia mydas) were documented.

During July of 2013 an Unusual Mortality Event (UME) was declared for bottlenose dolphins (Tursiops truncatus) spanning the coasts of New York, New Jersey, Delaware, Maryland, Virginia, North Carolina and later expanding to the southeast region, South Carolina, Georgia and Florida(through Brevard County).  The tentative cause of the UME is being attributed to cetacean morbillivirus (CMV)  Strandings of bottlenose dolphins within the designated area are over 10 times the historical average for the time period (July 1 – November 17).  The RFMRP reported a total of 35 bottlenose dolphins with five confirmed positive cases of cetacean morbillivirus (CMV).  The UME investigation is still ongoing to follow the migration of bottlenose dolphin populations down and up the coast and is expected to remain active into the summer months. 


	James Fraser, Ph.D1

Co-authors:
Audrey Derose-Wilson1
	[bookmark: _Toc383691598]Response of Piping Plovers to Habitats Created by Hurricane Sandy and Local Management, Preliminary Results

1Department of Fish and Wildlife Conservation, Virginia Tech

Piping plovers are small shorebirds that live in flat, unvegetated barrier island beaches. They are limited by the amount of suitable habitat that is available, and they are listed as threatened under the U.S. Endangered Species Act.  In the past, when powerful storms have removed vegetation and flattened barrier islands, plover populations increased rapidly.  We now have completed one year of monitoring piping plover population in habitats created by Hurricane Sandy.  We will present preliminary results from the first year of work.



	Lindsay Ries
Wildlife Biologist, National Park Service, Fire Island National Seashore

	[bookmark: _Toc383691599]Human Influence on the Behavioral Ecology of White-tailed Deer on Fire Island

Biologists at Fire Island National Seashore have been collecting behavioral data of white-tailed deer (Odocoileus virginianus) in conjunction with distance sampling data (to estimate population) since 2008. Annual surveys are conducted in several Fire Island community areas and on Seashore lands, such as Sailors Haven. One of the goals in collecting behavioral data is to estimate the extent and percentage of unintentional and intentional feeding, as well as food conditioning behaviors amongst deer on Fire Island. Two different kinds of deer behavior are recorded: (1) initial behaviors; and (2) habituation/reactive behaviors. Habituation/reactive behaviors are recorded for how deer within each detection respond to the observer’s presence; if they run away, walk away, continue their initial behavior (unaffected) or approach. It's assumed that a deer approaching an observer is seeking a reward, which is typically food. In addition, if a deer is foraging observer’s record whether they are eating native plants, non-native plants (such as ornamentals), garbage from an overturned trash can or being directly fed by a person. This analysis was based on over 2,000 observations from 2008-2013.  Results show that a significantly higher proportion of deer approached observers within Fire Island communities than in Non-community areas – 13% and 4%, respectively. In addition, 2% were observed feeding from an overturned trashcan and < 1% were being directly fed by a person in Fire Island communities. Monitoring individual deer behaviors in this standardized way gives managers an understanding of the number and extent of food conditioned animals and the areas in which they occur. It’s important for Fire Island National Seashore managers to support and work collaboratively with adjacent landowners to develop strategies to address the human component of this issue, for the safety of people and wildlife. 


	Jordan Raphael
Biologist, National Park Service, Fire Island National Seashore
	[bookmark: _Toc383691600]White-tailed Deer, Erosion, and Hurricane Impacts to the Sunken Forest and Other Maritime Forests of Fire Island

The Sunken Forest, located on Fire Island National Seashore, is a critically imperiled habitat and is one of only two known old-growth maritime holly forests in the world.  Analysis of a dataset that dates back to nearly half a century has identified the major drivers that have influenced changes within the forest.  These major drivers include; herbivory, erosion/sea level rise, storms, and canopy-gap dynamics.  Past research shows that the canopy of the Sunken Forest is still analogues of what is was when the park was established in 1964, but over the last 35 years the white-tailed deer (Odocoileus virginianus) population has irrupted and vegetation recruitment within the forest’s understory has become limited.  The bayside of Fire Island has also been eroding since the 1960’s and the forest is shrinking as a result.  This erosion is causing mortality of trees/understory vegetation, limiting seedling recruitment, and shifting vegetation toward the bayside and low elevated areas within the interior of the forest. 

To understand more about other maritime forests on Fire Island, new vegetation plots were deployed (2012) in the western section of Blue Point and Talisman. The understory in both of these forests share similar trends to the Sunken Forest and appear to have experienced comparable pressures from deer browsing.  Similar to 
(abstract continued)

the Sunken Forest, Prunus serotina (black cherry) dominates the sapling and seedling layers.

