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Abstract 

 

 National seashores, similar to national parks, are pristine natural areas where human 

management proves crucial in maintaining natural resources.  This paper reports on the 

conditions of the aquatic and terrestrial natural resources of Assateague Island National Seashore 

and the possible erosional effects of Off Road Vehicles (ORV) along the shore.  The first 

exigency Assateague Island faces is negotiating many state and federal jurisdictions.  The second 

problem is in the management of the marine and coastal floral and faunal resources.  The 

National Park Service (NPS), on Assateague has focused much more on land-based issues; as a 

result, preservation of marine resources has been secondary to consideration given to terrestrial 

resources.  The concern over vehicle use on beaches is currently much debated on coastal 

seashores along the east coast of the United States.  The ORV analysis in this paper looks at the 

potential geologic shoreline changes on Assateague Island that occur as a result of driving on the 

beach and sand dunes.  Significant previous land use analysis on Assateague Island has been 

done using light detecting and ranging (LIDAR) data.  Although, LIDAR data helped shed light 

on the effect of the Ocean City inlet in North Assateague, previously it has not been used in 

determining impacts of beach driving.  The general conclusion of this paper indicates that from 

the year 2000 to 2004, significant erosion occurred near areas of high ORV use.  

 
Introduction 
 

The status of our national parks is of critical importance to the American public.  The 

National Park Service (NPS) serves the public as a keeper and manager of our natural and 

cultural heritage.  In a time of increasing populations and suburban sprawl, bastions of 

wilderness become more valuable to Americans.  Reports and news articles documenting an 

interest in parks appear to have increased. A report from the Proceedings of the National 

Academy of Sciences (PNAS), recently investigated the role of the national parks as eco-

reserves.1  News articles about national parks in the US are frequent.  For example, in a span of 

only four days, in 2006, at least four articles about national parks appeared in major newspapers 

across the country. September 17th 2006, an article in the San Francisco Chronicle highlighted 

                                                 
1 Burnes et al. 2003. “Global climate change and mammalian species diversity in U.S. national parks.” PNAS 100: 
11474-11477. 
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the poaching of natural resources that has occurred in our national parks.2  The Minneapolis Star 

Tribune, in Minnesota, reported on September 18th about “hopeful signs for our national parks.”3  

The American Chronicle on September 15th reported about vandalism in our parks.4  On 

September 14th, the Daily Astorian in Oregon reported on NPS needs for a new direction in the 

future.5  Since the public eye appears to have turned towards the status of our national parks, as 

documented by the recent proliferation of articles, perhaps American society has entered what 

Anthony Downs would call an issue-attention cycle of care and concern for our parks. 6 

 Issue-attention cycles were first proposed in 1972 by Anthony Downs to describe the 

manner in which environmental issues come to the attention of the American public.  The issue-

attention cycle intimates that when public awareness about issues occurs, action will follow.  At 

some point however, the cost of significant improvement is recognized and this directly leads to 

the stage where extreme interest on the issue wanes.  Lastly, a new concern arises and there is a 

renewed focus.  According to Downs, these stages of public attention can directly correlate with 

the amount of action and resources directed to an issue.  For all of the national parks, this 

renewed focus is brought about with an increased budget and by bringing greater public 

awareness to those issues the parks are currently facing. Preservation, protection, and education 

are seminal in keeping the parks a long term part of our lives and culture.  Assateague Island 

National Seashore, much as the national parks as a whole, will absolutely benefit from this 

increased national public awareness. 

                                                 
2 Squatrigla, Chuck. 9-17-2006. “Fighting back: Park managers are cracking down on thieves stealing old-growth 
redwood logs.”  San Francisco Chronicle 
3  Editorial. 9-10-2006. “Some hopeful signs for National Parks.” Minneapolis Star Tribune. 
http://www.startribune.com/561/story/664949.html 
4 Ennis. 9-15-2006. “Our Parks are being vandalized and Neglected.” American Chronicle. 
http://www.americanchronicle.com/articles/viewArticle.asp?articleID=13667 
5 Editorial. 9-14-2006. “National Parks need a renewed mission.” Daily Astorian. 
http://www.dailyastorian.info/main.asp?SectionID=23&SubSectionID=392&ArticleID=36199&TM=54013.91 
6Downs, Anthony. 1972. “Up and Down With Ecology: The "Issue-Attention Cycle." The Public Interest 28: 38-50. 
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I. Natural Resource Assessment 

A. Park and Resources Context  

I. Bio-geographic and Physical Setting  

i. Park Location, Size/Area  

Assateague Island National Seashore (ASIS) is located adjacent to the Delmarva 

Peninsula and lies within the boundaries of two states: Maryland and Virginia (near 

Worcester and Accomack Counties; Appendix One
7.)  The island extends 37 miles (58 

kilometers) from the Ocean City inlet in Maryland to Chincoteague Inlet in Virginia.8, 9 The 

island is separated from the mainland to the west by Chincoteague Bay and Sinepuxtent Bay. 

Like most barrier islands, the exact area shifts with the sands; however an estimate of the 

total area managed by the National Park Service (NPS) is 39,000 acres. There are currently 

no inholdings in the Seashore.  Approximately two-thirds of the acreage within the 

Seashore’s boundaries is water; boundary issues arise with the dynamic nature of the island.10  

In general, the NPS manages the water resources (but not submerged lands) half a mile 

beyond the shoreline.  However, the breakdown of shoreline boundaries differs between 

Virginia and Maryland. Maryland defines the shoreline as starting at the mean high water 

line.  Virginia, on the other hand, classifies the mean-low water line as the shoreline. On 

land, the NPS manages the 21.75 mile (35 kilometer) portion of the island in Maryland, with 

the exception of a 2 mile (3.2 kilometer) section, Assateague State Park.  The Assateague 

State Park is managed by the Maryland Department of Natural Resources.11  

The land portion of Assateague Island in Virginia is managed by the U.S. Fish 

and Wildlife Service as the Chincoteague National Wildlife Refuge (CNWR).  Even though 

the refuge lies in Assateague Island, since the neighboring area where jurisdiction lies is 

Chincoteague Island, the refuge takes the name Chincoteague.  The Refuge was established 

in 1943 primarily because it is a prime wintering area for migratory waterfowl (specifically 

                                                 
7 National Park Service (NPS). 1999. Assateague Island Map. USDI National Park Service. 
(http://www.nps.gov/carto/PDF/ASISmap1.pdf) 
8 King. 2000. “Bryological Survey.” Report for Assateague Island National Seashore. USDI National Park Service. 
9 National Park Service (NPS). 1982. Assateague Island General Management Plan. USDI National Park Service. 
10 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 
11 National Park Service (NPS). 1999. Assateague Island Resource Management Plan. USDI National Park Service. 
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greater snow geese).  Indeed the monetary support needed to buy the land for the refuge 

came from federal Duck Stamp revenues.12   

On September 21, 1965, Congress officially authorized Assateague Island 

National Seashore (ASIS) as a unit of the National Park Service (NPS).13  The park was 

called to both protect and develop Assateague for the public’s use and enjoyment.  The 

original park function was amended on October 21, 1976.  In the amendment, the Secretary 

of the Interior was called on to prepare a "comprehensive plan" which would include, among 

other things, "measures for the full protection and management of natural resources and 

natural ecosystems of the seashore."14 

The co-management of Assateague Island has not always operated smoothly, even 

though both agencies operate under the Department of the Interior.  The NPS, being the 

second manager to Assateague Island, initially felt as if they were in better position to 

manage Assateague than the Fish and Wildlife Service. In March 28, 1967, a memorandum 

by Assistant Secretary of the Department of Interior, Stanley A. Cain, (the Cain 

memorandum) gave the Park Service sole responsibility for recreational functions at Toms 

Cove Hook. 15  The memorandum did, however, prescribe shared operation of other visitor 

services. At this point, the NPS control of Assateague peaked.  In February 1976 this 

changed with the amendment to the National Wildlife Refuge System Administration Act of 

1966. The newly changed act re-defined the National Wildlife Refuge System and declared 

that all refuges shall be administered by the Fish and Wildlife Service. Thus, on Assateague 

Island the Cain memorandum was quickly made obsolete. For the next 13 years cooperation 

between the agencies was tense and finally in October 1979 the two agencies convened, and 

ultimately decided upon new boundaries for the Park Service’s role in Chincoteague.  

Although neither side was thrilled by this agreement, by the time new leaders arrived in ASIS 

and CNWR in 1982, relations were clearly improved. 16    

                                                 
12 Mackintosh, Barry. 1982. “ASSATEAGUE ISLAND NATIONAL SEASHORE: An Administrative History.” 
History Division. USDI National Park Service. 
13 Public Law 89. 1965. 79 Stat. 824. 
14 Amendment to Public Law 89. 16 U.S.C § 459f 
15 Mackintosh, Barry. 1982. “ASSATEAGUE ISLAND NATIONAL SEASHORE: An Administrative History.” 
History Division. USDI National Park Service. 
16 Mackintosh, Barry. 1982. “ASSATEAGUE ISLAND NATIONAL SEASHORE: An Administrative History.” 
History Division. USDI National Park Service. 
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Currently, the NPS still operates in the CNWR, but to a much less degree.  The 

National Park Service administers public activities on a five-mile portion of the refuge beach.  

The NPS also provides public use programs and recreation management in the refuge's Toms 

Cove area. Furthermore, the NPS maintains beach parking, picnic, and bathhouse facilities 

and in the summer provides lifeguards, law enforcement, and first aid care.  As a result of the 

relationship between the two services, the NPS has a second visitor center in Virginia.  The 

NPS visitor center serves as their Virginia administrative base from which, the NPS conducts 

interpretive evening programs.  The current relations between the ASIS and CNWR are now 

much less splenetic than the early days which were so rife with contention.17    

Geographically for visitors, finding Assateague Island is relatively simple.  

Travelers can fly into ASIS via Ocean City Municipal Airport, which is 3 miles west of 

Ocean City and 5 miles from the Verrazano Bridge in Assateague, just off Rt. 611 in West 

Ocean City. ASIS is in the eastern portion of the state in Worcester County, 8 miles south of 

Ocean City, and may be reached via MD Highway RT 50 to MD Highway RT 611.  To reach 

Assateague Island, one can also enter from Virginia by taking US 13 to State Route 175 East 

to Chincoteague Island. After crossing the bridge to Chincoteague, turn left onto Main Street. 

At Maddox Blvd. turn right, this will take you directly to Chincoteague National Wildlife 

Refuge.18 

 

 ii. Climatic Regime  

The local climate regime along the mid-Atlantic coast of the United States is 

coastal eastern temperate.19  The ocean effect from the nearby Atlantic Ocean causes slightly 

warmer temperatures during the winter months (November-February) and slightly cooler 

temperatures in the summer months (June-August: Tables One
20

 and Two.
21

) 

 

                                                 
17 Chincoteague National Wildlife Refuge: Visitor Services. Accessed 10-23-2006 at 
http://www.fws.gov/northeast/chinco/visitor.htm. 
18 Chincoteague National Wildlife Refuge: Visitor Services. Accessed 10-23-2006 at 
http://www.fws.gov/northeast/chinco/visitor.htm. 
19 Commission for Environmental Cooperation (CEC). 1997. “Ecological Regions of North America: Toward a 
Common Perspective.” http://www.cec.org/files/PDF/BIODIVERSITY/eco-eng_EN.pdf. 
20 Maryland Temperatures Data. 1999. Accessible on-line at http://www.mdrpg.com/info_temperature.asp 
21 Maryland Precipitation Data. 1999. Accessible on-line at http://www.mdrpg.com/info_precipitation.asp 



Table One: Average Temperature 

 

Table Two: Average Precipitation 

 

 

 

Potentially large tropical storms or hurricanes can impact the Seashore during the 

summer months and northeasters storms are common in late winter.  For example, in the 

spring of 1998, two large northeasters impacted Assateague. As a result, the island developed 

a couple of major overwash areas north of the Verrazano Bridge in ASIS.22 Overall, the cycle 

of hurricanes through history has also been significant.  In 1933, a hurricane hit and created 

the current inlet that separates Assateague Island from Ocean City, Maryland.  More recently, 

two hurricanes touched Assateague; in 1976 Hurricane Belle brushed by, and in 1985 

Hurricane Gloria swept by.  Neither of these two caused much damage, however scientists 

learned more information regarding the amount of sand deposited during moderate storms. 

23,24  Flora and fauna on the barrier island have adapted to this storm regime, and are capable 

of thriving despite the shifting sediment, salt spray, heavy wind, and rain. 

 

 

                                                 
22United States Geological Survey (USGS). 1999. US Department of the Interior. 
http://coastal.er.usgs.gov/hurricanes/assateague/ 
23 Fisher and Stauble. 1977. “Impact of Hurricane Belle on Assateague Island Overwash.” Geology 5: 765-768. 
24 Personal Communication with Courtney Schupp: Geologist. ASIS NPS: 2006. 
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 iii. Geology and Land Forms  

 The barrier islands of Eastern United States formed roughly 20,000 years ago at 

the end of the last glaciation period.  At that time the coastline of the Delmarva Peninsula lay 

60 miles to the east of the current position.  4,000 years ago the Delmarva Peninsula reached 

its approximate current position.  Nonetheless, in the last 200 years the peninsula’s position 

has shifted and its size has fluctuated.  More recently, due to the construction of the Ocean 

City inlet and jetty system in 1935, the northern portion of the island has experienced erosion 

and shoreline retreat (see Hydrologic Overview).  In the south, near Tom’s Cove in Virginia, 

the island has widened extensively and the southern end of Assateague now carries a distinct 

hook-shaped piece of land.25 (Appendix Two)26   

   Sand dunes and drifts exist along the coastal beach of Assateague Island.  Sand 

dunes form by the blowing of fine-grained sand across the island.  Sand initially builds upon 

a beach via wave action.  Through subsequent wind action, sand blows landward and begins 

to build a barrier dune.  Over-wash processes from larger storm systems can, over time, erode 

dune systems.  Similarly, counter winds of sufficient strength re-deposit the dunes sand upon 

the beach over-washes resulting in a dynamic system of dunes.  In the 1970s, along 

Assateague, the NPS manipulated and artificially developed sand dunes as a part of island 

stabilization.27  

   In many of the Coastal Bays, researchers have studied bottom sediments.  In 

general, they found that the bay waters are made up mostly of sand (Appendix Three
28

.)  This 

is a direct result of the westward movement of Assateague Island and the subsequent 

movement of sand on Assateague from east to west. 29  

 

 

 

                                                 
25 Schupp. 2004. “Geomorphologic Monitoring Program.” Report for Assateague Island National Seashore. USDI 
National Park Service. 
26National Park Service (NPS). 2002. Historic seashore of Tom’s Cove.  Accessible at: 
http://www.nps.gov/asis/planyourvisit/upload/historicseashore.pdf 
27 National Park Service (NPS). 1999. Assateague Island Resource Management Plan. USDI National Park Service. 
28 Wazniak, Wells, and Hall. 2004. “Chapter 1.2: The Maryland Coastal Bays ecosystem.” Maryland’s Coastal 

Bays: Ecosystem Health Assessment. Maryland Department of Natural Resources. 
29 Wazniak, Wells, and Hall. 2004. “Chapter 1.2: The Maryland Coastal Bays ecosystem.” Maryland’s Coastal 

Bays: Ecosystem Health Assessment. Maryland Department of Natural Resources. 
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 iv. Hydrologic Overview  

Any discussion of hydrologic processes at Assateague invariably centers on the 

fresh-water aquifers in the middle of the island and the salt water processes surrounding it.  

