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Abstract

In 1996, the Department of Forestry and Environmental Resources at North Carolina
State Universityacquired one of the last remaining undeveloped tracts of waterfront property on
Albemarle Sound. Tdtract was given to the Department of Fisheries and Wildlife to serve as a
means of generating revenue to fund future graduate research. Current$3@060 annually
is received in hunting leases amdearch is presented for a number of options for generating
more revenue on the tract. An overview of the tracts histsrgurrent soils, hydrology,
vegetation, preserves, and known wildlife is préseén Various management options are
proposed on the five designated preserves; shoreline, pond pine, Atlantic whitenddar
swamp forest. The main sources of revenue will more than likely come from hwasegind
timber sales

Introduction

Bull Neck Swamp is a 6,158cre parcel of land recently acquired by North Carolina
State University with funds obtained through grants from the Natural Heritage Trust Fund. The
site is located in Washington County, N.@pproximately 18 miles east Plymauth. The tract
is surrounded on the South and Southwest by privately owned agricultural land, and on the North
and Northeast bpilbemarleSound. The Natural Heritage Trust Fund @iasignated
approximately 2,317 acred the tractas various types qireserves. The land consists of various
hardwood and pine forests, which are capable of providing habitat to numerous species of
wildlife including black bearldrsus Americanpand bald eagléHaliaeetus leacocephalus
The diversity and uniqueness of tlasd allow for various forest and wildlife management
options. A longterm management plas developedhat makes the property economically self
sufficient while sustaining all wildlife diversityFigure 1 shows the location and of Bull Neck
Swamp, majoroads located on the site, and the filesignated preserves
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Figure 1: Bull Neck Swamp Tract



Objectives

The preliminary objectives of this study are to

1) Develop a longand shorterm wildlife management plan for Bull Neck Swamp (BNS)
which incorporates hunting leases and expands hunting lease opportunities and species
restoréion on BNS to such species as wild turkey and bobwliédl.q

2) Develop a longand shorterm timber management plan for BNS which incorporates
hawesting, site pregration and regeneration.

3) Develop a cost/benefit analysis that models the-land shodterm economic benefits of
various forestry and wildlife management practices.

4) Collect species richness and frequency data on the resident and migratory birds that occupy
BNS.

5) Develop a spatially explicit GIS model that will use species richness and habitat availability
information to estimate species abundancesscBNS.

6) Provide recommendations for long and shierin forest and wildlife management plans that
accounts for all species that occupy BNS.

Literature Review
Overview

When developing a management plan, it is critical to have waigthtout objectives, an
inventory of wildlife species, and a list of land classifications within the tEoe planning
process helps a land manager meet certain objectives in the best way possible, comply with local,
federal, and state regulations, schedailest activities effectively, provide a basis for marketing
outcomes and understand the traffs between conflicting owner goals (Daeisal. 2001).
Daviset al.(2001) breaks the planning process down into three stages.

1) The informatiorgatheringand analysis activity to look at options

2) The decisiommaking process to choose which alternative will be used

3) The plan, or schedule of what kind, when and where activities will be

implemented on the ground

The planning process helps a landnager meet certain objectives in the best way possible,
comply with local, federal, and state regulations, schedule forest activities effectively, provide a
basis for marketing outcomes and understand the-tfisi®@etween conflicting owner goals
(Daviset al.2001) Turneret al.(2000) develops an integrated research framework to combine
economic valuation, integrated modeling, stakeholder analysis, andcmigltia evaluation to
provide insight into sustainable wetland management and policy efatral. (2000) uses
various components of use, function and value for wetland systems. Stakeholders that are
important to consider when developing a wetland management plan include direct extensive
users, direct intensive users, direct exploiters, aljui@l producers, water abstractors, human
settlements close to wetlands, indirect users, nature conservation and amenity groups, and
nonusers (Turnest al.2000). A large group of diverse stakeholders often causes conflict and
tradeoff procedures neet be integrated. Quantifying and evaluating these toffidecan be
achieved through Cos$itenefit analysis (CBA) if approached properly (Tureeal. 2000).
Turneret al. (2000) found that the economic valuation of wetland goods and services has to be



highly comprehensible and concerns other than economic efficiency need to be incorporated into
the CBA to make the analysis sufficient. Another system of analyzingaféslis through
multi-criteria decision analysis (MCDA). MCDA provides ecologiaadl @conomic information

by incorporating economic efficiency, equity within and between generations, environmental
guality and various interpretations of sustainability (Tuetaal.2000). A concern with this
approach is the utilization of MCDA in pojianaking situations. Turnet al.(2000) feels that

the final decision in the soceconomic system may not weigh heavily on the ecological
information incorporated into the analysis procedure. Tuehat.(2000) concludes that in

order to improve upothese models, a number of agreements need to be reached on global,
international, national and local scales. The agreements include terminology, scale of efforts,
valuation methodologies, transferability of information between the scientific and e@onomi
realm, and valuation within its context.