Data collected in 2011-2012 in the Sunken Forest, Blue Point, and Talisman was used as a baseline to analyze the impacts that occurred in the overstory and understory from Hurricane Sandy.  While these three forests did experience windblown mortality in the canopy, data indicates it was not significant. The understory (sapling/shrub and ground layers) was not significantly changed as a result of Hurricane Sandy, but there were slight increases in some deer resistant plants (i.e. P. serotina) which could have been a response to the slight increase in sunlight created by new canopy gaps, thinning, and openings.  


	Norbert P. Psuty, Ph.D1
Professor Emeritus, Rutgers University

Co-Authors:
William J. Schmelz1
Andrea J. Spahn1

	[bookmark: _Toc383691601]Landform Evolution as the Conceptual Basis for the Geomorphological Map of Fire Island 

1Cooperative Research Programs, Institute of Marine and Coastal Sciences, Rutgers University, Sandy Hook, NJ

The Inventory and Monitoring Program in the National Park Service is providing the impetus to create Geomorphological Maps for the coastal parks. The scholarly tradition of geomorphological mapping is based on the tenets of: 1. Metrics; 2. Formational Processes; and 3. Sequential Formation. That trio of attributes forms the basis for describing and mapping the feature classes identified on Fire Island.  Aerial photography from 2011 and filtered LiDAR data sets from 2011 are the primary sources of topographical information that are interpreted to generate the classes of geomorphological features on the island. Although the general topography is largely composed of a combination of active and stabilized dune systems, there is an opportunity to generate dune classes based on metrics, dimension and duration of the processes, and stages in the coastal evolution. That assemblage of variables is the foundation of the geomorphological legend for these maps. And, even though the central theme is largely focused on the natural processes, human interaction and modification of the surface features are additional elements in the classification of the surface form.






	Patricia Rafferty1
Coastal Ecologist, National Park Service

Co-Authors:
Mary-Jane James, Ph.D2
	[bookmark: _Toc383691602]Assessment of Spawning Horseshoe Crabs in Mid-Atlantic National Parks

1National Park Service, Northeast Region, Patchogue, NY
2University of Rhode Island, Graduate School of Oceanography, Narragansett, RI

The American horseshoe crab (Limulus polyphemus) is an important component of the marine ecosystem and a valuable socio-economic species. Crabs are harvested commercially for bait and by the biomedical industry that produces a critical pharmaceutical product from their blood. Coastal National Parks Service (NPS) units in New York and New Jersey have actively spawning horseshoe crabs; however, little is known about population dynamics in terms of spawning densities, spawning sex ratios, or egg densities.  Information on these basic population parameters is essential for the conservation and management of this species. Volunteers have conducted spawning surveys at Fire Island National Seashore (FIIS) from 2011 to 2013 and surveys were also conducted at Sagamore Hill National Historic Site (SAHI) in 2012 and Gateway National Recreation Area (GATE) in 2012 and 2013.  Surveys targeted known spawning beaches and recorded the number and sex of spawning horseshoe crabs. An index of spawning activity (ISA) – the number of females per 1m2  – was estimated for each survey beach. In 2012 the ISA was highest in FIIS, but still much lower than the ISAs observed in Delaware Bay, an area which has the largest known spawning population of L. polyphemus.  In addition, horseshoe crabs were tagged as part of the US Fish and Wildlife Service (USFWS) Cooperative tagging program. From 2011 to 2013, volunteers and park staff tagged more than 4000 horseshoe crabs in these 3 parks.  Tagging data is used to evaluate distribution, movement, longevity and mortality of horseshoe crabs.  Through this program, volunteer citizen scientists are expanding park monitoring capacity and contributing to the conservation and management of this species.




Poster Abstracts

	Kaetlyn Kerr
Biological Technician, National Park Service, Fire Island National Seashore

	[bookmark: _Toc383691603]15 Years of Mosquito Monitoring for West Nile Virus at Fire Island 

Fire Island National Seashore (FIIS) began a mosquito surveillance program in response to emerging mosquito-borne diseases in 1998. In 1999, West Nile Virus (WNV) was discovered in Queens, New York and FIIS quickly expanded its new mosquito monitoring program to trap and test mosquitoes for WNV. Over the past 15 years, FIIS has been successful in identifying times of year and locations WNV has been found and are likely to occur in the future. Collaboration with county, state and federal organizations and the local Fire Island communities has been integral in maintaining a successful mosquito monitoring program at FIIS. This program continues to evolve in order to protect human health and park resources found on Fire Island.