Along the eastern coast of Assateague, longshore currents dominate.  The net drift of sand 

along the island flows from the north to the south and follows the general trend that exists 

along the East Coast of the United States.30  As evidence to the power of longshore currents, 

the construction of the Ocean City Inlet and jetty system in 1935 significantly altered the 

flow of water and sediments along the Assateague coast. As a result, since 1935, the northern 

part of the island has shifted landward more than 1,100 feet.31  Quite clearly, the longshore 

currents play an important role in the transport and delivery of sediment and sand.  To 

combat the large erosion rate, NPS staff implemented a dredge and fill restoration project for 

the North End.  Phase one began in 2002 with the placement of 1.4 million m3 taken from 

just north of the Ocean City inlet.  The sand was placed along the beach between 2.5 and 12 

kilometers south of the Ocean City inlet.  The long-term restoration plan does not call for any 

more direct sand deposit on the beach.  Instead the 25 year plan calls for biannual sand 

bypassing of 145,000 m3/yr. The first bypassing of sand from north of the Ocean City Inlet 

occurred from January 31 to February 13, 2004, the second occurred between October 2 and 

November 26, 2004.32 

Researchers are still in the process of ascertaining the origin of the freshwater 

resources on Assateague.  Traditionally the belief has been that Assateague only had shallow 

aquifers, mere feet beneath the surface.  Recent work, however, has indicated that more than 

one water aquifer may exist.  As it is, the freshwater ponds on Assateague fluctuate in depth 

and salinity during the year.  Despite seasonal and yearly variation, 20 ponds are present on 

Assateague.  In these freshwater habitats, managers are concerned that horses are trampling 

native vegetation, and Phragmites is spreading rapidly. 33, 34   

                                                 
30 Schupp. 2004. “Geomorphologic Monitoring Program.” Report for Assateague Island National Seashore. USDI 
National Park Service. 
31 National Park Service (NPS). 1999. Assateague Island Resource Management Plan. USDI National Park Service. 
32 Schupp. 2004. “Geomorphologic Monitoring Program.” Report for Assateague Island National Seashore. USDI 
National Park Service. 
33 National Park Service (NPS). 2001. “Recommendations of Freshwater Quality Work Group, Coastal and Barrier 
Network.” USDI National Park Service. 
34 Thornberry-Ehrlich. 2005. “Assateague Island national Seashore Geologic Resource Management Issues Scoping 
Summary.” Report for Assateague Island National Seashore. USDI National Park Service. 
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In the bay and on the beach, tidal processes are intrinsically important. For 

example, the tidal range near the Ocean City Inlet is more than 3.4 feet.35  The tide strongly 

affects the aquatic vegetation and is particularly important to the salt marshes and estuaries in 

Chincoteague and Sinepuxtent Bay.  Furthermore, the tidal action amidst the coastal bays 

dilutes pollutants and creates flushing events that circulate nutrients.  In the large, 

Chincoteague Bay, the flushing may take as long as 63 days.  Tracking the movement of 

water in ASIS is important as a result of water’s critical nature in plant, marine, and animal 

life.36 

 

v. Ecological and Habitat Classifications  

Maritime forests, sand dunes, salt marshes, coastal estuaries/bays, and intertidal 

beaches make up the different major habitats of Assateague Island. 37  Individually, twenty-

five vegetation types are recognized in Assateague Island National Seashore.  Of the twenty-

five, there exists: 4 forest types, 1 woodland type, 8 scrubland types, 11 herbaceous types and 

1 sparsely vegetated type. Dominant vegetation is often due to underlying soil and 

hydrology.38 However, mapping vegetation communities has proven difficult due to the 

compressed communities and numerous grazers that change the community boundaries.39   

In general, the large scale communities can be described as follows.  Maritime 

forests exist at slightly higher elevations along the western bay side of Assateague.  The sand 

dunes are more sparsely vegetated and are adjacent to the ocean beach. The marshes inland 

generally lie behind the dunes, and salt marsh rings the edge of the coastal bays.  The bay 

itself ranges in depth and may consist of submerged aquatic vegetation (SAV), oyster/clam 

reef bottom, or sandy unconsolidated bottom.40 

Diversity of vegetative communities, in general, correlates with island width 

(which is related to elevation or, in marshes, depth).  Whereas narrow parts of the island have 

                                                 
35 Wazniak, Wells, and Hall. 2004. “Chapter 1.2: The Maryland Coastal Bays ecosystem.” Maryland’s Coastal 

Bays: Ecosystem Health Assessment. Maryland Department of Natural Resources. 
36 Wazniak, Wells, and Hall. 2004. “Chapter 1.2: The Maryland Coastal Bays ecosystem.” Maryland’s Coastal 

Bays: Ecosystem Health Assessment. Maryland Department of Natural Resources. 
37 National Park Service (NPS). 1999. Assateague Island Resource Management Plan. USDI National Park Service. 
38 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 
39 USGS – NPS Mapping Program. 1995.  Vegetations Descriptions for Assateague Island National Seashore.  
United States Department of Interior. 
40Bleil, Clearwater, and Nichols. 2004. “Chapter 6.4: Status of wetlands in the Maryland Coastal Bays.”  Maryland’s 

Coastal Bays: Ecosystem Health Assessment. Maryland Department of Natural Resources. 
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a less diverse variety of habitats, the wider parts of the island have more complex habitats 

(salt spray and overwash play a greater role in influencing vegetation communities on 

narrower parts of the island.)  Forest development occurs only in wider portions. A complex 

mosaic of habitat types are seen across the island – fresh water wetlands, brackish wetlands, 

shrub/scrub communities, grasslands, swales, forest habitats, sand dunes, and 

beach/intertidal.  No one habitat dominates, and ecotones (transitional habitats) are 

numerous.  As a result of island width, the northern and southern ends of ASIS are very 

different.  In general the north end is narrower and less diverse in habitats than the southern 

end.  To intensify the differences, the North End contains a developed state park, a NPS 

campground area and a more heavily used OSV zone.41, 42  A typical habitat cross-section of 

the park (from east to west) would lead from the continental slope to the intertidal zone to the 

sand beaches to the dunes, to the maritime forest with some fresh or brackish water ponds, to 

the salt marshes, and finally to the coastal bay estuary. 

 

II. Regional and Historical Context  

 i. Land Use History  

Testimonial evidence from European colonizers of the mid-Atlantic indicates that 

Native Americans used Assateague Island extensively.  Although no permanent settlements 

were believed to be located on ASIS, the waters were used for harvesting fish and shellfish, 

and the land yielded timber and small game.  For centuries the island was used in this way by 

native Americans. The very name Assateague is believed to come from this period and 

translates roughly into either “land across the water,” ”marshy place across,” or “a running 

stream between.”  Despite the variation, all three translations refer to the land as an island 

away from shore.43, 44 

In 1702, Colonel William Whittington was granted most of Assateague Island.  

He subdivided the island into parcels for livestock grazing; however few of the parcels were 

                                                 
41 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 
42 National Park Service (NPS). 1999. Assateague Island Resource Management Plan. USDI National Park Service. 
43 Hall, Casey, and Wells. 2004. “Chapter 2.1: A brief history of the Maryland Coastal Bays.”  Maryland’s Coastal 

Bays: Ecosystem Health Assessment. Maryland Department of Natural Resources. 
44 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 
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sold and most became vacant lands.  By this time most native American usage of the island 

had subsided.45 

Legend has it that the next wave of colonization came not from people but horses.  

One theory posits that a group of horses once escaped a floundering Spanish galleon in the 

1800s and made it to land at Assateague.  The more likely theory states that horses arrived on 

Assateague around 1700, placed there by local villagers who thereby actively avoided 

mandatory penning laws on the mainland.  Whether or not the first Assateague horses truly 

were survivors of European shipwrecks, horses were present soon after Europeans arrived in 

Maryland and Virginia.46 

In the early 1700s the coastal bays of Maryland were popular places for pirates 

and outlaws.  The infamous Blackbeard and others used the Assateague area because during 

this time there were many storms that facilitated the creation of myriad inlets, perfect for 

protection and seclusion. (Map One)47 

                                                 
45 Mackintosh, Barry. 1982. “ASSATEAGUE ISLAND NATIONAL SEASHORE: An Administrative History.” 
History Division. USDI National Park Service. 
46 Mackintosh, Barry. 1982. “ASSATEAGUE ISLAND NATIONAL SEASHORE: An Administrative History.” 
History Division. USDI National Park Service. 
47 Wazniak, Wells, and Hall. 2004. “Chapter 1.2: The Maryland Coastal Bays ecosystem.” Maryland’s Coastal 

Bays: Ecosystem Health Assessment .Maryland Department of Natural Resources. 



Map One: 

Historic Inlets of Assateague Island 

 

 

 Not long after the horses, in the early to mid 1700s, more permanent villages were 

established upon Assateague.  With people came a more intensified clearing of the land for 

crops, and a clearing of the forest for wood and timber.  Timber harvest was not for 

commercial use, and as a result, only a small legacy of logging exists on Assateague.  

Additional land-use practices included allowing cattle, goats, horses, chickens, and other 

livestock to roam the island.  As influential as these land use practices were on Assateague, 

the greatest legacy left from this period was the island’s wild and feral horse population.48, 49  

The 19th century on Assateague was the peak of recent human development.  The 

village of Green Run, and the various enterprises (Birch’s Saltworks, Guano Company Fish 

Factory, the Conant Brothers Fish Factory) led to many people working and living on 

Assateague.  Consequently, in order to protect human life from the perils of the sea, two U.S. 

                                                 
48 Wazniak, Wells, and Hall. 2004. “Chapter 1.2: The Maryland Coastal Bays ecosystem.” Maryland’s Coastal 

Bays: Ecosystem Health Assessment. Maryland Department of Natural Resources. 
49 National Park Service (NPS). 1982. Assateague Island General Management Plan. USDI National Park Service. 
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Coast Guard life stations were situated on Assateague. These structures are now preserved 

for posterity. 50 

The 20th century was the beginning of environmental protective management on 

Assateague.  This started in 1933, when engineers constructed the Ocean City Inlet, which in 

theory established the need for one established inlet on Assateague Island.  In 1943, the 

southern end of Assateague Island was declared a National Wildlife Refuge.  Protection of 

the Maryland portion of Assateague was blocked in 1950 when Leon Ackerman purchased 

15 miles of the ocean-side property.  By the early 1960s, 3,200 parties had purchased 5,850 

plots that had originally been owned by Ackerman.  At this time though, only 30 structures 

were constructed.  In 1957, more development began when Atlantic Ocean Estates, Inc. 

purchased much of the northern tip of Assateague Island and divided it into 1,740 lots.  At 

this point Ackerman wanted a bridge from the mainland to help sell his property.  To further 

his cause, Ackerman donated 540 acres to the state in 1956, and contemplation of a Maryland 

State Park began.  Mother Nature helped the preservation process in 1962 when a large storm 

devastated nearly all the buildings on Assateague.  The next two years proved tumultuous as 

private owners found their properties underwater from erosion, and even developers like 

Ackermann began to realize the futility of building on Assateague.  In 1963 an initial bridge 

to the mainland was constructed and by 1964 Maryland’s Assateague State Park was created.  

Finally in 1965, after extensive and prolonged deliberation, Assateague Island National 

Seashore was created. After the formation of Assateague Seashore, bit by bit private property 

was purchased by the Park Service.  The last private rights agreement expired in 2002 and 

currently no private inholdings exist in Assateague Seashore.51 

The creation of Assateague Island National Seashore did not necessarily 

guarantee smooth management of the park.  Assateague was initially designed as a 

recreational park.  However, the increase in environmental protection statutes in the 1970s 

(such as the Clean Water Act, the Magnusson-Stevens Fishery Conservation and 

Management Act, and the Endangered Species Act) caused there to be multiple revisions to 

the general management plan.  The result was a General Management Plan (GMP) that 

                                                 
50 Mackintosh, Barry. 1982. “ASSATEAGUE ISLAND NATIONAL SEASHORE: An Administrative History.” 
History Division. USDI National Park Service. 
51 Mackintosh, Barry. 1982. “ASSATEAGUE ISLAND NATIONAL SEASHORE: An Administrative History.” 
History Division. USDI National Park Service. 
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favored recreational interests and did not set resource goals well.  The GMP is now obsolete.  

Lastly, both past and current land use decisions at Assateague have been affected by the 

park’s multi-state jurisdiction and the consequent bureaucratic difficulties incumbent with 

shared ownership.  This difficulty is typified by the fact that in Virginia, private landowner 

rights are enforced despite the land being sometimes submerged, whereas in Maryland all 

submerged lands are held in public trust.52, 53 

 

ii. Adjacent Land Use  

Adjacent land use has increased along the eastern shore of Maryland and in the 

adjacent Virginia counties, south of Chincoteague.  The land use in surrounding counties 

impacts water quality, air quality, and the overall natural resources of the Seashore. 

The surrounding county of Worchester, MD includes the towns of Berlin, 

Pocomoke City, Snow Hill, and Ocean City.  Worchester County has experienced a 

tremendous increase in conversion of coastal forest and farmland to suburban development.  

The population of Worcester County, MD, experienced a 52 percent increase since 1970 to 

46,543 people in 2000.54  Furthermore, since 1990, Worcester County grew at an annual rate 

of 3.0 percent, which is two and half times faster than the Maryland average. Also, non-point 

source pollution has increased as a result of increased roads, roofs, and parking lots.  

Currently scientists believe that one-half to two-thirds of nutrients entering the Coastal Bays 

appear from agriculture sources.55  Also, Maryland’s eastern shore now has a reputation as a 

golfing destination with increases seen in the conversion of forests into golf courses and 

related subdivisions. The summer population in the surrounding area swells with seasonal 

residents and vacationers. As a result, the population of Worcester County frequently 

approaches 400,000 people. 56, 57  NPS staff estimates that a greater than 20 % watershed 

                                                 
52 Mackintosh, Barry. 1982. “ASSATEAGUE ISLAND NATIONAL SEASHORE: An Administrative History.” 
History Division. USDI National Park Service. 
53 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 
54U.S. Census Bureau. 2000. Worcester County Demographics. 
http://quickfacts.census.gov/qfd/states/24/24047.html 
55 Wazniak, Wells, and Hall. 2004. “Chapter 1.2: The Maryland Coastal Bays ecosystem.” Maryland’s Coastal 

Bays: Ecosystem Health Assessment. Maryland Department of Natural Resources. 
56 Sturgis. 2004. “Water Quality Monitoring Program: Chemical and Physical Properties” Report for Assateague 
Island National Seashore. USDI National Park Service. 
57 Maryland Department of Natural Resources (DNR). 2002. “Maryland Atlas of Greenways.” 
http://www.dnr.state.md.us/greenways/counties/worcester.html. 
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growth rate will occur over the next 25 years.  Furthermore, although throughout the 1980s 

and 1990s, water quality improved, new analysis suggests that those improvements are being 

lost.58 

The Ocean City municipal airport (just north on highway 611) threatens the 

resources on Assateague.  The local airport authorities currently plan to expand and build a 

new runway which, they hope, will increase the size and number of planes that land there.  

