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     Figure 4.11b:  Land use classification from 1997 in the Masonboro Island watershed. 
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The major land cover types were Evergreen Forest (29% in 1991, 23% in 1997) and 
Scrub/Shrub (12% in 1991, 17% in 1997), dispersed throughout the watershed.  Palustrine 
Forested Wetland was also prevalent (11% in 1991, 12% in 1997) with a large stand found in 
Hofmann State Forest in the northeast region.  Low and High Density Developed (6% in 1991, 
7% in 1997) were concentrated around Jacksonville at the head of Morgan Bay, and suburban 
Wilmington, west of the Masonboro Island component.  For clarity the changes that occurred 
between 1991 and 1997 have been grouped into three categories:  1) decreased vegetation cover 
(of any type), 2) increased vegetation cover (of any type), and 3) a change from one type of non-
vegetated cover to another (neither an increase of decrease of vegetation).  The decrease in 
vegetation cover category includes all areas where the Land Cover changed between 1991 and 
1997 to a class that characterizes conditions with generally less plant cover or biomass.  
Examples of this category are a transition from Forested to Grassland or Scrub-shrub to Low 
Density Development.   The increase in vegetation cover category was assigned to all areas 
where the Land Cover changed to a class that represents generally greater plant cover or 
biomass.  Examples of this category are succession of grassland to Scrub-Shrub and Scrub-Shrub 
to Forested.  The change in non-vegetated cover category designates all areas that had different 
non-vegetated land cover classes in 1991 and 1997.  Examples included water to unconsolidated 
shore, unconsolidated shore to bare land and bare land to low-density developed.  Figure 4.12 
and Table 4.7 show the changes between 1991 and 1997 associated with these three groups. 

 
Table 4.7:  Change in land cover from 1991 to 1997 in the Masonboro Island watershed

 
Category Acres % of total 
Total mapped area 412,176 n/a 
Water area 39,705 9.6 
Total land area 372,471 90.4 
Decrease in vegetative cover 32,449 8.7 
Increase in vegetative cover 18,644 5.0 
Change from one unvegetative cover to another 602 0.16 
Unchanged land cover 320,776 86.1 
   
 
Net decrease of vegetation = 3.7% 
Percent of land area with changed cover types = 13.9% 

 
Changes that occurred between 1991 and 1997 affected 14% of the watershed (see Figure 

4.12).  The increase in vegetated conditions (5%) was due primarily to succession:  Grassland to 
Scrub/Shrub and Palustrine Scrub/Shrub Wetland to Palustrine Forested Wetland throughout the 
northwestern region.  Decrease in Vegetative Cover (9%) was dominated by conversion of 
Evergreen Forest to Scrub/Shrub and Grassland clustered west of the Intracoastal Waterway, 20 
miles either side of the mouth of the New River.  Between 1991 and 1997, the loss of vegetated 
conditions to Low and High Density Developed was 1%, primarily from Evergreen Forest and 
Grassland, spread throughout the watershed. 
 In the ten-year period from 1990 to 2000, the population of Wilmington grew by 62.7%, 
while the population of New Hanover County grew by 33.9% (Development Services 
Department, 2005). 
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Figure 4.12:  Changed land cover between 1991 and 1997 in the Masonboro Island 
watershed. 



Chapter 4:  Masonboro Island Component 

 115

While part of the increase in Wilmington is attributable to annexation, these figures indicate 
explosive immigration to the area.  In the five years from 2000 to 2005, population growth for 
Wilmington was 4.7% and 9.7% for New Hanover County.  Projections for the area indicate 
continued growth, with Wilmington moving from a 2005 population of 94,531 to 110,220 in 
2020.  New Hanover County is expected to grow from 176,575 to 230,386 during the same 
period.  Thus, it is highly anticipated that the loss of vegetative cover noted from 1991-1997 has 
continued in the years since 1997.  This will be investigated further with the anticipated release 
of new Land Cover/Change data since covering the time period 1997 to 2005. 