Woodardet al.(2001) uses a statistical approach to look at the results from 39 studies to
evaluate the value of wetland services, sources of bias in wetland valuation, and returns to scale
exhibited in wetlad values. Common functions found in the 39 studies were defined as recharge
of ground water, discharge of ground water, water quality control, retention and transformation
for nutrients, habitat for aquatic species, habitat for terrestrial and aviaessfeomass
production and export, flood control and storm buffering, stabilization of sediment, and overall
environment (Woodardt al.2001). The ten functions were compared by the economically
valuable goods or services, and the technique used ttifgiba value of the service. Woodard
et al.(2001) also compared the following services provided per acre on each study: flood
quality, quantity, recreational fishing, commercial fishing, bird hunting, bird watching, amenity,
habitat and storm. Thewpdind that bird watching and commercial fishing services and land
guality were the top three valued services while amenity services were valued least. The
difference in value per acre between the most valued sebitdenfatching and the least valued
sewvice (amenity) was 528 dollars. On the tract, this could mean a land value difference of tens
of thousands of dollars. Although this research provides an insight to the most valuable wetland
services, there remains the inability to analyze a wetlandieased on sitspecificity. This is
due to a lack of uniformity across studies.

Bull Neck Swamp Literature and Past Research Findings

The Bull Neck Swamp management plan aims to keep wildlife a main priority throughout
all management activities. Th®ct of land is relatively wet and much of it is set aside in
preserves. The most likely source of revenue will come from hule@sgshowever it is
necessary to implement all three stages of the planning process as described previously by Davis
et d. (2001). Other sources of revenue may come from state or government grants, proposals
that could fund research on BNS, ecotourisndowments, and timber harvesting and
regeneration. BAhough it is not likely that timber harvesting will generate a &utigl amount
of revenue, iwill still be evaluatedas a possible source of income. To analyze the sources of
revenue, we musiollectinformationon soils, hydrology, site index, forest classification, forest
inventory, and wildlife index Webster (198) performed a forest and wildlife inventagd the
data will be used as a reference for more extensive field survey and analysis.



History

Bull Neck S wamphas been valued for its timber as f
Richmond Cedar Works harvested Atlantic white c€@aameacyparis thyoidgand railroads
were used to access the timber (Webster 1998). West Virginia Pulp and Paper Co. built the first
per manent road, Deep Creek Landing Rd, in the
three years until 1982 when Americar Corporation and Wichard Development Corporation held
the property for six years. The land was sold to Bull Bay Associatess peximership in 1998.
Bull Bay Associates was unable to harvest enough timber to offset the cost of road construction
and went bankrupt in two years (Webster 1998). Table 1 shows a history of previous owners
known to date.

Table 1: Bull Neck SwampOwnership

Company Name Years Owned
NCSU, Department of Forestry and Environmental Resource 1996 present
Foremost Property, NC 19901995
Bull Bay Associates, Texas partnership 19881990
Americar Corporation and Wichardevelopment Corporation 19821988
Bull Bay Associates 19791982
Burgess Timber Associates 1979
Burgess Land and Timber Co., Inc. 19771979
Carolina Land Associates 19741979
Simon Rich 1974
Westvaco Corporation (West Virginia Pulp aRdper Co.) 1973
Richmond Cedar Works 1953

Soils

Over 80% of the soil on Bull Neck Swamp is comprised of Dorovan muck (Do) soil
series and is less than five feet above sea level (U.S. Department of Agriculture website). These
soils are poorly drained organic salsd listed as having high potential by the GPR Suitability
Index Organic materials range from 51 to 80 inches thick and are strongly acidic (Tant 1981).
These soils are typically used for woodland and are not suited for cropland and pasture due to
wetress, flooding and low strength (Tant 198T)ee species likely to regenerate well include
bald cypres¢Taxodium distichuin swamp blackguniNyssa biflord, and water tupel@Nyssa
aquaticg. The growth of pines is not recommended on these soils due to poor draimage.



mineral ridges form upland areas totaling 226 acres that are made up of Dragston loamy fine
sand (Ds)which is also stated as having high potentiatagston soils havesandy or loamy

surface and subsoil and are typically well to moderately well drained (Tant 1981). The soils are
suitable for cropland, pasture, and woodland and not likely to be used for urban uses (Tant