The result of an expanded airport would be a correspondent increase of visitors to the area.  

Although over-flights are not usually an issue, with the airport so near to ASIS, excessive 

noise is common. Though the impact on many species of the island may be marginal, 

because of the critical nature of the habitat, disturbances to nationally threatened species such 

as plovers or bald eagles should be limited.59  

The use of the surrounding waters for recreation also increases with a larger 

population.  As a result, an increase in traffic in the bays near Assateague and offshore has 

occurred.  The small distance between Ocean City and Assateague lures many recreational 

boaters over to and around the island.  The majority of these boaters come from Ocean City, 

in the north, and Chincoteague Island in the south.  Educating seasonal visitors appears to be 

a long-term need.  Harassment of marine mammals, and disturbance of piping plovers and 

other nesting north end birds has occurred in the past, and will need to be continually 

monitored.60  Lastly, although seemingly innocuous, surrounding area fishing clearly impacts 

the fish in the Seashore waters.  Furthermore, increased traffic by fishing boats also can 

disrupt the local marine mammal populations. 

In the Virginia portion of Assateague, water quality problems likely arise as a 

result of the activity on Wallops Island, in Accomack County.  Formerly, Wallops Island 

contained the Chincoteague Naval Air Station. Currently a large portion of the island is 

managed by NASA as a rocket launch site.  Ground water on the island unfortunately has 

shown high levels of contaminates that include volatile organic compounds (VOC) such as 

chloroform, polycyclic aromatic hydrocarbons, petroleum hydrocarbons and chromium. 

Surface waters have had detections of VOC and pesticides. In December 2004, EPA and 

                                                 
58 NPS. “FY 2005 Program Summary.” Report for Assateague Island National Seashore. USDI National Park 
Service. 
59 Personal communication with Jack Kumer: Resource Management Specialist. ASIS NPS Staff: 2006. 
60 National Park Service (NPS). 2005. Management and Monitoring of the Piping Plover, Charadrius melodus 2005 
Breeding Season. Report for Assateague Island National Seashore. USDI National Park Service. 
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NASA Wallops Flight Facility cooperatively entered a contract to clean up the island.  The 

one positive on Wallops Island appears to be the absence of major private development, and 

the relative paucity of impervious surfaces.61 

Also influencing the water quality of ASIS’ bays is Chincoteague Island in 

Virginia.  With the large town and many private owners comes increased impervious surface 

and as a result increased runoff.  In general, a direct correlation between increased 

impervious surfaces and decreased water quality is seen.62  As of yet, Chincoteague does not 

appear to be significantly affecting water quality in Chincoteague Bay.63 

 

 

III. Unique Park Resources and Designations  

 i. Aesthetic Resources  

The aesthetic resources of Assateague are numerous.  One such resource is 

Chincoteague Bay, as seen in Figure One.  Assateague receives a large number of visitors 

because it is an amazing place where a person can walk, bicycle, or drive along the ocean 

beach, soaking up the view, for what seems like miles.  The public, as a result of the popular 

Misty of Chincoteague book series, knows and cares for the island’s horses.  The beaches of 

Assateague also draw numerous sun-bathers, surf casting fishers, and surfers.  Lastly, the 

bays provide excellent kayaking, canoeing, fishing and crabbing experiences.   

Besides the host of recreational activities available, Assateague’s sandy barren 

seashore draws visitors solely for the view.  Furthermore, Assateague offers the steady 

quiescence of waves breaking on the shore, and the wide open lookouts over dunes or salt 

marshes.64   

 

 

 

                                                 
61  EPA. 2006. “NASA Wallops Island Flight Facility clean-up.” Accessible at: 
http://www.epa.gov/reg3hwmd/npl/VA8800010763.htm 
62 Mallin et al. 2000. “Effect of Human Development of bacteriological Water Quality in Coastal Watersheds.” 
Ecological Applications 10 (4): 1047-1056. 
63 Wazniak, Sturgis, Hall, and Romano.  2004.  “Chapter 4.1: Nutrient status and trends in the Maryland Coastal 
bays.”  Maryland’s Coastal Bays: Ecosystem Health Assessment. Maryland Department of Natural Resources. 
64 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 
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Figure One: Chincoteague Bay, off Assateague Island National Seashore in Maryland. 

 

  

 ii. Unique Features  

Assateague has many unique resources of both human and natural derivation.  

Among the human ruins are former life saving stations, settlements (village of Green Run), 

former fish factories, and many shipwrecks off the eastern coast.  In terms of nature, few 

other areas in the mid-Atlantic contain minimally developed forested barrier islands.  

Assateague is Maryland’s only remaining natural barrier island. As a result of this lack of 

development, Assateague Island National Seashore contains many attributes that draw 

visitors for a chance to see and experience nearly pristine natural conditions.  Bird watching, 

kayaking, canoeing, hiking, and surfing draw many visitors to the island.  

Amidst the natural resources of ASIS, the most famous may be the horse.  Most 

visitors driving to Assateague are able to see horses grazing grass near the roadside, or in the 

salt marshes.  Assateague is also notable due to its proximity to many threatened and 

endangered species, such as the piping plover, bald eagle, loggerhead sea turtles, and 

seabeach amaranth, which remarkably, reappeared 30 years after being extirpated. 
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Numerous human artifacts of note exist amidst the nature of Assateague.  Some of 

these artifacts such as the Assateague Island Lighthouse in Virginia are on the National 

Register of Historic Places.  Other interesting structures of note may not qualify for the 

historic register, but are significant. The Pope Island Boathouse, the North Beach Lifesaving 

Station, Birch’s Saltworks, Site of Green Run Village, Green Run Cemetery, and the site of 

Pope Island Lifesaving Station (Figure Two), are all noteworthy human landmarks under 

NPS management.  In Virginia, amidst the Chincoteague National Wildlife Refuge, are the 

ruins of Seaboard Oil and Guano Company Fish Factory, the site of Conant Brothers Fish 

Factory, and the stunning Assateague Lighthouse (Appendix Thirteen).65 

 

Figure Two. The old U.S. Life Saving Boathouse in Maryland. At one time, 4 life-saving 

stations were located on Assateague. 

 
                                                 
65 National Park Service (NPS). 1999. Assateague Island Resource Management Plan. USDI National Park Service. 



 iii. Special Designations  

A few important special designations exist for Assateague Island.  In Virginia, the 

Chincoteague National Wildlife Refuge has been designated a Globally Important Bird Area, 

and is part of the Western Hemisphere Shorebird Reserve Network.  Indeed the national 

Audubon Society even designated ASIS as one of the top ten birding hotspots in the 

country.66 

Areas within Assateague Island National Seashore were proposed for Wilderness 

designation in the 1970s but this did not move forward due to the presence of off-road 

vehicles and private land inholdings. Currently the private inholdings are gone. As a result it 

is possible that ASIS will be reconsidered for having potential wilderness worth preserving 

with a wilderness designation.67  Indeed, by 2008, potentially 33% (1,321 acres) of the park’s 

4,050 acres of proposed wilderness will meet wilderness character definitions.  As such, park 

staff plans to verify the existing conditions and investigate any remaining infrastructure, 

incompatible visitor use, and invasive species.  By 2008, staff plans to develop a Wilderness 

Management Plan.68 

Threatened and endangered species also influence local habitat designations on 

Assateague.  The north end of the island and the south end near Tom’s Cove currently are 

closed to visitors during piping plover breeding season.69  

 

IV. Park Science and Resource Management  

 i. Management Plans  

ASIS resource managers perform dual duties, managing for both use and 

preservation.70  The 1982 General Management Plan (GMP) is up for revision in 2008 and 

will be rewritten to include descriptions of natural processes that NPS would like to see 

managed.  The GMP will also address more recent concerns in the park.71  The previous, 

rather archaic plan, only loosely explains the current research and management directions 

                                                 
66 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 
67 Personal communication with Carl Zimmerman: Chief of Natural Resources. ASIS NPS Staff: 2006. 
68 National Park Service (NPS). 2006. “FY 2005-2008 Strategic Plan, 2006 Plan of Work.” USDI National Park 
Service. 
69 National Park Service (NPS). 2005. Management and Monitoring of the Piping Plover, Charadrius melodus 2005 
Breeding Season. Report for Assateague Island National Seashore. USDI National Park Service. 
70 National Park Service (NPS). 1982. Assateague Island General Management Plan. USDI National Park Service. 
71 Personal communication with Carl Zimmerman: Chief of Natural Resources. ASIS NPS Staff: 2006. 
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undertaken at Assateague.   Other management plans for the Seashore include a Resource 

Management Plan (1999), a Fire Management Plan (2005), a Feral Horse Management EA 

(1994), and a Piping Plover Mgmt Plan (2001).  By 2008, Assateague should initiate the 

development of a Wilderness Management Plan.72 

 

ii. Research and Monitoring  

NPS staff currently monitors and researches a wide variety of the flora and fauna 

on ASIS.  In aquatic systems, fewer monitoring programs are undertaken.  This appears to be 

a result of the legacy of terrestrially focused national programs.  Government agencies such 

as NOAA and NMFS, for example, would be called upon to research the local harbor 

porpoise population, or blue crab population.  The bayside waters of Assateague are 

monitored for water quality, vegetation, and marine organisms as part of the Maryland 

Coastal Bays network. Further details describing these studies are below. (Appendix Five)73 

 

Terrestrial: 

Significant research and monitoring occurs for plovers, horses, deer, mosquitoes, 

seabeach amaranth, tiger beetles, bats, and various vegetative communities.  A monitoring 

program for piping plovers has been in place since 1986.  Park staff conducts annual surveys 

to determine population size, distribution, and reproductive success.  Feral horse population 

monitoring and grazing effects are monitored each year by the NPS.  A population and 

habitat viability assessment planning workshop on the horses was held in February 2006.74  

Research into the effects off feral horses on seed dispersal and their correlative effect on 

water quality was implemented in the last two years.  NPS staff also studies sika deer grazing 

effects and habitat use by populations of both sika and white-tail deer.  Mosquito populations 

are investigated during the summer with samples taken weekly.  Tiger beetles are 

periodically surveyed and monitored.  A study of bat communities in Assateague began in 

2005 and already a southern bat species, the Seminole bat, was documented for the first time 

                                                 
72 National Park Service (NPS). 2006. “FY 2005-2008 Strategic Plan, 2006 Plan of Work.” USDI National Park 
Service. 
73 National Park Service (NPS). 2001. “Long-Term Monitoring Programs”. Report for Assateague Island National 
Seashore. USDI National Park Service.  
74 IUCN. 2006. “Horses of Assateague Island, Population and Habitat Viability, Assessment Planning Workshop.” 
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in ASIS (and the state of Maryland).75  Vegetative studies monitor the threatened species, 

seabeach amaranth, and other rare plants.  Furthermore, recent research is now investigating 

the plant Hudsonia tomentosa (sand heather). Lastly, a key for vegetative communities was 

developed for the park and reports are available for odonates, lichens, bryophytes, and 

amphibians and reptiles.76 

 

Aquatic: 

 NPS staff investigates water quality, aquatic vegetation, and stranded wildlife.  

Physical and chemical parameters are sampled monthly at eighteen fixed water quality 

stations in Assateague’s bays (Appendix Four).  Specifically, staff monitors dissolved 

oxygen, temperature, salinity, nitrogen, and turbidity.  Furthermore, five sites along the 

eastern beach are monitored weekly for the presence of fecal coliform.  As part of the 

Northeast Coastal and Barrier Island Network within the Inventory and Monitoring Program, 

the NPS developed a long term monitoring program of salt-marsh communities.  Inventory 

and Monitoring also intends to conduct benthic monitoring in the near future.77 

The MD Coastal Bays program and the Virginia Institute of Marine Sciences 

(VIMS) have contributed to aquatic research at Assateague.  In 2000, 2002, and 2004, the 

Coastal Bays program reported upon benthic community conditions.  Meanwhile, VIMS has 

mapped the submerged aquatic vegetative communities in Assateague’s bays (Chincoteague 

and Sinepuxtent Bays).78 

Lastly, park staff document marine species strandings of live and dead marine 

mammals and sea turtles.79 

 

 

 

 

                                                 
75 National Park Service (NPS). 2001. Biological Inventory Status & Needs. Report for Assateague Island National 
Seashore. USDI National Park Service. 
76 National Park Service (NPS). 1999. Assateague Island Resource Management Plan. USDI National Park Service. 
77 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 
78 Wazniak, Karrh, Parham, Naylor, et al. 2004. “Chapter 6.1: Seagrass abundance and habitat criteria in the 
Maryland Coastal Bays.” Maryland’s Coastal Bays: Ecosystem Health Assessment. Maryland Department of 
Natural Resources. 
79 National Park Service (NPS). 2003. Marine Animals Strandings. USDI National Park Service. 
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Air: 

Assateague is the site of a National Atmospheric Deposition Program (NADP) 

instrument that monitors wet deposition of nitrogen and rainfall. Also, Assateague has an 

automated weather station that monitors ozone and other park meteorological conditions.80 

 

Geomorphology: 

Each year the NPS investigates the shifting geomorphology of the island.  Twice 

yearly beach profile surveys occur.  Four times a year, GPS shoreline position surveys take 

place.  Lastly, as part of the NPS Vital Signs initiative, the United States Geological Survey 

(USGS), the National Aeronautics and Space Administration (NASA), and the National Park 

Service (NPS) investigates improved methods of monitoring and managing coastal 

environments.  On Assateague, the result of this initiative is that annual LIDAR (light 

detecting and ranging) topographic surveys fly over the island.81 

 

iii. Education and Outreach  

The education and outreach at Assateague are done well. However, updated work 

is needed in both natural and cultural resources departments in the next 5 to 10 years.  A new 

visitor center and new park interpretive signs are currently planned.  As of now, the park 

does not have a date scheduled to begin construction. The interpretive signs likely will be 

built earlier and will be a great benefit to visitors.  In the face of growing visitation, the 

current park staff does a wonderful job of interacting with the various large groups that use 

the visitor centers.  Visitor centers are located in Chincoteague National Wildlife Refuge and 

in Maryland near the entrance to the Seashore.  Each center is staffed by the NPS for public 

education and outreach. Although the visitor center in Maryland is not large, it has more staff 

and receives more large-group visits.  The park typically receives a numerous visits from 

school children and senior citizens. It should be noted that the park staff would need another 

staff member in interpretation if a new visitor center were opened. Currently they are near 

understaffed.  

