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ABSTRACT 
 

 

 

In December 2008 the North Carolina Chapter of The Nature Conservancy purchased 540 acres 

adjacent to Holly Shelter Game Lands in Pender County, North Carolina from the William 

McLean Family.  This tract of land is considered by North Carolina Natural Heritage Program to 

be “one of the best examples of very rare Pine Savanna variant, which is known from a few 

locations in the world” and houses 14 rare plant species, two of which are federally endangered.  

However, while components of the historic community types are still present, fire exclusion and 

forest conversion have resulted in an alteration of biodiversity and structure.   

 

The current condition of the site was evaluated through extensive field surveys and compared to 

presettlement vegetation data to determine the deviation from desired conditions and the efforts 

necessary for restoration.  Management recommendations were devised for twelve different 

management units based on an exhaustive literature review.  The reintroduction of fire and the 

implementation of an appropriate fire regime is the most critical component for restoration.  In 

some areas additional mechanical, chemical, and manual applications are necessary to meet the 

desired objectives.  Through the adherence to an adaptive management approach this plan will 

provide the means to restore the composition, structure, and function of health longleaf pine 

ecosystem. 
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PREFACE 

 

It must be realized when developing plans such as this that the landowner, The Nature 

Conservancy, being a non-profit conservation and land management organization has limitations 

in its ability to implement and monitor management activities.  Recommendations for 

management and restoration should not only be designed to comply with their mission statement, 

but also be made within the bounds of the real ability for them to carry out the recommended 

actions.  It is for this reason that an adaptive management approach is appropriate to guide the 

restoration and management of the McLean Savanna Preserve.  Development this plan is a result 

of identifying the need for such management and setting objectives to strive for.  The simple 

implementation of this plan is not where guidance of this plan should end – regular monitoring 

and data collection is necessary to evaluate the effects resulting from application and should be 

used to guide adjustments in management practices to better ensure successfully meeting the set 

objectives.  This is not a „trial by error‟ approach but rather a usage of the best available science 

to guide management given the environmental and operational parameters that exist while 

allowing for appropriate adjustments in the face of uncertainty.  

 

Connor P. Coleman 
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MISSION STATEMENT 

 

 

The mission of The Nature Conservancy is to preserve the plants, animals and 

natural communities that represent the diversity of life on Earth by protecting the 

lands and waters they need to survive. 
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INTRODUCTION 

 

BACKGROUND 
 

On December 31, 2008 the North Carolina Chapter of The Nature Conservancy purchased 540.1 

acres in Pender County, North Carolina from the McLean Family Farms, Limited Liability 

Corporation.  Located in Holly Township, this tract of land (now known as The Nature 

Conservancy‟s McLean Savanna Preserve) is adjacent to the 48,470 acre North Carolina Wildlife 

Resources Commission‟s Holly Shelter Game Land.  The McLean Savanna Preserve is 

encompassed by the Holly Shelter Macrosite which is a part of the Camp Lejeune/Holly Shelter 

Megasite, both of which are located in the Onslow Bight Landscape. 

 

Map 1: McLean Savanna Preserve location map 

When North Carolina Natural Heritage Program botanist, Richard Leblond surveyed the site in 

1997 he stated that it “contains one of the highest quality examples of a very rare natural 
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community type, the Pine Savanna Very Wet Clay Variant” which has only been identified in 

Pender and Onslow counties in the Holly Shelter area and in the Old Dock area of Brunswick 

and Columbus counties of North Carolina.  From his survey, Leblond observed fourteen (14) rare 

plants, six (6) of which have been recognized as rare at the Federal level, with another eight (8) 

which are considered rare by the North Carolina Natural Heritage Program.  The most notable 

rare plants being Cooley‟s meadowrue (Thalictrum cooleyi), savanna onion (Allium spp. 1), and 

the golden sedge (Carex lutea).  With one exception, all three species are restricted to the Holly 

Shelter and Old Dock regions and the savanna onion and golden sedge are both only known to 

exist in eight populations globally (Leblond 2000). 
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OBJECTIVE 

 