Bounded by the Cape Fear River to the west and the Intracoastal Waterway to the east, 
Wilmington must accommodate this increase in population in a fairly constricted setting.  
Accomplishing this task will increase pressure on the existing municipal infrastructure, some 
components of which (such as the sanitary sewer) are currently at or exceeding capacity.  The 
city of Wilmington has experienced a series of sewer system failures since 2005 that have 
dumped millions of gallons of sewage into both the Cape Fear River and the tidal creeks feeding 
Masonboro Sound (Gannon 2006a and 2006b) (See section 4.5).  Accommodating this growth 
will also increase the conversion of vegetative cover to impervious surface in both the Cape Fear 
and New River watersheds.  These changes could negatively impact adjacent water quality by 
enhancing storm water runoff (Mallin et al. 2000b, Mallin et al. 2001).  It will be critical to 
continue the water quality monitoring currently in place to document the changes as the 
Wilmington area and New Hanover County grow. 
 

B:  Visitor Use 
 
As the only undeveloped barrier island in the Wilmington, N.C. area, Masonboro Island receives 
heavy visitor use, especially during the summer months.  Holidays are marked by intense 
visitation, especially at the northern and southern termini of the island.  Heavy visitor use is 
associated with some degradation of the resource, especially in the form of littering.  Several 
citizen groups and dedicated individuals have worked to police the island following holiday 
events.  Recent collaboration with the North Carolina Coastal Land Trust has worked to 
coordinate cleanup efforts and increase citizen awareness of the consequences of littering on the 
island.  Other impacts, such as camp fire rings, are mitigated by natural processes of sand drift 
and ocean overwash.  The impacts of recreational use on Masonboro Island have been 
investigated by former NCNERR staff and UNCW researchers for over a decade (Buerger et al. 
Buerger et al. 1994; Buerger et al. 1995; Buerger et al. 2000; Buerger et al. 2003). 
 

C:  Sea Level Rise, Shoreline Change, and Hurricane Impacts 
 

Sea level rise is a well documented phenomenon (Kaufman and Pilkey 1993).  As sea 
level rises, barrier islands retreat landward (Leatherman 1988).  Research in the late 1970s found 
that Masonboro Island had migrated landward as much as 200 feet in the previous 30 years 
(Hosier and Cleary 1977).  More recent estimates put overall landward migration of the island at 
approximately 12 feet (3.6 m) per year.  The southern portion of the island suffers from sediment 
deficiency and while this condition enhances migration of barrier islands, if the rate of sea-level 
rise is too great, then the barrier island may be drowned and left as a submerged sand shoal on 
the continental shelf (Morton and Miller 2005). 
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An additional consideration is the impact of sea level rise on the flora of the island.  
Migration requires plants to reestablish themselves in areas affected by overwash.  This 
overwash may bury marshes on the back side of barrier islands.  Barriers that are forced to 
migrate too rapidly may outpace the ability of vegetative communities to reestablish themselves 
(Schafale and Weakley 1990).  Lack of stabilizing vegetative communities can enhance erosion 
and lead to loss of the island over time.  As Masonboro Island continuous to erode and migrate 
shoreward due to sea level rise, storms and human alterations, there will be a plethora of 
opportunities to study shoreline change on this barrier island.  Alterations from hurricanes as 
well as shoreline recovery have been studied previously (Moundalexis et al. 1997; Moundalexis 
et al. 1998; Sault et al. 1999).  The height of the Dunes on Masonboro was reduced dramatically 
following the impacts of Hurricane Bertha and Fran in 1996. 
 
 
4.11:   Research Activities 
 
 The information in this section is in a rapid state of flux.  Research projects are constantly 
being initiated, executed and completed.  As a result, this section will rapidly become dated.  
Despite this complication, it is still beneficial to describe the current body of research in this 
manner.  The past projects represent a large foundation which future projects can utilize as 
planning guides.  The projects currently being worked on are designed to address current high 
priority coastal management issues.  Thus, in addition to the actual research results, these 
projects will provide future interested parties with awareness into what the high priority issues 
were for the Reserve at this time.  The needed research represents current knowledge gaps that 
need to be addressed.  While future projects may address some of these, the underlying issues 
such as eutrophication and sea level rise will still be valid. 
 