                                                 
80 National Park Service (NPS). 1999. Assateague Island Resource Management Plan. USDI National Park Service. 
80 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 
81 Harris, Brock, Duffy, Wright, and Nayegandhi. 2003 “LIDAR Applications for Vital Signs Monitoring at 
Assateague Island National Seashore.”  Notes from National Conference on Coastal and Estuarine Habitat 
Restoration. 
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Assateague plans for the creation of some other tools in outreach.  Two new 

videos will be produced.  The first is a new video program on wild horses, and the second is 

a program for users of the over-sand vehicle (OSV) zone.   Furthermore they plan to produce 

a mobile exhibit trailer that can travel to schools in the surrounding area.  Also, new park 

brochures were to be developed in 2006.82 

Volunteers presently contribute greatly to park staff projects and education.  In 

2005, 399 people volunteered.83  The volunteers mostly come from the surrounding area, and 

help in the centers, and in various nature education programs.  Community volunteer projects 

work for the benefit of the park service by not only providing much needed help, but also by 

enabling local citizens to feel more connected to the park through volunteering. 84, 85   

Volunteers with the park’s “Pony Patrol” contributed over 1,200 hours to help mitigate 

human-horse problems in the developed area.86  Other volunteers work in 

education/interpretation, park roving, maintenance, or as campground hosts, visitor center 

volunteers, and office assistants.87  The coordinator of volunteers at Assateague is 

Christopher Seymour.88 

 

B. Assessment Criteria  

I. Ecosystem Measure 

i. Ecosystem Extent and Function  

Eight main habitat types occur on Assateague Island: beach, dunes, salt marsh, 

freshwater marsh, maritime forest, submerged aquatic vegetation, coastal bay, and open 

ocean.  Despite the fact that these habitats may be broken into smaller communities, they 

serve as a good list of the communities present. The eight habitats include four terrestrial 

habitats, and four salt water habitats.   

                                                 
82NPS. “2006 Projects.” Report for Assateague Island National Seashore. USDI National Park Service. 
83 National Park Service (NPS). 2006. Annual Activity and Expense Report. USDI National Park Service. 
84 Personal communication with Robert Fudge: Chief of Education and Interpretation. ASIS NPS Staff: 2006. 
85 NPS. “2006 Projects.” Report for Assateague Island National Seashore. USDI National Park Service. 
86 NPS. “FY 2005 Program Summary.” Report for Assateague Island National Seashore. USDI National Park 
Service. 
87 National Park Service (NPS). 2006. Volunteer Opportunities. USDI National Park Service. Accessible at: 
http://www.nps.gov/archive/asis/vipopps.htm 
88 National Park Service (NPS). 2006. Annual Activity and Expense Report. USDI National Park Service. 
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In terms of cover and habitat, the various communities of the park have notable 

concerns.  In looking at habitat loss or degradation, herbivory has caused enhanced 

degradation in the salt marshes and dunes.  In the salt marshes, the horses particularly have 

impacted the height and density of Spartina alterniflora (smooth cord grass), and Spartina 

patens (salt meadow hay).89, 90  Other costs include a lower density and diversity of fishes in 

the marsh and fish diversity may also be decreased in the adjacent deep water bay.91  

Evidence also exists that suggests horse-grazed marshes have benefits: higher diversity of 

foraging birds and higher densities of crabs.  In the dunes, horses graze upon dune building 

plants such as American beach grass (Ammophila breviligulata) and as a result destabilize 

sand dune fields.92  Currently, the impacts of horses in the coastal salt marshes appear to be 

contained and are geographically limited to the more northern end of Assateague. 93  The 

dune system impacts by horses are held in check to a small degree by research fences, 

limiting access to dunes.   

In the near-shore coastal bays, water quality problems are impacting submerged 

aquatic vegetation (SAV).  From 2002 to 2004, SAV in Chincoteague Bay decreased eight 

percent.  Water quality issues have arisen from, the increased sediment and nutrient inputs 

from runoff and wastewater treatment plants.  These pollutants obstruct sufficient sunlight 

from reaching seagrasses and are the primary threats to seagrass health. Seagrasses may also 

be limited by other sunlight obstructions, such as blooms of harmful algal species (such as 

brown tide) and macroalgae species (some invasive species). Seagrasses may be physically 

destroyed by recreational boating and commercial fishing. Non anthropogenic factors, such 

as sediment type and wave/tidal action also influence the size and location of seagrass beds.94 

                                                 
89 Furbish and Albano. 1994. “Selective Herbivory and Plant Community Structure in a Mid-Atlantic Salt Marsh.” 
Ecology: 75(4), 1015-1022. 
90 Seliskar. 2003. “The response of Ammophila breviligulata and Spartina patens (Poaceae) to grazing by feral 
horses on a dynamic mid-Atlantic barrier island.” American Journal of Botany 90(7):1038–1044. 
91 Levin. 2002. “Indirect Effects of Feral Horses on Estuarine Communities.” Conservation Biology 16 (5): 1364-
1371. 
92 Stoppelaire et al. 2004. “Use of Remote Sensing Techniques to Determine the Effects of Grazing on Vegetation 
Cover and Dune Elevation at Assateague Island National Seashore: Impact of Horses.” Environmental Management 
34(5): 642-629. 
93 Stoppelaire et al. 2004. “Use of Remote Sensing Techniques to Determine the Effects of Grazing on Vegetation 
Cover and Dune Elevation at Assateague Island National Seashore: Impact of Horses.” Environmental Management 
34(5): 642-629. 
94 Wazniak, Karrh, Parham, Naylor, et al. 2004. “Chapter 6.1: Seagrass abundance and habitat criteria in the 
Maryland Coastal Bays.” Maryland’s Coastal Bays: Ecosystem Health Assessment. Maryland Department of 
Natural Resources. 
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Herbivory by sika deer, whitetail deer, and horses also impacts the maritime forest 

of Assateague. In previous studies, researchers determined that deer herbivory greatly 

reduces the regeneration potential of trees.95  Furthermore, deer herbivory changes forest 

under-story vegetation and lowers the diversity in forest bird communities.96  Recent studies 

to determine the effects of herbivory have shown some generalized trends in preferences 

between sika and white-tail deer.  However, it is still too early in the study of herbivory 

preferences to draw many conclusions.97  

The southern pine beetle (Dendroctonus frontalis) also negatively affects the 

forests of Assateague.  Southern pine beetles commonly affect forests throughout the 

southeast United States.  They prefer loblolly, short-leaf, and pond pine trees; on Assateague 

they have impacted loblolly’s the most. 98  In 1994 an infestation occurred in the 

Chincoteague Refuge and management needed to cut down many infected and dead loblolly 

trees.99  Pine beetle infestations are believed to occur in cycles of six to ten years; as such, 

Assateague may be affected again soon.100 

The shifting sands and shoreline of Assateague has changed the community shape 

along the island.  Increased erosion in the northern end decreased habitat space for some 

fauna and flora.  The current north end restoration project should restore some of the lost 

northern habitat.  Meanwhile the growing hook and widening of the island in the south has 

meant an increased area for maritime forest.  This obviously benefits forest denizens, like the 

federally endangered Delmarva fox squirrel (Sciurus niger cinereus). The negative is that 

land expansion, creates more space for salt water intolerant invasive species. 

Invasive and nuisance species are not the dominant species in any community but 

they affect all habitats in the park.  In particular, the freshwater ponds of Assateague appear 

to be affected by Phragmites.  The dunes are at risk due to Asiatic sand sedge (Carex 

                                                 
95 Tilghman. 1989. “Impacts of white-tailed deer on forest regeneration in northwest Pennsylvania.” Journal of 

Wildlife Management 53 (3): 524-532. 
96 McShea and Rappole. 2000. “ Managing the abundance and diversity of breeding bird populations through 
manipulation of deer populations.” Conservation Biology 14 (6): 1161-1170. 
97 Sturm. 2004. “Population Monitoring and Assessment of Vegetation Impacts by Sika and White-Tailed Deer.” 
Report for Assateague Island National Seashore. USDI National Park Service. 
98 Thatcher and Barry. 1982. "Southern Pine Beetle." Report for US Department of Agriculture and Forest Service. 
Accessible on-line at http://www.na.fs.fed.us/spfo/pubs/fidls/so_pine_beetle/so_pine.htm. 
99 Friends of Assateague. “Loblolly Pine. Accessed 11-21-2006 at http://www.assateague.com/loblolly.html. 
100 Turchin et al. 1991. “Why do Populations of Southern Pine Beetles (Coleoptera: Scolytidae) Fluctuate?” 
Environmental Entomology 20 (2) : 401-409. 



 30 

kobomugi).101, 102  To some degree controlled fires are one management tool with potential 

future uses.  However, to a large degree the regular storms and salt water spray are highly 

effective natural means of controlling invasive species.103 

Assateague’s isolated island location also leads to some insular effects on 

wildlife.  Large species such as white-tail deer are able to swim across the bay, however 

smaller species are not as able to re-populate the island from the mainland.  In general plants 

fare well and are able to cross the channels via wind or bird transportation of seeds.  The 

presence of two bridges likely nullifies some fauna isolation.  However, smaller 

herpetofauna, mammals, and invertebrates would take much longer to re-colonize the island 

if a natural or anthropogenic disaster extirpated a species.  Indeed, smaller animals and some 

plants are more at risk due to insular isolation. 

Lastly, present and past visitors have impacted the function of resources on 

Assateague.  Currently, the over-sand vehicle zone, poaching, tourism and previously 

mentioned recreational boaters all affect Assateague resources.  Tourism appears to be a 

smaller impact, however the number of permits issued for primitive eco-tourism has 

increased.  Indeed, the increase of out-of-sight tourism may be an issue.  Also, historic 

actions such as fishing, and the creation of mosquito ditches still affect resources.104 

The over-sand vehicle (OSV) zone has a substantial effect along the inter-tidal and 

fore-dune zone along the eastern shore.  The OSV zone is a 13.5 mile long.  Dunes crossings 

are only permitted at bay access roads located at kilometer markers 23.4 and 25.3.  Located 

at the 21 kilometer marker is ‘the bullpen’ (an area where overnight stays are possible) which 

allows some travel into the upland sand dunes.105  Overall, the OSV zone repels many bird 

species due to vehicle movement. Habitat that could be used by flora or fauna is disturbed in 

this zone.  Specifically, T&E species habitat may be disrupted.  The possibility exists that 

loggerhead head sea turtles could use the beach for nesting.  Also, although not as ideal as 

                                                 
101 Chase and Sturm. 2005. “Alien Plant Management Program Report 2004-2005.” Report for Assateague Island 
National Seashore. USDI National Park Service. 
102 Lea et al. 2000.  “Additions to Flora and Rare Plant Surveys and Status, 1996-1999.” Report for Assateague 
Island National Seashore. USDI National Park Service. 
103 National Park Service (NPS). 2006. “Finding of No Significant Notice: Fire Management Plan.” USDI National 
Park Service.  
104 Personal communication with Carl Zimmerman: Chief of Natural Resources, and Jack Kumer: Resource 
Management Specialist. ASIS NPS Staff: 2006. 
105 National Park Service (NPS). 2006. “Over Sand Vehicle (OSV) Use).” USDI National Park Service. 
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the northern end, piping plovers might find suitable habitat in the OSV zone. Lastly, plant 

species such as seabeach amaranth and seabeach orach are threatened if vehicles illegally 

stray from the beach into the dunes.106 

The current developed zone in the North also adds a barrier to some populations 

on Assateague.  The roads, trails, and concentration of people in the developed zone of 

Assateague inhibit the movement of animals.  Furthermore, occasional visible road kill 

accidents indicate some very negative direct interactions.  Even when considering the effects 

of humans, the most important dispersal barrier is still the water surrounding the island. 

The effect of small levels of poaching is also significant.  No known plant 

poaching occurs, however some poaching of biota occurs.  Although hunting seasons occur 

for both species of deer, some illegal hunting occurs outside of season or in off-limit areas.  

Management of sika deer utilizes hunting; however, hunters still poach.  The effect of 

poaching on waterfowl is also a concern.  Although NPS staff has reports of waterfowl 

poaching, the extent is unknown.  Few law-breakers are caught and as such, a low level of 

illegal hunting may continue.107  

Lastly, negative vestigial impacts of former human land use still occur.  The 

creation of mosquito ditches along the salt water marsh still remains and paradoxically 

increases salt-water mosquito breeding grounds on Assateague.  Also, some negative runoff 

still occurs from the former hunting camps along the island and the former private road that 

stretches down the middle of the island.  Although the roadway built to service former 

inholdings is no longer in use, remnant pieces of the road still persist and pollute.108 

 

 

 

 

 

 

                                                 
106 Personal communication with Jack Kumer: Resource Management Specialist. ASIS NPS Staff: 2006. 
107 Personal communication with Carl Zimmerman: Chief of Natural Resources, Jack Kumer: Resource Management 
Specialist, and Brian Sturgis: Ecologist. ASIS NPS Staff: 2006. 
108 Personal communication with Carl Zimmerman: Chief of Natural Resources, and Jack Kumer: Resource 
Management Specialist. ASIS NPS Staff: 2006. 
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Figure Three: Three sika deer.  The foremost sika deer wears a radio collar around its neck.  

Currently a study is underway to determine sika herbivory and movement on the island. 

 

 

ii. Species Composition and Condition  

a) Native Species 

This section will discuss the species native to Assateague and the relative 

abundance of mammals, herpetofauna, birds, fish, insects, and plants.  Besides concerns for 

some rare and threatened species, the native flora and fauna are in relatively good condition.  

 

Mammals: 

Resident mammalian populations at Assateague are fairly small and are limited 

by, among other things, distance from the mainland (Species lists are available on NPSpecies 

database).109  The most common native species are white-tailed deer (Odocoileus 

virginianus), red fox (Vulpes vulpes), raccoon (Procyon lotor), cotton-tail rabbit (Sylvilagu 

floridanus), rice rat (Oryzomys plustris), meadow vole (Microtus pennsylvanicus), least 

shrew (Cryptotis parva), white-footed mouse (Peromyscus leucopus), house mouse (Mus 

                                                 
109 National Park Service (NPS). 2003. NPSpecies. USDI National Park Service. 
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musculus) and meadow jumping mouse (Zapus hudsoius). The muskrat (Ondatra zibethicus), 

river otter (Lutra canadensis), opossum (Didelphis marsupialis), grey squirrel (Sciurus 

carolinensis), Delmarva fox squirrel (Sciurus niger cinereus), coyote (Canis latrans), red bat 

(Lasiurus borealis), silver-haired bat (Lasionycteris noctivagans), and Seminole bat110 

(Lasiurus seminolus) also are occasional visitors to the island. The waters of Assateague are 

used by the common dolphin (Delphinus delphis), Atlantic bottlenose dolphin (Tursiops 

truncatus), fin backed whale (Balaenoptera physalus), sperm whale (Physter catodon), 

humped-backed whale (Megaptera novaeangliae), and harbor seal (Phcoa vitulina).111  

 

Herpetofauna: 

The herpetofauna diversity on Assateague is fairly small (Species lists are 

available on NPSpecies database).112  Although plenty of salt water exists around the island, 

fresh water limitations affect species diversity.  Seven species of amphibians have been 

identified on Assateague.  Of the reptiles, six species of snake, five species of freshwater 

turtles, four sea turtle species, and two species of lizard may live on the island.  