While legal conservation is the first step necessary to ensuring the protection of an area and its 

inhabitants, active management, and at times when necessary, restoration is needed to maintain 

or create the appropriate conditions needed to sustain the conservation values of the land.  Such 

is the case with the McLean Savanna Preserve.  The species that are found all throughout the 

preserve are appropriate for the ecosystems that should be found there but at no place does the 

complete structure, function, and composition occur in a manner that is representative of a fully 

functioning system.  Because of this ecological restoration is not only necessary but vital to 

ensure the conservation values of the land are ensured.  The Society of Ecological Restoration 

International defines ecological restoration as: 

“an intentional activity that initiates or accelerates the recovery of an ecosystem with respect 

to its health, integrity and sustainability.  Frequently, the ecosystem that requires restoration 

has been degraded, damaged, transformed of entirely destroyed as the direct or indirect 

result of human activities”.  And that “restoration attempts to return an ecosystem to its 

historic trajectory.  Historic conditions are therefore the ideal starting point for restoration 

design” (SER 2002) 

It is through this model that a management plan has been developed for the McLean Savanna 

Preserve.  Management in the form of restoration partially through the application of fire as a 

tool and a process is the main focus of this plan.  As the plan is implemented and appropriate 

monitoring is conducted, and adaptive management approach will be applied so as to account 

and mitigate for unforeseen results and obstacles.  This plan has no set expiration date but 

addendums or changes may and should be made as necessary as adaptive management is carried 

out.  
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PROPERTY INFORMATION 

 

PARCEL INFORMATION 

 

PIN: 3275-18-9682-0000 

Owner Name: The Nature Conservancy 

Owner Address: 4705 University Dr. Suite 290,  Durham, NC 27707 
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DEED INFORMATION 

 

Deed Date: December 31, 2008 

Grantor: McLean Family Farms, LLC, a North Carolina Limited Liability Company 

Grantee: The Nature Conservancy, a Non Profit Corporation of the District of Columbia 
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NCNHP Megasite: Camp Lejeune/Holly Shelter Megasite 

NCNHP Macrosite: Holly Shelter Macrosite  
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HISTORY 

 

LONGLEAF PINE 

 

The longleaf pine (Pinus palustris Mill.) ecosystem was once one of the most vast and far 

spreading ecosystems in the United States ranging from Southeastern Virginia down to the 

Florida panhandle and over into Texas (map 1) (Hedman & King 2000).  It has since been 

reduced to less than 3% of its original extent (Gilliam & Platt 2006).  The longleaf pine 

ecosystem is second only to tropical rainforests in biodiversity and productivity (Brockway et al. 

2005).  The composition of the longleaf pine system varies across the landscape with varying 

hydrology and soil types (Van Lear et al 2005).   

 

The longleaf pine ecosystem is the 

most species-rich terrestrial ecosystem 

in the temperate zone.  It is the 

complex natural pattern and 

disturbance processes that cause such 

levels of biodiversity.  In a 1000 m
2
 

area, as many as 140 species of 

vascular plants have been found, and a 

large number of these plants are 

restricted to or found principally in 

the longleaf pine ecosystem (Brockway et al. 2005).  Other ecosystems such as pocosins and 

Carolina bays contribute to the makeup of the longleaf pine landscape (Christensen 1981).    

Map 2: Native range of longleaf pine and physiographic provinces of the 

Southeastern United States (Brockway et al. 2005). 
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There are many factors that have contributed to the decline of the longleaf pine ecosystem.  

Naval store production was the greatest contributor to the demise of the longleaf pine ecosystem.  

Between 1608 and 1940 naval stores utilized the sap of the longleaf pine to produce tar, pitch, 

resin, and turpentine.  In 1834, the copper still was brought into the forest for distillation of 

turpentine with production peaking in 1850.  In 1860 feral hogs reached saturation density 

throughout the range of the longleaf pine devastating longleaf pine saplings (a single hog could 

consume ~440 seedlings a day).  From 1850 to 1930 intense logging practices occurred with new 

technology and infrastructure being major contributors to logging intensity.  From 1920 to 1950 

fire suppression practices drastically alter the natural fire regime of the Southeast and the fire 

depended longleaf pine ecosystem.  Starting in the 1940 and continued today, longleaf pine 

stands are converted into pine plantations, primarily loblolly pine (Pinus taeda).  And over the 

past two centuries, development and urban sprawl has led to fragmentation of the landscape of 

the longleaf pine (Frost 1993).   