	James Lynch1
Charles Roman, Ph.D2
	[bookmark: _Toc383691604]A Decade of Monitoring the Response of Salt Marsh Elevation to Sea-Level Rise at Fire Island

1National Park Service, Northeast Coastal & Barrier Network, 4598 MacArthur Blvd. NW. Washington, DC 20007
2National Park Service, North Atlantic Coast Cooperative Ecosystem Studies Unit, University of Rhode Island Bay Campus, 215 South Ferry Rd. Narragansett, RI  02882

The National Park Service has been monitoring wetland elevation change using the Surface Elevation Table (SET) method at three Fire Island National Seashore salt marshes for the past 11 years. Marshes must maintain their elevation relative to the rise in sea-level or they may convert to a sparsely vegetated marsh, an unvegetated tidal flat or open water.  Three salt marsh sites are being monitored, each at a varying distance from Moriches Inlet (Watch Hill = 20km, Hospital Point = 12km, and Great Gun = 2.5km). Over the 11 year monitoring period, elevation change trends at the Watch Hill and Hospital Point sites were 3.6 and 3.9 mm/yr, respectively. Elevation trends at Great Gun showed no change (0 mm/yr), due primarily to two of the three site replicates losing elevation as a newly developing tidal creek is migrating into the SET area.  As expected, the duration of tidal flooding was greatest at the Great Gun marsh (flooded on average for 33% of a 12 hr tidal cycle), thus wetter conditions than at Watch Hill or Hospital Point (flooded 15%).

Long term rates of sea level rise in this area are 4.0 mm/year (trend based on an 80 yr water level record from Sandy Hook, NJ; NOAA). The Watch Hill and Hospital Point monitoring sites appear to be keeping pace with this long-term sea-level trend. It is noted that the short-term rate of sea-level rise, calculated over the 11 year period of the SET monitoring, is greater than the long term record; nearly 10 mm/year vs. 4 mm/yr. Salt marshes can tolerate short-term fluctuations in sea-level, but if these higher rates continue for the long-term, the sustainability of the marshes could be impacted. 





	Michael Bradley1
Andrew Neil1
Charles Labash, Ph.D1
Pete August, Ph.D1
Nigel Shaw2
Tim Smith3

	[bookmark: _Toc383691605]Using High Accuracy Geodesy to Assess Risk from Sea Level Rise and Storm Surge at Fire Island National Seashore, NY 

1Environmental Data Center, Department of Natural Resources Science, University of Rhode Island, Kingston, RI 
2GIS Coordination Office Northeastern United States, National Park Service, Boston, MA 
3National GPS Programs, National Park Service, Denver, CO 

Coastal parks are at risk from climate change impacts of sea level rise and surge caused by large storms. The best estimates of how much sea level will rise, where inundation will be most severe, and the expected frequency and intensity of large storms are changing rapidly as climate scientists and coastal geomorphologists study the dynamics of coastal systems and refine their models. We assessed inundation risk at specific park locations -- sentinel sites – at Fire Island. Sentinel sites may be infrastructure such as roads and structures, or locations of special interest such as important cultural or natural resources. Elevations at sentinel sites were obtained using survey-grade GPS to within 2-4 cm accuracy. In order to survey sentinel sites, a backbone of high-accuracy geodetic control network was established. We modeled the inundation risk using two types of commonly used models and methods published by NOAA. For each site we modeled two-dimensional ‘bathtub’ inundations of sea level rise scenarios and storm surge inundations from the Sea, Lake, and Overland Surges from Hurricanes (SLOSH). This poster will present the results of these inundation models and discuss the uncertainty involved with the outputs. 