The common turtles are the snapping turtle (Chelydra serpentina), mud turtle (K. 

subrubrum), box turtle (Terrapene carolina), and the Maryland state reptile--Diamondback 

Terrapin (Malaclemys terrapin terrapin). The sea turtles found are the loggerhead turtle 

(Caretta caretta), leatherback turtle (Dermochelys coriacea), green (Chelonia mydas), and 

Kemp’s ridley (Lepiochelys kempii). Of those four turtles the first two are by far the more 

common. The loggerhead sea turtle is known to use the sand of Assateague for nesting.  

Further discussion of sea turtles can be found in the Threatened and Endangered Species 

section. 

The two common lizard species are the five-lined skinks (Eumeces fasciatus) and 

northern fence lizards (Sceloporus undulatus hyacinthinus). They do not appear in great 

numbers on Assateague. Indeed, the northern fence lizard may no longer be present on 

Assateague.113  Both species preferred habitat is the scrub-shrub thickets and forests.114 

                                                 
110National Park Service (NPS). 2001. Biological Inventory Status & Needs. Report for Assateague Island National 
Seashore. USDI National Park Service. 
111 Paradiso and Handley. 1965. "Checklist of Mammals of Assateague Island." Chesapeake Science 6 (3): 167-171. 
112 National Park Service (NPS). 2003. NPSpecies. USDI National Park Service. 
113 Brotherton, Cook, and Behler. “Draft Amphibian and Reptile Inventory.” Report for Assateague Island National 
Seashore and the Wildlife Conservation Society. 
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The six species of snake on Assateague are all non-venomous.  They are the 

garter snake (Thamnophilis sirtalis), eastern hognose (Heterodon platyrhinos), rough green 

snake (Opheodrys aestivus), black racer snake (Coluber constrictor), rat snake (Elaphe 

obsolete), and northern water snake (Nerodia sipedon sipedon).  The first five species use 

inland forest habitat and make use of the former hunting camps along the bayside of 

Assateague.  The northern water snake appears along the salt marshes on the park’s western 

side and recently was found to be the most common snake on Assateague.115, 116 

The common amphibians are the southern toad (Bufo terrestris), green tree frog 

(Hyla cinera), gray tree frog (Hyla versivolor), leopard frog (Rana utricularia), Fowler's 

toads (Bufo woodhousii fowleri), New Jersey chorus frogs (Pseudacris triseriata kalmi), 

bullfrogs (Rana catesbeiana), and green frogs (Rana clamitans melanota).  Most surprising, 

only recent inventories found that the gray tree frog was present on Assateague.117  The fresh 

water ponds and temporal pools are vital habitat for amphibian breeding. 118  

 

Birds: 

Assateague Island lies on the important Atlantic migratory flyway used by many 

waterfowl.  Indeed, many bird species migrate through, using its habitats.  The Seashore 

provides habitat for shorebirds, wading birds, colonial water-birds, and Neotropical 

migratory song birds (Species lists are available on NPSpecies database).119  The importance 

of Assateague for bird habitat was recognized when it was included in the Western 

Hemisphere Shorebird Reserve Network.  The autumnal migration of peregrine falcons, the 

breeding of piping plovers, and wintering of other northern bird species are key examples of 

the importance of Assateague.120  

                                                                                                                                                             
114 National Park Service (NPS). 2006. “Reptiles.” USDI National Park Service. Accessible at: 
http://www.nps.gov/asis/naturescience/reptiles.htm 
115 National Park Service (NPS). 2006. “Reptiles of Assateague Island National Seashore.” Report for Assateague 
Island National Seashore. USDI National Park Service. http://www.nps.gov/asis/naturescience/reptiles.htm 
116 Brotherton, Cook, and Behler. “Draft Amphibian and Reptile Inventory.” Report for Assateague Island National 
Seashore and the Wildlife Conservation Society. 
117 Brotherton, Cook, and Behler. “Draft Amphibian and Reptile Inventory.” Report for Assateague Island National 
Seashore and the Wildlife Conservation Society. 
118 Gibbons and Coker. 1978. “Herpetofaunal Colonization Patterns of Atlantic Coast Barrier Islands.” American 

Midland Naturalist 99 (1): 219-233. 
119 National Park Service (NPS). 2003. NPSpecies. USDI National Park Service. 
120 National Park Service (NPS). 1999. Assateague Island Resource Management Plan. USDI National Park Service. 
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For the year of 2006 on Assateague, the least tern (Sterna antillarum), the black 

skimmer (Rhynchops niger), the American oystercatcher (Haematopus palliates), and the 

resident Canada goose (Branta canadensis) were of ‘management concern.’  The Least tern 

is considered federally endangered in non coastal US.  The black skimmer and the American 

oyster catcher are regionally rare.  Lastly, the resident Canada goose is considered a nuisance 

on Assateague and Park Staff is attempting to diminish the resident population numbers. 

A hunting season also exists on Assateague for waterfowl.  Hunters may only use 

specified blinds and even after buying a permit must check in at a ranger station every day 

before hunting.  Currently most waterfowl species, except the tundra swan, are eligible to be 

hunted during specified seasons.  Regulations can be accessed at the Assateague visitor 

center or on-line at, www.nps.gov/archive/asis/hunting.htm.121 

 

Fish: 

Specifically looking at popular sport fish, Assateague waters contain numerous 

fish species.  In ocean-side waters fishers can catch Black drum (Pogonias cromis), channel 

bass (Sciaenops ocellatus), weakfish (Pseudotolithes typus), summer flounder (Paralichthys 

dentatus), whiting (Merlangius merlangus), bluefish (Girella cyanea), white perch (Morone 

americana) and mullet (Mugil cephalus).  Also along the ocean, other commonly caught fish 

species are, sand tiger sharks (Carcharias taurus), smooth dogfish sharks (Mustelus canis), 

sandbar sharks (Carcharhinus milberti), and skates (Raja eglanteria).122  In the coastal bays, 

summer flounder, tautog (Tautoga onitis), striped bass (Morone saxatilis), channel bass, 

weakfish, and bluefish are recreationally fished.  Commercial fin fishing in Seashore waters 

is not legal; as such, only recreational fishing with the requisite MD fishing license is 

allowed in the MD coastal bays. 

Further research on fish of the Seashore occurs through the Maryland Coastal 

Bays program.  Fish presence is verified through scientific trawls that take place in 

Sinepuxtent, Newport, and Chincoteague Bays.  Although, no exclusive fish monitoring 

occurs for Assateague, what happens to fish in the wider bay affects fish in park waters.  In 

                                                 
121 National Park Service (NPS). 2006. “Hunting at Assateague.” USDI National Park Service. Accessible at: 
www.nps.gov/archive/asis/hunting.htm. 
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general the MD Coastal Bays program noted a decline in forage fish (bay anchovy (Anchoa 

mitchili), menhaden (Brevoortia tyrannus), spot (Leiostomus xanthurus), and Atlantic 

silverside (Menidia menidia)) in coastal bay waters since 1972 to the present day.  

Meanwhile, the local finfish stocks appear to be relatively stable with a few exceptions.  The 

summer flounder (Paralichthys dentatus) stock collapsed in 1989. At that point, management 

by the Atlantic States Marine Fisheries Commission began and fishing quotas were 

developed.  Although, flounder have recovered enough to be fished they are still not at target 

levels of abundance.123 

Habitat problems also occur due to extreme eutrophic conditions that create poor 

oxygen environments and result in fish kills.  Fish kills usually only occur in the summer 

months, when algae blooms are more likely to occur.  The fish most often found in kills are 

smaller forage fish, such as Atlantic silversides, Atlantic mullet, and striped mullet.  Most 

often the kills take place in shallow water inner bays and canals.  The reduced populations of 

forage fish combined with habitat problems and potentially high quotas likely have delayed 

the recovery of the flounder stock124  The last potential issue is that either due to some 

stressor, or other factor some fish appear to have diseases.  Striped Bass for one appear to 

have lesions.125  (Species lists are available on NPSpecies database)126 

 

Insects: 

Extensive research at Assateague has uncovered a good working knowledge of 

the insect resources on Assateague.  Scientific investigative research has occurred for 

odonates (dragonflies and butterflies), grasshoppers, hymenopterans, dipterans and 

orthopterans.  As a result, detailed species lists now exist for those species.  Monitoring and 

research also occurs each year for the mosquito.  Mosquitoes are captured each year to look 

for diseases, such as West Nile virus and Eastern Equine Encephalitis (EEE).127  Although 
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more research may be needed, most insect taxa have been investigated.128  Information (such 

as preferred habitat and range) on Maryland-listed endangered tiger beetles also has led to a 

greater working knowledge of the ecological effects of insects on Assateague.129  

 

Vascular Plants and Non-vascular Plants (Lichens, and Bryophytes): 

Looking at vascular plant species, some species of concern exist and some 

invasive species are issues.  Seabeach Amaranth is a federally listed threatened species of 

plant. Other plants species of concern are seabeach knotweed (Polygonum glaucum), sea 

purslane (Sesuvium maritimum), seabeach orach (Atriplex arenaria), seabeach sandwort 

(Honckenya peploides), and beach plum (Prunus maritime).130  In looking at NPSpecies 

(Species lists are available on the NPSpecies database)131, the flora and fauna database for 

the NPS, that database lists 135 native plants on Assateague that are locally rare, and 110 

area natives that are locally uncommon.132  

 In 2000, park managers conducted a survey of the non-vascular bryophytes. 

Bryophytes are primitive plants that often are important in plant communities.  Bryophytes 

habitat widely varies and habitat can be anything from tree bark to aquatic ponds.  

Bryophytes, especially on barrier islands, are abiotically limited by wind desiccation and the 

presence of saline.  Indeed in a given habitat, increased limiting abiotic factors correlate to 

less diverse and numerous bryophyte communities.  Since, barrier islands are often very 

harsh, the frequently are poor in bryophyte diversity.   Although this survey did not consider 

bryophytes in Virginia, numerous species were found.  Overall, 27 species were collected: 

six liverwort species and twenty-one moss species. 133 

Lastly, in 2000, NPS staff surveyed Assateague for lichens.  Based on the 

Assateague herbarium collection of lichens, 91 species at one time inhabited ASIS.  The 

result of this survey only found 43 species of lichen.  No reason was given for absences of 
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other species of lichen. Future studies may reveal more species on ASIS.  Furthermore, 

further studies along the nearby mainland may assist NPS staff in understanding lichen 

habitat range. 134 

 

Mollusks (snails, slugs, mussels, clams) and Crustaceans (shrimp, barnacles, crabs): 

 The issues effecting aquatic mollusks (Species lists are available on the 

NPSpecies database) 135 and crustaceans (Table One)136 appear to be similar.  In general, all 

are affected when water quality is poor.  Mollusks, such as mussels and clams, filter the 

water column; however, they cannot survive when water quality is poor.  The crustaceans in 

the Bays are two species of shrimp, and one species of barnacle.  Meanwhile two other 

crustaceans, fiddler and ghost crabs live amidst the sand in the intertidal beach. In the past 

the area was a mainstay for mussels.137  

 Native Americans were known to collect abundant shellfish, and by the mid 

1700s European-Americans were collecting oysters. Oysters were still in large quantities 

when the Ocean City inlet was constructed.  After that time, the oyster populations declined. 

The influx of ocean water permitted predators and competitive clams to thrive.  Furthermore, 

disease (MSX and Dermo) also contributed to the decline of oyster populations.  Likely, the 

combination of increased predation, disease, and over-harvesting led to the decline of oyster 

populations.138  Although less exploited and harvested, the Atlantic scallop was once 

abundant in the bays and supported a commercial fishery in southern Chincoteague Bay. 

Unfortunately, the scallop was nearly wiped out in the 1930s due to a wasting disease that 

impacted seagrass and thus scallop habitat.139 The hard clam still survives. 

Clam harvest increased over the past 20 years while oyster harvests have dropped 

significantly. Hard clam harvests likely reflect harvesting technology changes and modest 

increases in clam population. Maryland and Virginia each have major commercial clam 
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industries.  Due to the damage to seagrass beds that hydraulic clam dredges induce in 

Chincoteague Bay, since 1988 more than 15,000 acres of SAV habitat, most within Seashore 

waters, has been closed to commercial clam dredging since 1998.140  

Commercially and recreationally hard and soft crab harvesting is economically 

important.  The history of crabbing in the bays has been tumultuous, with harvests declining 

the 1950s, but gradually increasing through the 1970s and 1980s.  Current harvest data 

indicates that crab populations are stable. Most of the local crab harvest starts early in the 

spring when the bays’ shallow waters rapidly warm. This earlier harvest allows MD crabbers 

to crab in the coastal bays until the larger crabs in the Chesapeake Bay become more 

abundant.141 The issue here is that the commercial clam harvests in Maryland may not be in 

code with Assateague and NPS regulations. As the regulations are concerned, shell-fishing is 

allowed in the Seashore.  The key point though is that VA defines crabs as shellfish, whereas 

MD does not.  The future of clamming in Maryland is as a result in doubt.142   

 

Table One: 

Crustacean Species List 

Crustaceans 
Common Name Latin Name 

Mantis shrimp Oquilla empusa 

Goose barnacle Lepas anatifera 

Edible shrimp Palaemonetes pugio 

Mole crabs (Sand bugs) Hippa talpoida 

Mud Fiddler Uca pugnax 

Sand Fiddler Uca pugilator 

Ghost Crabs Ocypode quadrata 

Blue Crabs Callinectes sapidus 

 

b) Exotic and Invasive Species 

The flora and fauna of Assateague have a fair number of nuisance exotic and 

invasive species.  To a large degree, the NPS actively manages the effects and numbers of 
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these species through population control measures, invasive removals, and public education.  

However, some concerns still exist. 

Horses and humans have existed at Assateague for nearly 300 years.  No matter 

how they arrived at Assateague, the impact of these large herbivores on the vegetative 

landscape is unambiguous. Two relatively distinct populations exist on Assateague.  The 

NPS manages a Maryland herd of horses, while the Fish and Wildlife Service manage the 

Chincoteague National Wildlife Refuge herd.  The NPS has recognized the deleterious 

impacts of this beloved non-native species and is seeking to remedy the situation.  The 

Maryland horses are currently kept on birth control which has succeeded in limiting the 

number of new foals in the population.  A new management plan that would limit the number 

of horses to approximately 100 (from 166) would be helpful. 143  Recent genetic research into 

the horses indicates that 100 or fewer horses would be a genetically stable population. 144  

How reductions would take place is uncertain.  Furthermore, the period of time before the 

population reaches a lower level is unknown.  The main need will be for managers to explain 

to the public why fewer beloved horses should live on Assateague.  The only other obstacle 

will be in determining the time frame for a reduction.145 

Another non-native herbivore, the sika deer, has affected Assateague's plant 

communities.  Sika deer are originally from East Asia and are, in fact, diminutive members 

of the elk family.146   In the 1920's, Sika deer were allegedly established by a Boy Scout 

troop transferring the deer to a local landowner prior to the establishment of the Seashore.147  

The park's annual hunting season provides a modicum of control. Three Sika hunting seasons 

exist for crossbows in the fall and winter, a shotgun season occurs from Nov. 26th to 

Dec.10th, lastly two seasons exist for muzzle-loader hunting.  All hunting however, must take 

place in designated areas of ASIS.  During the 2004-2005 season approximately 140 sika 

deer were killed.148  Regardless of the hunting induced population loss, the population 
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appears to have expanded over the past 25 years.149  In addition to increasing grazing 

pressures, sika deer may be out-competing and supplanting the native white-tailed deer 

population on the island.150  They also provide transport of deer ticks around the island and 

thus facilitate the potential spread of Lyme disease among park mammals.151 

The invasive insect, the gypsy moth (Lymantria dispar) is also now on the docket 

for increased management.  ASIS park staff plan on monitoring population trends and 

resource impacts, controlling on the short term populations, and researching environmental 

damage thresholds.  ASIS plans on effectively controlling gypsy moth by 2008.152 

Recently, an influx of invasive species in the estuary and ocean has occurred. 