 

While there has been much research conducted in the longleaf pine ecosystem, almost all of it 

has been focused on individual species or communities, with very little examining the landscape 

as a whole.  Much research has focused on such individual species as longleaf pine (Pinus 

palustris), wiregrass (Aristida stricta), northern bobwhite (Colinus virginianus), red-cockaded 

woodpecker (Picoides borealis), and the gopher tortoise (Gopherus polyphemus), and most 

management and restoration practices have focused on the promotion or rehabilitation of one or 

two species, rather than the system as a whole.   
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FIRE HISTORY 

 

As already mentioned, the longleaf pine system is a fire dependent system that requires regular 

fire events to sustain structure and diversity.  Christensen (1988) estimated the “natural” fire 

regime of Coastal Plain savannas to be 2 to 8 years, meaning that the fire return interval would 

fall within this range.  This of course would vary depending on the moisture of the site and the 

species composition which determines the fuel load.  Savanna fires were naturally contained 

when they reached pond pine woodlands and pocosins which had higher soil and fuel moisture.  

However, during drought events, the fires generated in savannas were able to continue on into 

and sometimes through these shrubby ecosystems.  While less frequent, pocosin fires are much 

more intense as the fuel loads are much greater.  These pocosin fires can be stand replacing 

resulting in a dramatic reduction in vegetation.  The species found in these systems are adapt to 

regenerate after such events through various means, most notably the pond pine (Pinus serotina) 

which produces serotinous cones that require extreme heat to open (Christensen 1988, Frost 

2006, DeBano 1998).   

 

The natural agent for ignition in this region was lightning strikes and given that most lighting 

events in this area would have occurred during the growing season, it is assumed that most fire 

events occurred during the growing season (Frost 2006).  Historically the spread and extent of a 

fire event was largely dictated by the size and available fuels of the landscape.  The larger a burn 

compartment, the higher the frequency of fire return as larger units are more susceptible to 

lighting strikes.  Some fire compartments were as large as 1000 km
2
 and experienced fire events 

in the order of 1-3 years (Frost 2006).  Savanna fire events are classified as being of “high 

frequency” and “low intensity” meaning that the frequent fires maintained a fuel load that was 
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high enough to sustain the travel of fire yet low enough to not damage canopy trees (DeBano 

1998).  Flame heights in a well maintained savanna are typically no higher than just a few feet.   

 

As Native American populations migrated in the region 8,000-11,000 YBP they used fire as a 

tool to manipulate their environment (Brockway et al 2005).  It is suggested that fire events 

started by Native Americans most typically occurred during the fall season when it was used to 

aid in hunting.  Some argue that the role of Native Americans in the fire regime of longleaf pine 

forests as being nominal (find source).  Upon colonization, early European settlers adopted the 

practice of using fire a tool to create and maintain desired environmental conditions as well 

(Brockway et al 2005).  As the longleaf pine landscape changed as a result of European 

settlement the ability for natural fires to occur and sustain themselves decreased substantially.  

This paired with the aggressive fire suppression efforts of the government dramatically reduced 

the expanse of fire occurrence throughout this fire dependent system.  In systems with short fire 

return intervals missing just a few fire events could result in a dramatic change in the structure 

and composition of the system.  In longleaf savannas long-term exclusion of fire would likely 

result in the succession of the savanna into a hardwood forest (Christensen 1988). 

 

The recent (past century) fire history at the McLean Savanna Preserve has not been well 

documented but it can be assumed that fire occurred at a regular enough of a basis to maintain (to 

an extent) the structure and composition that is expected of the historic ecological communities.  

It is known that of the whole preserve, fire occurred most frequently in the remnant savanna 

portion (Alpha unit), with the last fire event occurring roughly a decade ago.  
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MCLEAN FAMILY OWNERSHIP 
 

In the early 1940s, William Norman McLean moved from South Carolina to North Carolina.  