A:  Research Facilities 
 

There are no research facilities on Masonboro Island.  The NCNERR office is located 
directly across Masonboro Sound from Masonboro Island at the University of North Carolina at 
Wilmington’s Center for Marine Science.  This arrangement is codified by a long-standing 
memorandum of agreement between the North Carolina Department of Coastal Management and 
the University of North Carolina Wilmington and an annual contract for services.  The Center for 
Marine Science office covers 1,450 square feet, and provides offices for research staff as well as 
other staff, a common area/workspace, a storage area/mud room, and a large laboratory.  The 
Center for Marine Science also affords NCNERR access to conference rooms, a machine shop, 
and boat dock access to Masonboro Sound.  NCNERR owns three boats designated for research 
and stewardship that are housed at the Wilmington office. 
 
 B:  Historical Research Activities 
 
 There has been a great deal of work conducted on Masonboro Island and the surrounding 
waters.  Many of these projects have been highlighted in the previous sections of this chapter.  
Others are presented in Appendix 6, the bibliography of work conducted within NCNERR.  The 
large body of work is due in part to the presence of a major research university (UNCW) in such 
proximity to the Reserve.  Another is the uniqueness of an undeveloped barrier island in the 
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southern North Carolina region.  Masonboro is ideal for use as a control site for adjacent 
impacted areas.  Some of the major findings from the prior research are presented below.  
Masonboro Island is an extremely dynamic landform rapidly moving shoreward.  The extensive 
marshes on the soundside of Masonboro Island are important nursery areas for estuarine nekton 
(Ross and Birchy 2002).  Masonboro Island was dramatically altered due to hurricanes, 
specifically by the cumulative effect of two storms in 1996 (Buerger et al. 2003).  Visitor use has 
caused impacts to the environmental resources of Masonboro Island (Buerger et al. 1994; 
Buerger et al. 1995; Buerger et al. 2000; Buerger et al. 2003).  Researchers from NOAA’s Center 
for Coastal Environmental Health and Biomolecular Research in Charleston, SC recently 
completed a project at Masonboro Island examining the sediments in the Reserve using an EPA-
Environmental Monitoring and Assessment Program style sampling design.  The results of this 
project showed that the overall condition of the sediments within the Reserve was good and 
contaminant loads were relatively low (Cooksey and Hyland 2007). 
 

C:  Current Research Activities 
 

There are currently several research and monitoring projects being conducted on 
Masonboro Island and its adjacent Sounds.  This work is being done by NCNERR staff and 
outside researchers from universities, government agencies, and non-government agencies.  A 
representative sample of these studies is discussed in greater detail below. 

All the water quality monitoring programs mentioned in section 4.5 are still being 
conducted.  The SWMP monitoring conducted by NCNERR staff was recently enhanced with 
satellite uplinks that allow NCNERR SWMP data to be incorporated into the Integrated Ocean 
Observing System.  The integrated ocean observing system is a network of monitoring platforms 
across the nation that provide weather and water quality data in near real time.  This data is 
available via the internet to anyone with a computer connection.  NCNERR data is available 
from NOAA’s Centralized Data Management Office at http://cdmo.baruch.sc.edu/.  Efforts 
continue to add telemetry capability to NCNERR’s remaining SWMP stations. 

The sea turtle nesting monitoring program that was restarted in 2006 is also ongoing.  
Data from 2007 indicate total number of nest declined from 2006 levels.  Red Foxes (Vulpes 
vulpes) were also found to be an extremely significant predator on sea turtle eggs.  This research 
will allow the continued success of Loggerhead nesting to be documented for Masonboro Island.  
This data is critical as it can be used to compare against similar barrier islands with development.  
The difference between the nesting successes on Masonboro to that from developed neighbors 
will allow researchers to determine the impact of ocean development on sea turtle nesting 
success. 