Green crabs (Carcinus maena), Asian shore crabs (Hemigrapsus sanguineus), and dead 

man’s fingers macro algae (Codium fragile) are present along the west coast of  ASIS, near 

the northern bridge access point to the Ocean City inlet.  Frequently marine species are 

introduced elsewhere as a result of ships exchanging ballast water.  Dead man’s fingers algae 

was initially found in NY in 1957, ship traffic has continued its migration along the Atlantic 

coast.  The invasive algae is fast growing, easily supplants native algal, and can overwhelm 

shellfish beds.  Asian shore crabs likely were introduced by fisherman as bait for Tautog.  

Green crabs were some point passed via ships to the Atlantic Coast in the 1950s.  Both 

invasive crabs compete with the native blue crabs, and without management could also 

overwhelm native crab and shellfish.153  

Invasive species of terrestrial plants are localized problems on Assateague.  

Invasive plant species come to Assateague via cars, birds, or wind.  Park staff estimate that 

1/3 of plant species are invasive, however most vegetative cover is native.154  Many invasives 

are carried from the mainland by wind across the bay.  Other seeds may be transported via 

bird droppings.  Lastly, cars and people also move seeds from the mainland to the island.  
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According to the Fiscal Year 2005-2008 strategic plan, “By September 30, 2008, 11.1 acres 

of ASIS lands impacted by invasive (non-native) plants [will be] controlled.”155  

During the 2004-2005 field season, NPS staff monitored and removed the 

following species: tree-of-heaven (Ailanthus altissima), European alder (Alnus glutinosa), 

dusty miller (Artemisia stelleriana), Asiatic sand sedge (Carex kobomugi), Japanese clematis 

(Clematis terniflora), autumn olive (Eleagnus umbellate), weeping lovegrass (Eragrostis 

curvula), Japanese honeysuckle (Lonicera japonica), purple loosestrife (Lythrum salicaria), 

eulalia (Miscanthus sinensis), black pine (Pinus thunbergii), and multiflora rose (Rosa 

multiflora).  In the past ASIS staff has worked with the NPS Northeast Region’s Exotic Plant 

Management Team and the National Capital Region team.156   

Lastly, the plant species Phragmites is considered a big issue.  Phragmites plants 

are seen increasingly along road sides and threaten to displace native plants along the inland 

freshwater ponds.  Phragmites is fast growing and can quickly limit the space available to 

other plants.  Such a displacement may, as a chain reaction, affect the native fauna that use 

freshwater pools of water.  As a result, park staff currently treats some of the Phragmites 

stands.  Due to active monitoring and removal of invasive species, exotic species currently 

are kept in check.157  
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Figure Four: Two denizens of Assateague’s coastal beach.  The non-native feral horses here 

were likely evading the pervasive mosquitoes and flies of the bayside of Assateague. 

 

 

c) Threatened and Endangered Species 

Assateague Island is a refuge for wildlife along the mid-Atlantic coast.  One 

reason for this is its dynamic habitats. As a result, ASIS has a collection of charismatic 

species that have been listed as threatened or endangered by the federal government and/or 

state governments. Those species federally listed include the piping plover (Charadrius 

melodus), the American bald eagle (Haliaeetus leucocephalus), tundra peregrine falcon 

(Falco peregrinus tundrius), the seabeach amaranth (Amaranthus pumlius), Delmarva fox 

squirrel (Sciurus niger cinereus), the right (Eubalaena glacialis), humpback (Megaptera 

novaeangliae), sperm (Physter catodon), and fin (Balaenoptera physalus) whales,the green 

(Chelonia mydas), Kemp’s ridley (Lepiochelys kempii), leatherback (Dermochelys 

coriacea), and loggerhead (Caretta caretta) sea turtles. 158,  159  The two species of tiger 

beetle ((C.  d. media) and (C. lepida)) are considered endangered by the state of Maryland.160 

Although the majority of the federally-listed wildlife species are migrants, Assateague Island 

is still important as breeding territory for many species (piping plovers, bald eagles, and 
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loggerhead sea turtles) and as an important corridor for many of the other species.  The 

following sections will address some populations on ASIS that the NPS actively manages or 

monitors. 

 

Piping Plovers (Charadrius melodus): 

Piping plovers (Charadrius melodus) were federally listed as a threatened species 

in 1986.  Plovers have historically occurred on Assateague and have nested on the island, at 

least since monitoring began in 1985.  Piping plovers use a small area of habitat on the 

extreme northern end of the island that is managed by the National Park Service, and a 

population on the southern end that inhabits land managed by the Fish and Wildlife Service.  

On Assateague Island National Seashore, during the 2005 breeding season, 63 plover pairs 

nested on the Seashore.161  

In regards to their habitat preferences, plovers prefer to nest either above the high-

water line on beaches, on sparsely vegetated sand flats, or on overwash fans.  The availability 

of such nests can change year to year as a result of storms or vegetative overgrowth. 162  

Piping plovers, like many other barrier island inhabitants, adapt to the weather dynamics and 

as a result of storms often find better nesting habitat. Piping plovers will arrive each year in 

mid to late march, and chicks fledge by mid to late August. The duration of time that fledged 

birds stay before migration is unclear; however most plovers will migrate by early 

September.163 

Plovers on Assateague will continue to be monitored and disturbance managed 

(human or nuisance animal induced) for their continued recovery.  Public-use area closures 

will be used to keep people from disturbing critical nesting grounds.    Predator enclosure 

cages are used to grant a measure of protection to nests with more than three eggs. Numerous 

denizens of Assateague may affect plovers and cause nest abandonment or predation.  

Horses, foxes, raccoons, ghost crabs, and a host of bird species such as crows, falcons, gulls, 

grackles, and herons have all been documented, either directly or indirectly, as influential on 
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Breeding Season. Report for Assateague Island National Seashore. USDI National Park Service. 
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nesting success.  In the past, nuisance foxes that denned near the plovers were moved.164  The 

future of plovers on Assateague will and can be bright as long as the current management 

plan is followed.  However, Assateague park staff currently struggles with active research of 

island plovers, and relies upon seasonal staff for assistance in monitoring.  Those two human 

issues may impact future resource monitoring and management most.165 

The disruption that might have occurred due to the North End stabilization project 

did not occur.  Instead the current berm of slightly higher elevation along the middle of the 

northern end of the island has been favored habitat for nest piping plovers.166, 167 

 

Seabeach Amaranth (Amaranthus pumlius):  

Seabeach amaranth (Amaranthus pumlius) is a federally listed threatened species.  

Before 1998, amaranth appeared limited to a population in New York and populations on a 

swath of barrier islands from North Carolina to South Carolina.  Amaranth disappeared from 

Assateague for thirty years before reappearing in 1998.  After the reappearance, a three-year 

restoration project began.  The initial population of less than 10 individuals168 has been 

restored to a population of close to 2,000 plants.169  

Seabeach amaranth lives in upper beaches and over wash zones.  The species 

benefits from a lack of competition and can handle mild amounts of salt water.  Furthermore 

amaranth exhibits an adaptation to storms that effectively controls other plants that normally 

out-compete amaranth. Extreme inundation may kill amaranth and as such, to maintain 

populations, amaranth needs large areas of suitable habitat.  Long-lived seeds appear to be 

the other major factor for amaranth survival.170 

Seabeach amaranth is threatened by ungulate grazing (horse evidence extensive), 

arthropod herbivory, and competition from invasive Asiatic sand sedge.  Currently, on-going 
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studies identifying effects of deer and horse herbivory should better identify positive and 

negative ungulate grazing effects.  Seed herbivory may in fact positively impact amaranth 

dispersal.  Although the over-sand vehicle zone receives extensive use, the effects are not 

usually felt by amaranth.  Amaranth plants do not typically appear within 30 meters of the 

water line.  The effect from on-beach driving ostensibly occurs when people illegally drive in 

the out of bounds area.  Current management limits the number of vehicles in the off-road 

zone and as a result minimal vehicle impacts to amaranth are thought to occur. 

 

Marine Life: 

The cetacean and chelonid life of Assateague currently are not actively managed.  

The lack of management is understandable since the NPS has limited jurisdiction over their 

waters (half mile from shore). Nonetheless, the turtles of Assateague are all federally listed 

threatened or endangered.  The cetaceans are not all endangered; however, the right, 

humpback, sperm, and fin whales are all federally listed species protected under the 

Endangered Species Act. 171  

The sea turtles present are the loggerhead hurtle (Caretta caretta), leatherback 

turtle (Dermochelys coriacea), green (Chelonia mydas), and Kemp’s ridley (Lepiochelys 

kempii).  The loggerhead sea turtle has appeared each year at Assateague since 1992.  From 

2000 to 2003, the leatherback turtle has been seen every year.  A regional increase in 

leatherbacks may signal an increased use of Assateague’s beach and waters.  Likewise the 

other two sea turtles have all been seen since 2000, although they occurred in smaller 

numbers.172  

The cetaceans present are the northern right (Eubalaena glacialis), humpback 

(Megaptera novaeangliae), sperm (Physter catodon), and fin (Balaenoptera physalus) 

whales.  Each of these species is considered threatened or endangered.  The northern right 

whale (Eubalaena glacialis) currently numbers 100 in North Atlantic waters.  As such, they 

are tremendously at risk.  The effect that management can have on the right whale or the 
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other cetaceans is likely minimal. However, a lack of management of beaches, boaters, and 

fishers may indirectly affect these species.  As a result improvements are recommended.173 

 

Delmarva Fox Squirrel (Sciurus niger cinereus): 

The Delmarva Fox Squirrel (Sciurus niger cinereus) is notable due to the 

extensive work done in Chincoteague National Wildlife Refuge to re-introduce and manage 

the population.  They are larger than their gray squirrel cousins and are notable for their 

larger tails and white-banded faces.  At present they do not consistently inhabit the Maryland 

half of Assateague Island.  As such, the NPS currently has no management plan for the 

Delmarva fox squirrel.  In the future, the Delmarva fox squirrel likely would move north into 

Maryland and when the time comes, some habitat improvement in the form of squirrel boxes 

could be employed near the MD-VA border.174 

 

Maryland-Listed Endangered Species: 

 Two rare native species of tiger beetle live on ASIS.  The white tiger beetle 

(Cicindela dorsalis media,) and little white (or ghost) tiger beetle, (Cincindela lepida) are 

both listed as endangered by the state of Maryland.  The white tiger beetle (C. d. media) 

inhabits similar habitat as the endangered seabeach amaranth, living in the beach zone, near 

the waters edge.  The adults and larvae depend upon tidal wave processes that create ideal 

microhabitat locales.  C. d. media currently may be found in other locales alone the eastern 

coast of the U.S.  Small populations occur in Delaware, New. Jersey, both Carolinas, 

Georgia, and Florida. On ASIS, they reside nearly exclusively in the north end where limits 

to vehicular and foot traffic occur.  The beach area of ASIS in the state park and OSV zone 

would be habitat for C. d. media; however human use appears to limit their range.175 

The little white tiger beetle (C. lepida) lives in thinly vegetated dunes, and requires 

drier sand.  Along the eastern U.S. coast, C. lepida occurs only in a limited range. North of 

Maryland it likely only lives in Delaware, and maybe New Jersey.  South of Maryland, the 
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Virginia half of Assateague and Nags Head in North Carolina are the only two places that 

contain C. lepida. They do however occur in dune systems in the central United States and 

Canada. On ASIS, they recently appeared in the OSV, which expands their current habitat 

use on Assateague; previously C. lepida only occurred in the northern end of the Seashore. 

As a result, concerns exist regarding the OSV zone effects on the invertebrates.  The central 

zone of Assateague where a former inland road existed may be suitable habitat if vegetation 

does not overgrow their requisite sandy habitat.176 

 

II. Environmental Quality and Biotic Health  

i. Water Resources  

The water resources on Assateague are significant to barrier island life and in the 

greater ecology of Maryland’s coastal bays and the Atlantic ecosystem.  The freshwater 

ponds of Assateague are particularly crucial for the terrestrial life of the island. The saltwater 

resources provide for a bountiful number of plants and animals. Many of the parameters 

discussed here, such as algal blooms, sedimentation, nutrients, and organic matter, only apply 

to the bayside water resources.  Fewer data sets are available for the ocean-side. The ocean 

side in general faces fewer problems due to the flushing that occurs with tides and wave 

action.  This water resources section will address the water resources of each side separately. 

  

Bayside Assateague: 

Surrounding Assateague Island are Chincoteague and Sinepuxtent Bays.  Further 

away but still impacting Assateague is Newport Bay (which is north of Chincoteague Bay 

and west of Sinepuxtent Bay). According to the Maryland Coastal Bays report of 2004, 

Newport Bay received a ‘poor’ water quality mark due to excess nutrients, yearly brown 

tides, and low benthic diversity. Despite intact SAV habitat along Assateague's coast, major 

water quality concerns currently exist.177  Amazingly 90% of the SAV in Chincoteague Bay 
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exist in ASIS waters.178  Although some of the surrounding bays have better conditions, parts 

of the bays have excess nitrogen, phosphorous, and reduced dissolved oxygen (DO).  In 

general the summer waters are worse than winter waters and have increased likelihoods of 

eutrophic conditions. 179  Major issues from brown tides and other algal blooms exist.  Brown 

tide exceeded threshold levels in the Coastal Bays from 1999 to 2003.  The years 1999 and 

2002 had category 2 blooms in the northern and southern bays. The southern bays were 

affected by Category 3 blooms every study year. In 2003, an extensive bloom (temporally 

and spatially) occurred in the southern bays when no other area in the mid-Atlantic reported 

brown tides.180 

The actual run-off from Assateague is less problematic than that from the 

surrounding counties.  However, the key will be for the Seashore to continue to work with 

local cities, Accomack County, and Worchester County to improve water quality.181 In 

Virginia, the pollution previously mentioned on Wallops Island will be a continued problem 

in the future. 

SAV is of significant importance to the bayside ecosystem in Assateague.  It 

provides shelter and food for fish and crab larvae, while also providing habitat for waterfowl, 

river otters, and other larger aquatic biota. Assateague waters contain two main types of 

SAV: eelgrass (Zostera marina), which is most abundant, and widgeon grass (Ruppia 

maritima).182  Water quality is critical for SAV and poor light from turbidity or algal blooms 

can negatively impact SAV.  Physical damage also occurs from boat wakes, or boat 

propellers.  In ASIS waters, this is more minimal due to restrictions on boat traffic to only 

travel from the mainland and ASIS.   