Through the formation of the MSM Lumber Company (McLean, Sinclair, and McLean), 2,950 

acres was purchased in Pender County, North Carolina from Dixon.  To offset the cost of the 

purchase MSM Lumber Company harvested the forested tract of land.  Prior to the initial harvest 

in the early 1940s the tract of land (the part now known as the McLean Savanna Preserve) was 

mainly comprised to longleaf pine trees.  Since the first harvest the tract has twice been 

harvested.  Each time harvests were conducted they were done in the manner of seed-tree 

harvests which allowed for natural pine regeneration.  An absence of fire, in combination with 

the quick growing ability of the loblolly pine enabled residual loblolly to seed and ultimately out 

competes the more locally appropriate longleaf pine.   

 

The area in the northeastern corner of the Preserve (which is now known as the Kilo unit) was 

primarily pond pine woodlands until it was harvested in 2003 and 2004.  The McLean‟s tried to 

get cost-share funds to replant the area as a loblolly pine plantation but the project was rejected 

by the state.  The stand was left to re-vegetate itself. 

 

Since the purchase of the land in the 1940s the McLean property has been hunted by the Rose 

Hill Hunt Club.  At its inception in the 1940s there were only ten (10) members.  As of August 

2009 the club had 25 members.  The land is primarily used for white-tailed deer hunting as well 

as hunting of turkey, waterfowl, and doves.  Deer hunting is done both through hunting from 

stands and running dogs.  The current hunt club is housed at the hunt camp that is passed when 

accessing the Preserve (McLean 2009).   
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On December 31, 2008 the McLean Family Farms, LLC formally sold 540.1 acres of land to the 

North Carolina chapter of The Nature Conservancy.  The sale was subject to the McLean‟s 

retaining perpetual hunting rights on the Preserve (see Retention of Hunting Rights by Grantee at 

the end of this document). 
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ONSLOW BIGHT LANDSCAPE 

 

LANDSCAPE DESCRIPTION 

 

The Onslow Bight landscape is a region of the North Carolina coastal plain that is comprised 

of three (3) million acres from the inner coastal plain to the barrier islands.  It has been 

estimated that prior to European settlement that 1.6 million acres (54%) of the landscape was 

covered in longleaf pine, primarily wet or mesic longleaf pine-wiregrass savanna.  The other 

dominant community types were pond pine pocosin, wet hardwood forest, coastal dune, or 

marsh.  It has been estimated through the Southern Gap Analysis Project that approximately 

19% of the landscape is in longleaf pine, 15% in pocosin, and 23% is a mixture of other 

communities, including bottomland forest, marsh, and coastal dune vegetation.  Twenty-two 

percent (22%) of the landscape is in managed pine plantation and 21% has either been 

converted agriculture or development.  The population of the 12 counties that make up the 

landscape was 886,000 at the time of the 2000 census (Costanza 2011). 

 
Map 3: Onslow Bight Landscape (map produced by J. Costanza) 
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ONSLOW BIGHT CONSERVATION FORUM 

 

The mission of the OBCF is: “To develop and implement a strategy for the conservation and 

enhancement of biological diversity and ecosystem sustainability throughout the Onslow 

Bight Landscape compatible with the land use objectives of the partners”. 

 

The goals of the OBCF are to: 

- Promote conservation, restoration, and sustainable use. 

- Encourage public/private partnerships to advance conservation across the landscape. 

- Enhance coordination among participants. 

- Site conservation planning and implementation. 

- Promote education and information sharing. 

- Support sustainability of the military mission. 

 

Since the inception of the OBCF, the Forum has leveraged over $35 million in funding, 

protected over 42,200 acres of land, and established the Onslow Bight Fire Partnership 

(OBFP).  The OBFP was spawned from the Onslow Bight Conservation Design Plan whish 

identified the lack of fire as a major threat to targets in the landscape. 

 

Partners 

The Nature Conservancy 

US Fish and Wildlife Service 

USDA Forest Service 

Marine Corps Base Camp Lejeune 

Marine Corps Air Station Cherry Point 

North Carolina Wildlife Resources Commission 

North Carolina Natural Heritage Program 

North Carolina Coastal Federation 

North Carolina Coastal Land Trust 
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North Carolina State Parks 

Endangered Species Coalition 

Ducks Unlimited 

 

(The Nature Conservancy 2008). 