	Jordan Raphael
Biologist, National Park Service, Fire Island National Seashore
	[bookmark: _Toc383691606]Early Detection Rapid Response to Carex kobomugi (Asiatic sand sedge) on Fire Island

On August 13th 2013, a 240 m2 patch of Carex kobomugi (Asiatic sand sedge) was discovered just west of the community of Water Island on Fire Island National Seashore (FIIS). This species has never been found on Fire Island, we theorize that the patch of Carex kobomugi came to Fire Island as a result of Hurricane Sandy. This sedge is not native to the United States and due to its invasive characteristics natural resource management staff decided to take immediate action.  On August 26th 2013, the patch of Carex kobomugi was removed using an excavator.  Sand sifting tables were used to separate the vegetation and leave the sand behind. Post-monitoring of the controlled site showed that the species was already starting to grow back.  On September 25th 2013, one month after the excavation, 25 individual shoots were identified in the location of the original patch. Upon discovery, each plant was pulled immediately.  Then on October 22nd 2013, 85 individuals were discovered in the same location. The original patch of Carex kobomugi will continue to be monitored and the park will monitor this species throughout the island to ensure this non-native invasive does not become established and spread to other parts of the island.
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1Adelphi University
2National Park Service, Fire Island National Seashore, Patchogue, NY
3National Park Service, North East Region, Patchogue, NY

Effectively communicating science to a wide variety of user groups is a primary challenge in management of public lands. To address this, the National Park Service requires large natural resource management and science projects to incorporate an interpretive component, committing scarce federal natural resource funds to public outreach. As part of the interpretive component of a longshore transport restoration project at Fire Island National Seashore, web modules, wayside signs and class activities were developed to reach the varied audiences that live, work and play on the barrier island. Hurricane Sandy in 2012 changed the landscape of Fire Island, as well as other barrier beaches in New York and New Jersey, and underscored the importance of providing the public with a scientific basis to integrate with their own personal experiences with the dynamic nature of the seashore. A park program on these landscape changes had record participation and garnered local news attention, showing a greater public reception to the science of beach dynamics. A continuing challenge is keeping that level of public outreach and reception without sensational events.
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1National Park Service, Northeast Region, Patchogue, NY
2National Park Service, Fire Island National Seashore, Patchogue, NY

On October 29, 2012, Superstorm Sandy created a breach within the Otis Pike Fire Island High Dune Wilderness Area (Wilderness), the only federally designated wilderness in New York State.  To date the breach has been monitored in accordance with a 1997 multi-agency Breach Contingency Plan.  National Park Service (NPS) and federal wilderness regulations and policies require careful evaluation of the potential benefits and the potential consequences of allowing the breach to remain open or allowing the breach to be closed.  These management directives recognize that breaching is a natural process that is integral to the long-term sustainability of the barrier system.  Barrier islands also provide storm damage reduction benefits for mainland development and breaks in the barrier may leave those communities at greater risk for future storm damage.  Therefore, the NPS will prepare an Environmental Impact Statement (EIS) to identify and evaluate management alternatives for the Wilderness breach and to document the decision making process.  Development of the EIS will include evaluation of available science and information as a basis for decision making, consultation with federal state and local agencies, and opportunities for public input.
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1Biologist, National Park Service, Fire Island National Seashore, Patchogue, NY
2Biology Intern, National Park Service, Fire Island National Seashore, Patchogue, NY

Dune overwash was among the list of impacts Fire Island experienced as a result of Hurricane Sandy.  In the following months after the hurricane, seven significant winter storms hit Fire Island creating more overwashes and further expanding the Hurricane Sandy overwashes.  These morphological changes were documented using pre and post storm aerial imagery and LiDAR.  

Many of the dune overwashes pushed sand back into the interior of the island, essentially burying the coastal habitat that existed behind the former dune.  Monitoring of post Hurricane Sandy vegetation responses in these overwashes were initiated in the spring/summer of 2013.  These overwashes were mostly bare sand following Hurricane Sandy and up to the time park staff started to survey the vegetation in the overwash in May of 2013. 

The vegetation responses were documented in both the Lighthouse and Otis Pike High Dune Wilderness Area (Wilderness). Recovery was examined using two different survey methods: 1.) Permanent vegetation plot surveys in all the Lighthouse and Wilderness overwashes 2.) Full inventory of the 7 most common plant species in 5 selected overwashes in the Wilderness.  

Deer exclosures were constructed around a third of all the vegetation plots.  Each exclosed plot was paired with the closest open plot to see how the white-tailed deer (Odocoileus virginianus) population can influence the recovery of vegetation in these overwash areas. Plot data showed that Ammophila breviligulata (American beachgrass) is the primary species recovering in these overwashes and recovery is higher in deer exclosed plots vs open plots.  The total percent cover and more specifically, Toxicodendron radicans (poison ivy) and Rosa spp. (rose), were also higher in exclosed plots vs open plots in the Wilderness. Inventory completed in the selected overwashes in the Wilderness show that many of the overwashes are reverting back to the habitat it was prior to Hurricane Sandy.  
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	[bookmark: _Toc383691610]Landform Evolution as the Conceptual Basis for the Geomorphological Map of Fire Island 