Assateague Island has only two points where boats may land. At the southern end 

of Assateague, personal watercrafts are allowed only within a small transportation corridor 
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linking boat launch points on Chincoteague Island with a traditional landing spot at 

Assateague Point on the north side of Toms Cove. On the north end of Assateague Island in 

Maryland where personal watercraft use has traditionally been heaviest, there will be a 

second small transportation corridor providing access to the Island at the northern tip. These 

corridors allow personal water crafts as transportation to land on the Seashore at traditional 

mooring spots, as such all other use within Assateague is prohibited.183 

 

Oceanside Assateague: 

 Along the coast, as previously noted, the waters and beaches are monitored for 

fecal coliform.  So far no excessive counts have occurred.184  Otherwise the oceanic water 

conditions are not believed to have issues from pollution, besides marine debris. The effects 

of an oil-spill would likely be devastating.  In the absence of worse case scenarios, the 

biggest problems in the water are from lost fishing gear (ghost gear), garbage pollution, and 

potential regional over-fishing or ecological problems.  Specifically, floating trash (marine 

debris) can be mistakenly ingested by sea turtles and sea birds.  The results of those 

interactions may even be lethal.  Also, fishing gear can entangle and harm marine mammals 

and turtles. 185  Unfortunately, Assateague has very little control over these larger region-

wide issues.  The routine pick-up of floating trash and marine debris would only help 

maintain locally clean waters and beach.  Assateague as recently as 2005 participated in 

International Beach Cleanup Day and picked up over one and a half tons of trash.186 

The effect of the North End restoration project on water quality remains to be 

seen.  The project, or something similar, is clearly needed to counteract the sand starvation 

that occurs because of the Ocean City Inlet.  Nonetheless, in the short run, the 2003 sand 

bypass increased particulates in the ocean waters for a few hours.  The fact that beach 

organisms are not directly harmed by sand dumping through beach nourishment is positive.  

However, the effects of dredging for sand and pumping massive quantities of sand are not all 

know.  Some direct harm occurs when dredges suck up organisms with the sand.  Sea turtles, 
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fish, and a majority of benthic creatures are killed if they are in the wrong place.  In the long 

run, the North End of the island should no longer erode and narrow.  Although the positives 

of a stable northern end and restored sand flow are great, twice yearly bypassing of sand will 

temporarily disrupt water quality and marine biota.187 

   

ii. Air Quality  

Monitoring at Assateague does not include all of the various air quality 

contaminants.  Nonetheless, the Seashore benefits from the National Atmospheric Deposition 

Program (NADP) monitoring station and atmospheric observation sites.  NADP sites monitor 

precipitation, and the various chemicals in the collected water. Fifty-two weekly samples are 

collected, processed and transmitted to the national data analysis center.188  The NADP site 

on Assateague measures nitrate, sulfate, chloride, ammonium, orthophosphate, sodium, 

potassium, magnesium, calcium, pH, and conductivity.  In general NADP sites are useful 

because they indicate the total annual pollutant loading at a site. The NADP site on 

Assateague was installed in September of 2000; long term pollutant trends are, as a result, 

unavailable. Assateague staff also operates a functional weather station, located at kilometer 

marker 30 near the Virginia Border.  In addition, two rain gauges are located at the visitor 

center.189 

Significant pollutant trends for Assateague are largely unavailable.  However, 

what is known is that VOC’s, ozone, and sulfur oxides all occur in slightly degrading 

conditions.190  Other pollutants like mercury and nitrogen oxides do not appear to be 

issues.191, 192 
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iii. Soils and Sediments  

The soils and sediments of Assateague generally appear in good condition.  

However, the sediments on land and water have different management concerns and different 

levels of supporting research.  In general, the soils of Assateague have insufficient data 

associated with them.  Further research will be needed to conclusively indicate intact or 

damaged natural resources.  

A few elements of concern still exist for sediments. Compaction of sediment 

occurs in marshes, dunes, and forest at excessive levels as a result of large herbivores (horses 

and deer).  Erosion as a result of trampling also is higher than ideal.  Infiltration and 

permeability is decreased as a result of the former central island road, and the still used island 

roads and parking lots.  Mosquito ditches and man-made canals represent other vestiges of 

former human management that impact salt marshes.  Some metal runoff still occurs in 

limited quantities from former island structures.193,
 
194  Furthermore, run-off from roads can 

leave oils and metallic residue in the soil and submerged sediments. 195,
 
196 

  

iv. Climate  

The impacts of climate change on a barrier island such as Assateague are not 

necessarily known.  Looking at global sea level rise in the past century, oceans have risen 18 

centimeters.197  Current predictions suggest that oceans are rising much more today.198  The 

exact quantity is difficult to predict; however, it is estimated that local sea level rise is 3 

mm/year (0.1 inches/year).199  In 2004 the NPS and USGS worked together to predict some 

of the effects of sea-level rise at Assateague. The USGS team created a coastal vulnerability 
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index (CVI), with the general result being that those places with the highest occurrence of 

overwash and the highest rate of shoreline change were most at risk.200  

To some degree the ability of the island to adapt to climate change will depend on 

the impact of humans at ASIS.  If a new storm creates an inlet, will park staff be allowed to 

leave it open?  Will park staff be forced to armor the island with jetties, berms, and other 

types of hardened shoreline?  If the current park service is allowed to leave Assateague to 

nature, the island will likely not be too negatively affected.  If on the other hand development 

increases, problems will occur.201   

Recent research indicates that salt marshes are able to rise with sea level 

increases.202  In the case where the marshes can colonize previously upland areas, they are 

able to maintain similar distributions. Again the question will be to what degree Assateague 

can remain natural. 
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     C. Recommendations 

 If the future of Assateague were a day’s weather forecast, a significant range of 

probabilities would be given.  The forecast at Assateague is bright, albeit with clouds and 

perhaps rain developing in the afternoon.  The future status certainly has question marks, 

such as future governmental funding, surrounding area land development, marine ecosystem 

management, and global climate change.  Seeing that future scenarios can not be directly 

managed, the current staff can only recognize trends in natural resources and manage 

accordingly.  The biggest recommendations for the NPS are to continue to improve upon the 

park’s biotic knowledge of island populations, to look into non-native species management 

given recent increased knowledge, and to address the impacts of OSV use.  The biggest 

governmental recommendation would be for the federal government to consider funding 

matters.  The federal government should also decide what fishing should be allowed in NPS 

waters and match regulations with Maryland and Virginia state governments. 

 
Horses: 

 Assateague’s horse population provides clear cultural heritage to the island.  At 

this point in history, the horses, like the bald eagle, are emblematic of our nation’s rugged 

and wild history. Current management practices have resulted in a stable number of animals 

on the island.  Unfortunately, horses appear to have a strong impact on barrier island ecology 

(directly and indirectly) and a population decrease should occur.  Research by Phillip Levin 

in North Carolina showed that fish decreased as a result of horse grazing in salt marshes.203  

If this occurs at the Seashore as well, it would suggest positive results from horse herd 

reductions and likely more supportive constituents.  Other studies also exist which indicate 

that the horse population can and should be reduced. Recent genetic analysis suggests a 

lower limit for the feral horse population is tenable.  Genetically, a common goal for 

management is to maintain 90% genetic diversity.204  Complicating that factor to some 

degree is that horses sometimes do intermix between the VA and MD population.  

Acknowledging possible greater genetic pools would allow for park staff to maintain a 

smaller population of horses in Maryland.  Even without this, a population of 100 would still 

                                                 
203 Levin. 2002. “Indirect Effects of Feral Horses on Estuarine Communities.” Conservation Biology 16 (5): 1364-
1371. 
204 

Eggert et al. 2005. “An Assessment of the Genetic Status of the Feral Horse Population of Assateague Island 
National Seashore.” Report for Assateague Island National Seashore. USDI National Park Service.
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allow for a genetically diverse population.  Culturally, a population of 100 horses would still 

be visually present to park visitors and still give park visitors the Assateague experience of 

seeing horses.  The work that the NPS has done and continues to do appears excellent.  The 

yearly monitoring, genetic studies of horses and recent workshops on potential horse 

population reductions indicate a strong management focus.  

 

Figure Five: One of the 165 wild horses of ASIS, grazing along side the main people thoroughfares 

(road and bike path).   

 

 

Sika Deer: 

 NPS management will need to determine the future population size of the non-

native sika deer.  Current studies are attempting to determine the effects of sika deer 

including impacts of food preferences.  A better understanding of optimal population size is 

needed. 
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Marine Management: 

 Implementing increased marine management for a coastal park is difficult.  

Currently there is limited or no management of marine seashore resources (turtles, fish, 

shellfish, and marine mammals).  Although in the past, efforts have been made to better 

establish breeding sea-turtles, few such programs are active today.205  The marine stranding 

work may be the most important aquatic flora or fauna management.  A park staff position 

dedicated to marine biota may be warranted in the future. 

 

Other Flora and Fauna Management: 

 Future work on Assateague should investigate heretofore nominally documented 

species.  To some degree, more work is needed on rare resident plant and insect species and 

cataloging migrating bird species.  With birds, NPS staff also needs more knowledge 

regarding distribution and abundance. Indeed ASIS staff should investigate how recreational 

activities (such as off-sand vehicles) are affecting migratory shore birds. With mammals, 

staff needs to better understand numbers and habitat preferences. With fish, NPS researchers 

need to analyze existing records of species presence, absence and habitat preferences.206 

 

Over-Sand Vehicle Zone Use: 

 A large portion of the western Assateague beach may be used and accessed by 

vehicles via the over sand vehicle zone (OSV).  Although frequently cited by other names, 

such as off-highway vehicle, or off-road vehicle zones, the OSV significantly affects the 

wildness and wildlife of Assateague.  Pressure to expand the use of the zone will continue to 

occur from recreational vehicle users.  Complete closure has never been feasible; however 

more patrolling could and should occur in this area.  This would allow for increased 

monitoring of biotic activity (piping plover nesting, sea turtle nesting, or new rare plant 

growth.) 

 

 

                                                 
205 Personal communication with Carl Zimmerman: Chief of Natural Resources. ASIS NPS Staff: 2006. 
206 National Park Service (NPS). 2001. Biological Inventory Status & Needs. Report for Assateague Island National 
Seashore. USDI National Park Service. 
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II. Geospatial Analysis  

A. Intro 

The goal of this analysis is to identify changes that have occurred on Assateague 

Island National Seashore (ASIS) as a result of over-sand vehicle (OSV) use.  Each year the 

National Park Service (NPS) on Assateague Island investigates the shifting geomorphology 

of the island. Twice yearly beach profile surveys occur and four times a year GPS shoreline 

position surveys take place. Lastly, as part of the NPS Vital Signs initiative, the United States 

Geological Survey (USGS), the National Aeronautics and Space Administration (NASA), 

and the National Park Service (NPS) investigates improved methods of monitoring and 

managing coastal environments. On Assateague, the result of this initiative is that annual 

LIDAR (light detecting and ranging) topographic surveys fly over the island.
207

 The LIDAR 

data for Assateague stretches back until 1998. For purposes of comparison, only LIDAR 

from one season were used. Since, vehicle use is heaviest during sunny summer weekends; I 

investigated the fall series of LIDAR data.  As a result, this restricted the number of LIDAR 

sets comparable to 2000, 2001, and 2004 data.  

My chief objective was to see if any overall trends in sand accretion occurred 

between 2000 and 2004. The entire stretch of beach in the Seashore (Maryland) is open to 

vehicles and all vehicles can enter only from one access point in the north.  (See Appendix Six 

for a view of the over sand vehicle area) In general, three potentials existed to see the affect 

of OSV use. First, the goal was to potentially see if more OSV drivers result in greater levels 

of dunes or beach erosion. No specific data exists on how many people drive in the off-road 

zone, but for a one-year summary, the number of permits sold is the best proxy.  Permits are 

issued for one year from the month that they are purchased. Furthermore, the price for a one-

year permit increased from $60.00/year to $70.00 per year, January 1st of 2002. From August 

1st 1999 to July 31st 2000, 3,103 OSV permits were sold; whereas, in subsequent years 

2,000 permits were sold. From 2000 to 2001, 5,055 OSV permits were sold and from 2003 to 

2004, 5,372 OSV permits were sold. Although only 145 vehicles are allowed at any given 

                                                 
207 Harris, M. et al. 2003. “Lidar Applications for Vital Signs Monitoring at Assateague Island National Seashore.”  
Notes from National Conference on Coastal and Estuarine Habitat Restoration. 



 

 58 

moment on the beach at Assateague, an increase in the amount of permits indicates that more 

vehicles are using the beach and dunes resource. 

The second point of analysis focused on the access points along the eastern shore 

of Assateague where vehicles could cross the dunes. Also included in this category is the 

‘bullpen’ a place in the dunes where OHV users can spend the night off the beach. It was my 

hypothesis that these access points would result in greater erosion along nearby sand dunes 

and a loss of sediment along the path itself.  Those points of dune access closest to the only 

OSV zone access point (further north) have more traffic than those further away to the 

south.208  

The last analysis was to look at the elevational changes on the Maryland, Virginia 

border. Since, the Maryland side of the island has legal use of OSV and Virginia does not, I 

hypothesized that the Virginia shore and dunes would be more stable. The Maryland beach 

would potentially be eroding or accreting more. (See Figure Six for a view of the Study 

Sites.) 

Figure Six: 
 

                                                 
208 ASIS resources workshop. May 2006. Notes from workshop at ASIS 
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B. Background 

The coastal ecosystem community, as noted previously, includes ecologically 

important sand dunes and drifts. Sand dunes form by the blowing of fine-grained sand across 

the island. Sand initially builds upon a beach via wave action. Through subsequent wind 

action, sand blows landward and begins to build a barrier dune. Over-wash processes from 

larger storm systems can, over time, erode dune systems. Similarly, counter winds of 

sufficient strength re-deposit the dunes sand upon the beach over-washes resulting in a 

dynamic system of dunes. In the 1970s along Assateague, the NPS manipulated and 

artificially developed sand dunes as a part of island stabilization.
209

 Currently, the Park 

Service’s artificial dunes are wearing down and Assateague exhibits a more natural lower 

elevation dune field.  

The OSV zone has a substantial effect along the inter-tidal and fore-dune zone 

along ASIS’ eastern shore. The OSV zone is a 13.5 mile long zone located along the eastern 

shore of ASIS. Dunes’ crossing is only permitted at bay access roads located at km marker 

23.4 and 25.3. Located at the 21 km marker is ‘the bullpen’ (an area where overnight stays 

are possible) which allows some travel into the upland sand dunes.
210

 Overall, the OSV zone 

repels many bird species due to vehicle movement. Habitat that could be used by flora or 

fauna is disturbed in this zone. Specifically, T&E species habitat may be disrupted. The 

possibility exists that loggerhead head sea turtles could use the beach for nesting. Moreover, 

although not as ideal as the northern end of ASIS, piping plovers might find suitable habitat 

in the OSV zone. Lastly, native plant species such as seabeach amaranth and seabeach orach 

are threatened if vehicles illegally stray from the beach into the dunes.
211

  

 

 

 

                                                 
209
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210 National Park Service (NPS). 2006. “Over Sand Vehicle (OSV) Use.” USDI National Park Service. 
211 ASIS resources workshop. May 2006. Notes from workshop at ASIS. 