 

 

ONSLOW BIGHT FIRE PARTNERSHIP 

 

The Onslow Bight Fire Partnership was formed in 2005 to address the lack of appropriate fire 

in the Coastal Plain landscape of North Carolina.  Each year over 75,000 acres of land is 

burned throughout the landscape, but more fire is still needed.  In 2009, the seven members 

of the OBFP signed a Memorandum of Understanding (MOU) that facilitates cross-boundary 

cooperation and implementation of prescribed burning, formally forming the Onslow Bight 

Stewardship Alliance. 

 

Partners 

The Nature Conservancy 

USDA Forest Service 

Marine Corps Base Camp Lejeune 

Marine Corps Air Station Cherry Point 

North Carolina Wildlife Resources Commission 

North Carolina Natural Heritage Program 

North Carolina State Parks 

SE GAP Program 

LANDFIRE 

 

(The Nature Conservancy 2009). 

 

 

ONSLOW BIGHT STEWARDSHIP ALLIANCE 

 

The Onslow Bight Stewardship Alliance was formed in 2009 from members of the Onslow 

Bight Fire Partnership that signed the MOU allowing for cross-boundary fire management 

and resource sharing.  The Alliance identifies and works to overcome the obstacles to 

implementing fire goals, and develops strategies to overcome them.  The OBSA works to 
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increase training opportunities for partners, education the public on the role and necessity of 

fire in the landscape, develop relationships with local governments, and provide outreach to 

private landowners 

Partners 

The Nature Conservancy 

Marine Corps Base Camp Lejeune 

Marine Corps Air Station Cherry Point 

USDA Forest Service – Croatan National Forest 

North Carolina Wildlife Resources Commission 

North Carolina Division of Forest Resources 

North Carolina State Parks 

 

 

(The Nature Conservancy 2009). 
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COMMUNITY AND MANAGEMENT UNIT CLASSIFICATION METHODS 

 

An ecological trajectory as it is defined by the Society for Ecological Restoration is a 

developmental pathway of an ecosystem through time.  In regards to restoration it begins with 

the initial condition the area to be restored is currently in and the path that leads to the desired 

condition (SER 2004).  In order to define the appropriate trajectory benchmarks must be first 

defined.    

 

Defining the desired condition for this project began with the presettlement vegetative 

projections produced by Cecil Frost and Jen Costanza of the University of North Carolina at 

Chapel Hill (Frost 2000, Frost and Costanza 2006).  Their work uses various parameters such as 

soil, drainage, and water table depth paired with Southeast Regional GAP Land Cover data and 

extensive field work to produce a GIS layer that predicted the historic vegetative communities 

that would have likely occurred prior to European settlement.  Using the “Classification of the 

Natural Communities of North Carolina – 3
rd

 Approximation” by Michael Schafale and Alan 

Weakley (1990) the communities predicted by Frost were defined, as was the structure and 

species composition typically found in each community.   

 

The field data collected for this plan (see below) which included species composition, 

dominance, and density at the canopy, subcanopy, and herbaceous layer was used to define the 

condition of the site prior to restoration.  The conditions observed were then compared to the 

classifications made by Frost and Schafale and Weakley to understand the level of deviation of 

the current conditions throughout the site from the desired future condition.  Benchmarks were 

set based on the deviations and management compartments slow began to develop.  As a result 
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of past management activities stands throughout the Preserve were relatively easy to define as 

homogeneity was visually obvious and based on data collected these observations were verified 

based on age, composition, and condition (i.e. – areas harvested at the same time, areas 

experiencing disturbance).  An extensive network of access roads and fire breaks as well as 

pathways established by the hunt club provides easily defined physical markers that could serve 

as potential boundaries for management units. 