1981). Tant (1981) states that the limits to tlseslks are due mostly to wetness, leaching of

plant nutrients, soil blowing and droughtine3$ese sites have the highest potential for

regeneration of timber, specifically loblolly pine, pond pine, and longleafguiraur tract Tant

(1981) reports aite index of 85 for loblolly pine on these soils. The site also has high potential
for crop management . Tant (1981) shows produ
and 50 Buds of whAa adtitiomain37 atresaog the soutrst somer of the

tract is made up of Altavista fine sandy loam (AaA).s®ie limitations and uses of Altavista

soils in Washington County are the same as Dragston soils described previously. Wetness in
early spring tends to be the main limitiragforof Altavista (Tant 1981). Loblolly pine and

longleaf pine are recommended tree species for this type of soil. The site may be difficult to
access due to poor roads which decreases the potential for timber managédraesite may be

better utilized foicrop management to help sustain wildlife populations. Tant (1981) shows
productivity of 130 Buodés of corn, 45 Buds of
longleaf pine have a site index of 91 and 84, respectively on thesdPsnilens ofthe shoreline

consist of Dorovan muck with an ovesash of fine white sand (Webster 1998).

Hydrology

BNS is heavily influenced by tidal flow and the Albermarle Sound. Lunar tides can
create up to a half foot fluctuation in water levels (Webster 198Bermarle Sound is a
drowned river valley that flows countelockwise due to the inflow from the Chowan and
Roanoke Rivers (Connet al.1998). Stevensoet al. 1986, contributes the migrating shoreline
to erosion and an estimated sea level risEsdb 23 cm per century. The migrating shoreline
causes tree mortality by permanent flooding and creates habitat for many aquatic species
(Webster 1998). Salinity levels of the water surrounding BNS fluctuate due to the inflow of
freshwater from the elg rivers that flow into the sound (Roanoke, Chowan, Perquimans, Little,
Pasquotank, North, Alligator, and Scuppernong) and the brackish water that flows in from
Pamlico Sound (Geisst al. 1983). The salinity levels fluctuate from O parts per thousgot)l (p
in April to 3ppt in November (Bowden and Hobbie 1997).

Vegetation

Botanical surveys conducted on the tract date as early as 1982 @tymlch982. The
most recent survey was conducted by LeBlond (1993) using a classification system deweloped b
Schafale and Weakley (1990). LeBlond (1993) identified five community types: swamp forest,
peatland Atlantic white cedar forest, mesic mixed hardwood forest, tidal cypress gum swamp,
and tidal freshwater marsh. A species list for each of these comyrtypes is presented in
Appendix A. Webster (1998) delineated the forest communities using aerial photography
combined with ground truthing to verify community types. In his stutlieshster (1998)
identified the pnd pine woodland community typehichis added to Appendix ANon-
riverineswamp forest is the dominant forest type todaylasincreasd in coverage with
increased loggingf shade intolerant specie®eatland Atlantic white cedar was the dominant



community type found on Bull Neck Swarbpsed on 1938 aerial photography (Webster 1998).
Following a large harvest in 1987, Atlantic white cedar failed to regenerate in large numbers due
to competition by fetter bush and sweet pepperbush (M&88s6). The upland soils supported
mesic mixed halwood stands traditionally, ad@2 acres of mesic mixed hardwood was located
on the southeast corner of the BNS tractlol#lolly pine plantation was planted on 68 acres of
this tract and all 122 acres were cutover in 2005. Tidal cypress gum swampdsafong

portions of the southeast coastline. Tidal cypress gum swamp depends heavily on the tidal
influence ofBNS; therefore areas containing storm levees are void of this community type
(Webster 1998). The tidal freshwater marsh community comprises the smallest amount of
acreage and is mostly near the mouth of Deep Creek and on the large islands along the shore.
Pand pine woodland can be found in the northeastern corner of BNS and contains the deepest
organic deposits (Webster 1998). The pond pine woodland community contains some Atlantic
white cedar as well.

Preserves

Five natural community types were sedasas preserves by the North Carolina Heritage
Trust Program when the land was purchased. The preserve areas serve as areas of conservation,
education, wildlife management, hunting, fishing, trapping and other recreational uses authorized
by North Carolim State University, College of Forest Resources (Webster 1998). The five
presrves consist of; ten miles siorelineencompassing 1,118 acyes 85-acretract of
Atlantic white cedara 237acre tract of pond pine, 652 acres of swamp forest, and 1@$ aic
wetflat hardwood forest. The combined preserves total 3,841 acres of the totdfiyace2
shows thdive preservesentrance gates, the trdmiundaryand major roaden Bull Neck
Swamp.



Figure 2: Bull Neck Swamp Preserves