1Cooperative Research Programs, Institute of Marine and Coastal Sciences, Rutgers University, Sandy Hook, NJ

Please see Presentation Abstract on Page 9. 
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1National Park Service, Northeast Coastal & Barrier Network (NCBN)
2Rutgers University Institute of Marine and Coastal Sciences (IMCS)

Knowledge of the magnitude and rate of shoreline change is a basic element in the management of coastal parks like Fire Island National Seashore (FIIS).  Shoreline change can impact the structure and function of park natural resources, including the extent and distribution of specific wildlife habitats, as well as groundwater quality and quantity.  The dynamic nature of the shoreline also poses challenges to the protection of cultural resources and park infrastructure.  To make effective management decisions, resource managers need accurate, long-term information about the temporal and spatial patterns of shoreline change within a park.  The Northeast Coastal & Barrier Network (NCBN) has partnered with cooperators at Rutgers University’s Institute of Marine and Coastal Sciences to develop protocols for tracking shoreline change by using highly accurate Global Positioning Systems (GPS) to map the position of the shoreline over time.  These protocols track the neap-tide high-tide swash line along the entire island ocean shoreline semi-annually in the spring and fall of each year.  The focus of this program is to characterize the variability of the shoreline’s position and to identify and provide interpretation of seasonal, annual, and long-term trends.


	Betsy Lyman
Program Manager, National Park Service, Northeast Exotic Plant Management Team 
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The Northeast Exotic Plant Management Team, hereafter NE EPMT, began life in 2003 and made its first foray to Fire Island National Seashore (FIIS) in May of 2007. In that year, a group of both park and regional staff joined the Team in carrying out an inventory of the Otis Pike Wilderness Area followed by a partial inventory of the William Floyd Estate (WFE).  Working closely with FIIS staff, NE EPMT has visited FIIS every year since 2007, inventorying and chemically treating a variety of invasive non-native plant species, discovering new infestations of existing species as well as early detection—and hopefully eradication--of a handful of new (for FIIS) invasive plant species.

This poster is not a scientific overview of invasive plant management at Fire Island National Seashore, but more of a trip down memory lane, with some of the highlights—and the not so high-lights—along with a few lessons learned from the work of the Northeast Exotic Plant Management Team at the park.
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1Virginia Tech
2Central Washington University
3University of Southern California

In November and December 2012, two survey teams visited Fire Island and its back land on Long Island, NY to quantify flooding and barrier-island processes during Hurricane Sandy (supported by the National Science Foundation research grant “RAPID: Observations of physical and social impacts following Hurricane Sandy.”). During these field surveys, the teams collected flood elevation and location, flow depth, and erosion characteristics data. Flooding evidence was identified using wracklines, grass and other stranded materials caught in trees, hedges, and fences, and mud coating on in-situ grasses or man-made structures, etc. Initial data analysis suggests that inundation in areas behind significant overwash and breaching of the barrier island was greater, with respect to other locations. More results will come out as the research team actively analyzing and interpreting the data.
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1University of Vermont, Rubenstein School of Environment and Natural Resources, Park Studies Laboratory
2Primary author contact information: elizabeth.perry@uvm.edu; 541-941-1311; 81 Carrigan Dr., University of Vermont, Burlington VT 05405 

National parks are democratic entities, established and managed for the collective good, including conservation of important natural and cultural resources and enjoyment and appreciation by the people. Transportation is vital in helping the national parks fulfill their democratic mission. Transportation aids in the enjoyment and appreciation of national parks by facilitating access to these recreation opportunities and often serving as a means of recreation itself. However, transportation can also be a barrier to participation, as national parks may not be equally accessible to all Americans. We conducted a study of this issue by administering a survey of visitors to Fire Island National Seashore and four other diverse park units (African Burial Grounds National Monument, General Grant National Memorial, Acadia National Park, and Grand Canyon National Park), as well as administering a general population survey of residents of New York City. The surveys addressed the role of a range of modes of transportation in visiting national parks. Different uses of selected modes of transportation and attitudes toward transportation issues to and within parks were found depending on location of residence (local, regional, national), ethnicity/race (Hispanic, African-American, and White), and visitor/non-visitor status. Although some findings were common among groups (e.g., importance of scenic views, transportation improvements increasing the likelihood of visiting national parks), significant differences were also found (e.g., transportation mode, comfort with using public transportation). Study findings have implications for park and transportation management and contribute to the literature on the relevance of national parks to minority racial/ethnic groups.