 

 

 

Plot location generation 

 

Using the XTools Pro extension for ArcGIS random sample points were generated 

(parameters were set such as minimum and maximum distance from property boundaries and 

roads/firebreaks).  One hundred and six (106) plots were utilized and were located located 

using a Garmin® GPSMAP®76 GPS unit.  In most situations the original generated point 

was utilized but in limited situations point locations were altered if necessary to best 

represent the stand composition.  When this was done new points were generated by moving 

one chain (66 ft.) from the original point in the direction perpendicular to the nearest 

boundary line/road/firebreak. 
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Map 4: Sample point locations 

Plot sampling 

 

Once the sample points were located the point was used as the plot center and point sample 

sampling method was utilized (for more information see Avery and Burkhart 1994).  A 10 

basal area factor (BAF) wedge prism was used to identify “in” trees.  All trees that were 

deemed “in” were identified to the species level and the diameter at breast height (dbh) was 

measured using a standard Biltmore stick.  Mid-/shrub-layer composition and herbaceous 

layer composition was noted at each plot. 

 

Calculations 

 

Basal Area per Acre (total and per species) 
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Species Composition Percentage 

 

                       
             

                
     

 

 

 

Management Unit Delineation  

 

Several factors went into the decision process for delineating management units.  First, the 

current condition of an area was compared to the community description defined by Schafale 

and Weakely (1990).  Species presence or absence at the three vertical levels (canopy, 

understory, and herb layer) was the single greatest factor in classifying communities and their 

current condition.  The management activity needed to restore the composition and function 

at each layer was then calculated and the expanse of the area in need of the same or similar 

management applications was defined.  This was then overlaid on map of identifiable 

potential boundaries (ie: roads, fire breaks, harvest edges, and clear and identifiable changes 

in community).  With fire being one of the most important tools that will be used in 

restoration and management the burn units delineated by TNC‟s Southeast Coastal Plain Fire 

Specialist were also considered in delineating management unit boundaries.  (Burn unit 

boundaries were created at the discretion of the Fire Specialist based the ability to conduct 

prescribed burns in a manner that is safe and in compliance with regulations – see burn plan 

in appendix for more information).  In most cases multiple management units are contained 

within a single burn unit, in some cases management units span multiple burn units, and 

other cases portions of management units are not included in burn units.  This is almost 

purely for operational and logistical purposes.  Over time as management units transition 
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along their restoration trajectory their boundaries will dissolve and units will be combined, 

once again, based on condition and management applications required.  

 

 
Map 5: McLean management units 
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Management 

Unit 

Basal 

Area 

(ft
2
/acre) 

Canopy 

% LLP 

Mean 

LLP 

dbh 

Canopy 

% 

loblolly 

Mean 

lob dbh 

Canopy 

% 

hardwood 

Canopy 

% 

pond 

pine 

Dominant Understory 
Dominant 

Herbaceous 

Alpha 24 42% 11.4 53% 6.4 6% - 
red maple / gum / myrtle 

/ loblolly / Ilex 
bunchgrasses 

Bravo - - - - 
small 

diameter 
- - 

dense small diameter 

loblolly/bays/red maple 
needle litter 

Charlie 6 88% 8.1 - - 12% - 
pioneer 

grasses/hardwoods 

pioneer 

grasses 

Delta 3 0% - ~95% 
small 

diameter 
~5% - 

scrubby - Gullberry / bay 

/ loblolly / red maple 

blackberry, 

bunchgrasses 

Echo 62 19% 8.2 61% 6.3 16% 3% shrubby - Ilex/titi wiregrass 

Golf 52 4% 9.5 67% 5.8 23% - 
Ilex / bay / red maple / 

greenbriar 

LLP regen / 

cane 

Hotel 37 25% 8.5 68% 4.8 6% - Titi / bay / Ilex wiregrass 

India / Juliet Food plots – no management 

Kilo 11 17% 2 33% 3.7 50% 33% 
red maple / Ilex / 

greenbriar / bay 

wiregrass / 

pitcher plants 

Lima 52 - - - - 16% 84% 
Ilex / titi / bay / 

fetterbush / greenbriar 

wiregrass / 

cane 

Table 1: Management unit species compositio
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ECOLOGICAL COMMUNITIES 

 

The Southeastern Coastal Plain (SECP) is an area of splendid biodiversity and function.  Of 

special note are the mesic and wet pine communities that are commonly referred to as 

„flatwoods‟ and „savannas‟.  While there is both consensus and debate as to the definitive 

boundary between the two forest types that are often found adjacent to one another, the most 

obvious distinguishing factors contributing to species composition along the gradient is 

attributed to the interaction of fire frequency and available moisture which define the fire regime 

(Christensen 1988). 