 

 60 

C. Methods 

To analyze the LIDAR data, simple raster algebra was initially applied. Raster 

algebra is a lengthy process to run using Arc when the scale is as large as Assateague. Large 

scale analysis of Assateague Island was also conducted. However, for purposes of ease and 

efficiency and since each LIDAR data set had minimum horizontal mapping units of one 

meter, the LIDAR data was clipped to smaller scales.  LIDAR data has a potential positive or 

negative vertical variation of 15 centimeters, such that as long as the smaller scale analysis is 

not too fine, year to year comparisons can be made.  As a result, the first analysis step was to 

create individual raster maps for each crossing and along the Maryland state-line. In the 

beginning, the LIDAR was initially analyzed for inconsistencies. I did not expect to find 

many, but to clean the LIDAR data the Arc tool ‘Fill’ was used.  

To answer the second and third points of analysis, the LIDAR data was 

specifically clipped to only show the relevant areas of the beach. First, I isolated my five 

study areas, the two dunes crossings, the bullpen, and the two border sites. To create shape 

files of each study site I initially created a 250 meter buffer around each dune crossing point 

and other points. This ultimately was too large for each study area and I restricted the initial 

study sites to the immediate areas adjacent to each feature (a seven meter buffer for the dunes 

crossings).  

After that step, each isolated raster was checked for elevational 

discrepancies/outliers. In using the “Fill” tool, I was able to smooth out any potential outliers. 

After masking each study area raster I used the “Cut/Fill” tool to determine volume change 

from year to year. The resultant data from my analysis was analyzed on the basis of volume 

change and also dune height change. The former was calculated using the aforementioned 

“cut/fill” tool. Dune height was calculated by creating beach profiles at each study site. 

Overall, the raster analysis I used is relatively simple and involves the subtraction of one 

year’s data from another. For example 2000 data subtracted from 2004 data. Some masking 

of the data was also used so that some of the lower elevational land in the ocean and some of 

the upper elevational forest were masked. 

The next steps in LIDAR analysis involve raster analysis and potential future TIN 

modeling. Future TIN modeling is a potential. TINs, (surface triangular irregular network 



 

 61 

models) can be created by triangulating a set of vertices. The vertices are connected by way 

of a series of edges that come together to form a network of triangles.  

Last but not least, the data was modeled using ArcView and ArcScene. ArcScene 

is particularly rewarding to use, as it captures the three-dimensional aspects of shoreline 

change better than any other software. In this case, ArcScene takes the elevation data from 

the LIDAR elevation data and configures a representative view of the shoreline.  

 

D. Results 

In actually looking at the results, I observed some year to year variation and 

change at the access points. The three dunes crossings investigated on Assateague are named 

Fox Hills, Fox Levels, and Hungerford’s crossing. Hungerford’s is located at kilometer 

marker 18.9, Fox Hills is located at marker 23.4 and Fox Levels is located at marker 25.3. 

(See Appendix Seven, Eight, and Nine for maps of dunes access points.) The key for the 

analysis is that although Hungerford’s is located the furthest north, the access is closed off to 

public use.  However, the NPS frequently uses the crossings and the public is not technically 

restricted from the crossing.  The locked gate is located on the west side of the dunes.  As a 

result of both NPS and public use, Hungerford’s crossing could still be affected by vehicles. 

All three crossings show varying levels of change.  The high points on the map 

are the individual sand dunes. From 2000 to 2001, the sizes of the dunes appear to have 

decreased and some of the bulk of the dune appears diminished. The beach in 2001 also is at 

a higher sea level. Looking forward to 2004, significant change appears evident at both sites. 

The dune system itself is lower and it appears that the outer dunes closest to the coast are 

smaller. Although some large wave action could explain this, no hyper-wave action is know 

to have occurred in 2001 to 2004. Quantitatively speaking, from 2000 to 2001 Fox Hills 

accreted sand, whereas Fox Levels appears to have eroded. (See Table One) Overall from 

2000 to 2004, all three sites show erosion. As initially hypothesized, the northern dunes 

crossing appears to have had more change occur than at other points.  More erosion was seen 

at Hungerford’s than Fox Hills, and both of those eroded more than Fox Levels. 
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The ‘Bullpen’ at Assateague is an interesting feature. Nestled within the dunes, 

the ‘Bullpen’ serves as an oasis for vehicles to spend the night. The very function of the 

bullpen is to concentrate users in a small stretch of the beach, and concentrate the effect of 

vehicles on the sand to one locale. If any change is to be seen due to vehicle use, it should 

occur here. (Appendix Ten shows the Bullpen over time). Consistent with this premise, 

erosion appears to be happening at the ‘Bullpen’. From 2000 to 2001 some smaller changes 

appear to occur. However, most notably, by 2004 a small area where most vehicles would 

rest is clearly lower in elevation. This is shown in appendix five by red boxes. In the case of 

the ‘Bullpen’ that location in 2004 was lower after three years by nearly one full meter. 

Looking at volume change, the bullpen showed more erosion that either of the three dunes 

crossings. However, the bullpen is also a much larger feature and could overall see more use.  

Nonetheless even looking at change per area, the Bullpen had more erosion than any of the 

studied dunes crossings. 

I next looked at the potential variation in use given that the northern site is closer 

to the main ORV access point. On this hypothesis I can not definitively say that the northern 

site shows greater erosion or accretion. At this point looking at the entire study area, more 

erosion is seen at the sights in the north. (See Figure Seven and Table Two) Furthermore, the 

sand dunes clearly show erosion from 2000 to 2004. Given my current research, it is my 

contention that OSV use is contributing to the process of sand dune erosion. Further analysis 

using future years of LIDAR data will be important and a study of the 1999, 2002, and 2003 

non-Fall data could reveal supportive data.  As it stands, the hypothesis that increasing 

change is occurring from 2000 to 2004 is not possible to definitively prove in this report. 

Table One:  
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Figure Seven: 

Average change per year at each study site. 
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Lastly, I compared the area around the Maryland-Virginia border. At the border, 

smaller change appears to be taking place. Both sides of the border showed an increase in 

sand and counter intuitively the Maryland side accreted more than the Virginia. (Appendix 

Ten shows the change at the border over time.)  The reality is that although driving is legal 

on the beach on Maryland’s side of the border, few OSV drivers appear to use it.  The border 

is a long way (19 kilometers) from the OSV entrance and there is likely little incentive to 

drive to the border.  Succinctly said: there is no reason to go, if you can’t go to the other side. 

(For a visual look at the study sites on Assateague, See Appendix Twelve for a 

look at Assateague in ArcScene.)  

 

Table Two: 

Study Site 
Average Yearly 
Change per Area 

Change per 
Area 

Hungerfords 
km 18.9 

-3.31 -13.22 

Bullpen          
km 21 

-4.33 -17.32 

Fox Hills        
km 23.4 

-3.29 -13.15 

Fox Levels 
km 25.3 

-2.87 -11.48 

MD Border 
km 35.4 

1.18 4.71 

VA Border 
km 35.6 

0.18 0.72 

 

E. Discussion 

One of the main issues in using LIDAR data for this analysis was finding enough 

evidence. The natural error of LIDAR data in some cases may be masking or enhancing any 

evidenced erosion or accretion of sand. Furthermore, LIDAR data can be used to show where 

changes in elevation occur, but we may not be able to definitively say that OHV use is 

causing the changes.  Irrespective, by comparing the LIDAR data in some specific zones of 
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higher use, I conclude that elevation changes are likely enhanced (or at the least affected) by 

vehicle use.  

Nonetheless, natural meteorological or vegetative phenomenon may be the source 

of change. Specifically, a lot of research has shown the effect of horses on dune vegetation 

and dune development. In the dunes, horses graze upon dune building plants such as 

American beach grass (Ammophila breviligulata) and as a result destabilize sand dune 

fields.
212

 Otherwise, storms have a high ability to move sand along the coast. For the years 

2000 to 2004 no large storms were known to impact Assateague, so any major change found 

should be indicative of something (vehicles possibly) other than weather.  

The next stages of research will be to look for OHV effects near the Maryland 

border. I will probably only use a 200 meter buffer in this case. A 250 meter buffer may be 

excessive. I have some concern for this sample site, since there is a fence along the border to 

restrict horse movement. It seems likely that the fence could be cutting down on any wind 

movement of sand from North to South. This hypothetically would cause more sand to pile 

on the Maryland side. Furthermore, due to the Horse population on Assateague, it seems 

possible that more horse trampling may be associated with animal paths along the border. 

This animal traffic should cut down on dune development on both sides of the Virginia, 

Maryland border.  

Besides the border research, investigations into overall trends along the island 

need to be made. Even if it is proved that erosion is occurring to the dunes near the vehicle 

access points, if the entire dune system is eroding any vehicle effects would be difficult to 

prove. Although an initial look at the entire island shows some erosion and accretion spots, it 

is currently difficult to see overall trends.  

Due to the current North End beach restoration plan it will be interesting to note 

any upcoming effects in the OSV zone. Since the North End restoration project did not begin 

until 2004 none of the data in this paper should show any affect. However, future data should 

reveal that the north end of the island is beginning to widen again and the northern Maryland 

                                                 
212 Stoppelaire et al. 2004. “Use of Remote Sensing Techniques to Determine the Effects of Grazing on Vegetation 
Cover and Dune Elevation at Assateague Island National Seashore: Impact of Horses.” Environmental Management 
34(5): 642-629. 
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dune system should increase in size. Current data already indicates that the north end has 

widened since 2004.
213

  

Irrespective of the northern restoration project, even if vehicles are causing 

erosion to the dunes, off-road vehicles will possibly continue to use Assateague National 

Seashore.   On one hand, sand dunes may seem irrelevant and economically and socially 

difficult to restrict since, a lot of people enjoy driving along the shore.   On the other hand, 

dunes are very important for barrier island stability. Moreover, if vehicles affect the shoreline 

sands and dunes, they are also affecting the habitat of charismatic beach creatures such as sea 

turtles and seabirds.  Ultimately, the NPS have a management decision to make that weighs 

the costs and benefits of OSV use.  After all, the decision condenses down to issue-attention 

cycles.214  The public awareness and passion regarding the issues will decide the fate of the 

shore at Assateague Island.  
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 Schupp. 2004. “Geomorphologic Monitoring Program.” Report for Assateague Island National Seashore. USDI 
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Appendices 

Appendix One: 

Map of Assateague Island National Seashore 

 

 

 

 

 

 

 



 

 75 

Appendix Two: 

Historic shoreline shift of Toms Cove in southern Assateague Island.215 

 

 

 

 

 

 

 

 

 

 

                                                 
215 National Park Service (NPS). 2002. Historic seashore of Tom’s Cove.  Accessible at: 
http://www.nps.gov/asis/planyourvisit/upload/historicseashore.pdf 
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Appendix Three: 

Sediment map of the MD coastal bays. 

 

 



Appendix Four:  

Locations of water quality sampling in Maryland Coastal Bays.216 

 

 

                                                 
216 Tango, Butler, and Wazniak. 2004. “Chapter 7.2” Assessment of harmful algae bloom species in the Maryland 
Coastal Bays.”  Maryland’s Coastal Bays: Ecosystem Health Assessment. Maryland Department of Natural 
Resources. 
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Appendix Five: 

Long-Term Monitoring Programs on ASIS: 

 

Monitoring Program Initiated Description POC 

Estuarine Water Quality 1987 

18 fixed stations sampled monthly for physical and 
chemical (nutrients) parameters and pigments.  
Two automated stations continuously sampling 
DO, temp, salinity, and turbidity 

Sturgis 

Bathing Beach Water Quality  1990 
5 sites sampled weekly during summer for 
presence of fecal bacterial contamination using 
enterococci indicators 

Sturgis 

Estuarine tides/water level 1998 
2 continuously recording tide/water level gauge 
stations located in Sinepuxent and Chincoteague 
Bays 

Sturgis 

Streamflow 2001 
Continuous water stage and flow data for 
Chincoteague Bay tributary stream (Bassett Creek) 

Sturgis 

Meteorology 1988 
Automated station continuously sampling basic 
meteorological conditions  

Schupp 

Atmospheric Deposition 2000 
NADP station monitoring rainfall and wet 
deposition of nitrogen species. 

Sturgis 

Atmospheric Ozone 2005 
Automated station monitoring ozone and basic 
meteorological conditions during summer months 

Sturgis 

Island Geomorphology 1995 

Twice yearly (Mar, Sept) beach profile surveys 
along 22 transects; quarterly GPS shoreline 
position surveys; annual LIDAR topographic 
survey 

Schupp 

Piping Plovers 1986 
Annual surveys to determine population size, 
distribution, and reproductive success 

Kumer 

Marine Species Strandings 1988 
Documentation of stranded (both live and dead) 
sea turtles and marine mammals 

Kumer 

Feral Horses 1990 
Bi-monthly surveys of population size, band 
affiliations, band locations, and births/deaths 

Kumer 

Feral Horse Grazing Effects 1991 
Triennial sampling of 4 paired exclosure/control 
plots in salt marsh habitat 

Sturm 

Sika Deer Grazing Effects 2003 
Annual sampling of paired exclosure/control plots 
in forested and shrub/scrub habitats 

Sturm 

Sika and White-tailed Deer  2003 
Annual distance sampling surveys to estimate 
population size and trends  

Sturm 

Mosquitoes/EEE/WNV 1991 
Weekly sampling during summer for species ID 
and  population trends 

Kumer 

North End Vegetation Change 1996 
Annual surveys of relative abundance of 
vegetation alliances on North End  

Sturm 

Seabeach Amaranth/rare plants  1998 
Annual survey of ocean beach habitats for 
presence of Amaranthus pumilus and other 
rare/state listed plants 

Sturm 

Tiger Beetles 1985 
Periodic surveys (annual since 2001) of 
distribution and abundance of Cicindela dorsalis 
media and Cicindela lepida 

Kumer 

Vegetation Communities 1983 
Distribution and abundance of vegetation 
communities through analysis of aerial 
photography (1983, 1993, 1998) 

Sturm 
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Appendix Six: 
ORV Zone on Assateague217 

 

                                                 
217 National Park Service (NPS). 2006. Over Sand Vehicle Zone Maps.  Accessible at: 
http://www.nps.gov/asis/planyourvisit/upload/historicseashore.pdf 
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Appendix Seven: 
Fox Hills Crossing 
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Appendix Eight: 
 Fox Levels Crossing 
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Appendix Nine: 
 Hungerford’s Study Site 
 

 



 

 83 

Appendix Ten: 
 Bullpen Study Site 
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Appendix Eleven: 
 Maryland Virginia Border Study Site 
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Appendix Twelve: 
2004 Dunes Imagery. 
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Appendix Thirteen: 

Photo of Assateague Island Lighthouse. 

 

Photo Credits: 

All photos were taken by M. Carlson.  