	Lindsay Ries
Wildlife Biologist, National Park Service, Fire Island National Seashore
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Biologists at Fire Island National Seashore have been monitoring colonial-nesting birds throughout Fire Island and on smaller islands in the Great South Bay as part of the New York State Department of Environmental Conservation’s (NYSDEC) Long Island Colonial Waterbird Surveys (LICWS). Great South Bay islands annually monitored include (from west to east): Islip Spoil Island, Sexton Island, West Fire Island, East Fire Island, Long Cove (includes Colonel Island), Ridge Island, Pelican Island, Hospital Island and John Boyle Island. Every year there are two survey windows for counting terns and black skimmers (Rynchops niger) (June 1-15 and June 15-30), along with survey windows for solitary nesters such as piping plovers (Charadrius melodus) and American oystercatchers (Haematopus palliatus). During these survey windows Seashore biologists have also counted other colonial-nesting birds such as gulls, cormorants and wading birds. This presentation focuses on the Great South Bay islands, in particular, ten-year trends in common terns (Sterna hirundo) and gull species at Sexton Island and Long Cove (which includes Colonel Island). 

Nesting common terns at Long Cove have fluctuated widely from 2003-2013, from only 90 in 2005 to 420 in 2013. No gull species have been observed competing for nesting habitat at this site in the last 10 years. However, at Sexton Island we have observed a shift in the number of nesting common terns versus gull species, in particular Laughing gulls (Leucophaeus atricilla) and Herring gulls (Larus argentatus). For example, in 2008 we observed the maximum number of common terns in 10 years – 187 – and no gulls. However, in 2012 we observed no common terns and much larger numbers of gulls - 144 and 360 Herring and Laughing gulls, respectively. This shift may be a cause for concern, particularly with the increase in Herring gulls. Common terns are NYS-listed as threatened and managers need to maximize available nesting habitat for threatened and endangered species. However, Sexton Island is a new nesting location for Laughing gulls, a species in recovery as well in New York State. Seashore biologists will continue to monitor these sites and should attempt to estimate productivity of this new Laughing gull colony in future years.  
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1Biologist, National Park Service, Fire Island National Seashore, Patchogue, NY
2Biology Intern, National Park Service, Fire Island National Seashore, Patchogue, NY

The William Floyd Estate (WFE) is a 613-acre parcel of land located in Mastic Beach, NY. In 2013, new permanent vegetation plots were established within the wooded lots of the William Floyd Estate (WFE) to complement the White-tailed Deer Management plan/EIS (deer plan). The data collected in 2013 will be used as a baseline to evaluate how vegetation responds to white-tailed deer (Odocoileus virginianus) management as part of the deer plan.


(abstract continued)

Importance values show that the canopy in the WFE is dominated by Quercus coccinea (scarlet oak), Nyssa sylvatica (black gum), Quercus velutina (black oak), and Quercus alba (white oak), respectively. Prunus serotina (black cherry) is commonly known as being a deer resistant (or tolerant) plant species and is by far the most dominant in the sapling layer. Other species that are within the canopy layer are absent from the sapling layer. The total percent cover of the ground layer vegetation is extremely low at 12.5±0.5%. Seedling recruitment targets developed in the deer plan are not being met which also shows the current browsing impacts.  Continued monitoring of these plots will ensure the Seashore captures vegetation responses to future management following the implementation of the deer plan.
 
The William Floyd Estate has a diverse canopy but the understory layer i.e. herbs, seedlings, and saplings are heavily browsed and as a result are extremely limited.  If the WFE is left under the current conditions, with high densities of white-tailed deer, the structure of the forest at the William Floyd Estate will continue to change drastically in favor of deer resistant (or tolerant) plant species.  


	Enid Lotstein, Ph.D
Assistant Professor, Bronx Community College
	[bookmark: _Toc383691617]Visitor Attitudes Towards the Otis Pike Wilderness Area Post Superstorm Sandy

I spoke to visitors of the Wilderness Area during the summer of 2013, post-Superstorm Sandy, to get their opinions about specific natural features and management techniques. In this poster, I focus specifically on the results of questions related to the hurricane’s destruction of a boardwalk and the breach at Old Inlet. I found that the majority of beach users advocate rebuilding the boardwalk through the backcountry and leaving the breach at Old Inlet to natural processes in contrast to closing it through engineering methods. I discuss the patterns in the public’s reasons for providing their responses.
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