 

The name „flatwoods‟ is frequently used to classify most any pine forest found in the coastal 

plain region that has a well-developed woody understory with a herbaceous layer of elevated 

diversity and comprised of grass cover sufficient enough to sustain frequent, low-intensity fires.  

In areas classified as „savannas‟ the canopy is relatively open and historically was comprised of 

longleaf or pond pine.  The species diversity at the herbaceous layer is extremely high with 

grasses, particularly bunchgrasses, producing an almost contiguous cover (Christensen 1988, 

Peet 2006).  Another forest type typical of the SECP are the pond pine woodlands/pocosins that 

are easily identified by their canopy dominated by pond pine and dense, shrubby vegetation 

perched on wet, organic soils (Schafale and Weakley 1990).  While these ecosystem types differ 

from one another, they undoubtedly influence one another as they respond to, and facilitate 

disturbances in different manners creating a mosaic across the landscape.  
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Map 6: Frost presettlement vegetation 

 

POND PINE WOODLAND 

 

The pond pine woodlands of the McLean Savanna Preserve are located in the northeast 

quadrant of the property in the Hotel, Kilo, and Lima management units.  The soils are 

mainly Murville and Torhunta and are typically temporarily flooded or saturated with the 

water table dropping during the dry season.   

 

The canopy of this community is comprised of pond pine (Pinus serotina) and loblolly bay 

(Gordonia lasianthus).  Occurrences of Magnolia bay (Magnolia virginiana) and red maple 

(Acer rubrum) have been observed scattered throughout the area.   
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The shrub layer of pond pine woodlands are typically tall and dense except during the period 

shortly after fire events.  It is not uncommon for the shrub layer to be over fifteen (15) feet 

tall.  Shrubs that have been observed in this community at McLean include: Tit (Cyrilla 

racemiflora), Fetterbush lyonia (Lyonia lucida), inkberry (Ilex glabra), red bay (Persea 

borbonia), and cane (Arundinaria gigantean).  There is a significant amount of laurel 

greenbrier (Smilax laurifolia) growing throughout the area which is common in this 

community.   

 

Pond pine woodlands are typically wet with nutrient poor soils, however, during the dry 

season these fire-dependent systems are susceptible to fire events.  Fire events are typically 

intense but can be patchy is wet pockets are present.  The dominant species resprout 

prolifically and are capable of returning the pre-fire conditions on only a few years.  The 

serotinous  pond pine is able to regenerate even after stand-replacing fire events through the 

release of seed from its serotinous cones, and epicormic and basal sprouting.  The frequency 

of fire determines the shrub and understory composition of this community.  Shorter fire 

return intervals (3-5 years) support areas a pure cane understory whereas long fire return 

intervals (6-12 years) result in a mosaic of cane and shrubby vegetation.  When the fire return 

interval occurs on even longer rotations pond pine tends to dominate.  The presence of a 

dominant pond pine canopy is what distinguishes the pond pine woodland from other 

peatland communities (Schafale 1994). 
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COASTAL PLAIN SMALL STREAM SWAMP 

 

The Bravo unit containing Players Creek along the northwestern edge of the Preserve is 

entirely comprised of the natural community known as the coastal plain small stream swamp.  

The soil along this blackwater stream is of the series Muckalee and can be flooded 

intermittently, temporarily, or seasonally.  The water in this type of stream is typically very 

acidic and low in mineral sediment and nutrients.  The blackish color is produced by tannins 

and typically low in turbidity. 

 

Dominant canopy species are cypress (Taxodium distichum), swamp tupelo (Nyssa biflora), 

sweetgum (Liquidambar styraciflua), tulip poplar (Liriodendron tulipifera), red maple (Acer 

rubrum), laurel oak (Quercus laurifolia), overcup oak (Q. lyrata), swamp chestnut oak (Q. 

michauxii), river birch (Betula nigra), American elm (Ulmus americana), loblolly pine 

(Pinus taeda), and pond pine (P. serotina).  The understory is usually lacking much of a 

herbaceous component but can have shrub layer ranging from very sparse to very dense.  