A visitor use survey was conducted in the summer of 2007.  This project was conducted 
by both NCNERR staff and researchers from UNCW.  Data analysis is currently being 
conducted.  This project will allow site managers for Masonboro to better understand the public 
use that Masonboro receives.  This will allow more efficient management of the island to 
maximize public benefit without negatively impacting the natural community. 

Work is being conducted on Masonboro to study the groundwater: lens height; recharge 
and discharge rates; and geochemical makeup.  This work is being conducted by researchers 
from UNCW and will provide valuable information regarding the water cycle on Masonboro 
Island. 
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 Other studies include an investigation by a UNCW researcher into the common mudsnail 
(Ilyassoma obsoleta).  The goals of this project are to examine the neural mechanisms of 
metamorphorsis within this species relative to environmental conditions.  A study by another 
UNCW researcher is examining the use of Masonboro Island by several sparrow species.  Goals 
of this project are to determine habitat use, diet and population size and age.  NCNERR staff is 
working on a project examining the changes in water quality around several oyster reef 
restoration projects at Masonboro Island.  The goal of this project is to document water quality 
changes as the oyster reefs transform from bare shell to living reef.  Monthly sampling includes 
physical-chemical water quality parameters as well as fecal coliform and Chlorophyll a 
concentrations. 
 
 
4.12:   Future Research Needs 
 
 Despite the large body of work that has been completed at Masonboro Island, there still is 
much we do not know.  Below are some high priority research needs for Masonboro Island. 
 A study measuring the impact of red fox predation on bird populations needs to be 
conducted.  Red foxes have been shown in other areas to dramatically impact the nesting success 
of birds.  Given the high diversity of bird species on Masonboro coupled with the threatened 
status of some of them, this usefulness of this study is clear.  The results from this study would 
provide information that would help manage Masonboro as well as many other coastal areas.  
The North Carolina Wildlife Resources Commission and the Bald Head Island Conservancy 
would be ideal partners to assist with this project.  
 A hydrological study of Masonboro sound needs to be conducted so the sources and fates 
of nutrients and pollutants entering the tidal creeks on the mainland side of Masonboro Sound 
could be predicted.  This study will help managers better manage shellfish beds in the region.  It 
would also help clear up the relationship of Masonboro and Myrtle Grove Sound relative to the 
Cape Fear and New Rivers.  Ideal partners to help accomplish this study would include the 
United States Geological Survey, and UNCW.  The Geological Survey has a long history of 
conducting hydrological investigations and has the required equipment and expertise to do so at 
Masonboro.  UNCW also has several local experts in the physical circulation of water on staff. 

The sea turtle nesting monitoring program currently being conducted on Masonboro 
could benefit greatly from a research project aimed at determining the nesting success of sea 
turtles relative to the frequency of beach renourishment.   Beach renourishment is being 
conducted at almost all of North Carolina’s beaches.  The impact of this on sea turtle nesting 
success is not well understood.  Masonboro would be an ideal place to conduct this test as areas 
of the beach receive nourishment and other areas do not.  Ideal partners to assist with this project 
would include the N.C. Wildlife Resources Commission, UNCW Department of Biological 
Sciences, and The Pleasure Island Sea Turtle Project. 
 A study into the potential impacts of sea level rise also needs to be conducted.  Marsh 
accretion rates for various areas of Masonboro need to be determined.  This would allow us to 
predict which areas of the island were most in danger of eroding away and would allow 
stewardship activities to be targeted in areas with the greatest chance of success.  This dataset 
would also assist the nationwide effort to understand the impacts sea level rise will have on the 
coastal areas of the United States. 
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 A study needs to be conducted into why seagrass does not currently inhabit the Masonboro 
region.  Seagrass occurs both north and south of the Masonboro region.  Selected areas could be 
reseeded with appropriate seagrass species and monitored for success.  Environmental conditions 
(such as light penetration, turbidity, nutrient concentrations, sediment surface stability, etc.) at 
the restoration locations would be monitored in the hopes that the critical parameter limiting sea 
grass growth at Masonboro could be determined. 