Understory species observed in the Bravo unit include: red maple (Acer rubrum), loblolly 

pine (Pinus taeda), red bay (Persea borbonia), titi (Cyrilla racemiflora), and cane 

(Arundinaria gigantean) (Schafale 1994).   

 

 

WET PINE FLATWOODS 

 

Occurring in the northeastern corner of the Preserve in the Hotel, Kilo, and Lima units, wet 

pine flatwoods are most commonly found on Leon soils.  This community is frequently 

associated with pond pine woodlands and sometimes with pine savannas.  These flatwoods 

historically experience frequent, low to moderate intensity surface fires which provide for an 
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open canopy, an open to sparse shrub layer, and a vigorous herbaceous layer.  Fire exclusion 

in recent history on the Preserve has allowed for establishment of loblolly pine (Pinus taeda) 

and the growth of dense shrubbery.   

 

The canopy of this community can vary from open to closed and is typically comprised of 

longleaf pine (P. palustris), loblolly, or pond pine (P. serotina).  The understory is typically 

absent under appropriate fire return intervals.  The shrub layer is usually low and is made up 

of species such as: inkberry (Ilex glabra), huckleberry (Gaylussacia spp.), Carolina laurel 

(Kalmia carolina), fetterbush (Lyonia spp.), red bad (Persia borbonia), and cane 

(Arundinaria gigantean).  Wiregrass (Aristida stricta) and bracken fern (Pteridium 

aquilinum) dominate the herb layer (Schafale 1994). 

 

 

PINE SAVANNA 

 

Pine savannas are known for their species richness and frequent fire events.  At the McLean 

Savanna Preserve savannas are found on the Woodington, Foreston, and Lean soils of the 

western and central parts of the Preserve.  Management units Delta, Golf, Hotel, and Lima 

contain pine savanna or remnant pine savanna while Alpha, Charlie, and Foxtrot units are 

entirely comprised of this community type. 

 

The oft described “park-like” savannas have an open to sparse canopy layer commonly 

comprised of longleaf pine (Pinus palustris), with pond pine (P. serotina) occasionally 

codominating or even dominating.  The shrub layer is usually patchy but comprised of 
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inkberry (Ilex glabra), creeping blueberry (Vaccinium crassifolium), wax myrtle (Myrica 

cerifera), huckleberry (Gaylussacia spp.), and other shrub species.   

 

Notable for their high herbaceous richness, these savannas have yielded as many as 52 

different vascular plant species within one square-meter area.  Graminoids such as wiregrass 

(Aristida stricta), cutover muhly (Muhlenbergia expansa), little bluestem (Andropogon 

scoparius), and toothache grass (Ctenium aromaticum) tend to dominate the herbaceous 

layer.  Iconic insectivorous plants such as the Venus flytrap (Dionaea muscipula), yellow 

pitcherplant (Saffacenia flava), purple pitcherplant (S. purpurea), and sundews (Drosera 

spp.) are commonly found in pine savannas, as is the case at this preserve. 

 

This community type is very fire dependent and is shaped by frequent, low intensity surface 

fires.  In the absence of fire, these communities are susceptible to succeeding to wet pine 

flatwoods or pond pine woodlands.  Species diversity is highest in the first few years 

following fire events.  All of the rare plant species found on the preserve are found in pine 

savanna communities (Schafale 1994).  

 

 

PINE SAVANNA VERY WET CLAY VARIANT  
 

The rare Pine Savanna Very Wet Clay Variant is described by Leblond (2000) as being characterized 

by very wet soils, a clay layer close to the surface, and a calcareous influence produced by 

underground limestone which appears to be close enough to the surface to influence the subsoil, but 

not close enough to eliminate the acidic nature of the surface.  This community type is located on a 

low, flat upland terrace between Players Creek and Catskin Creek.  
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Longleaf pine (Pinus palustris) and pond pine (P. serotina) provide an open canopy over a 

dense ground layer comprised of: wiregrass (Aristida stricta), toothache grass (Ctenium 

aromaticum), cutover muhly (Muhlenbergia expansa), large whitetop sedge (Rhynchospora 

latifolia), and savanna eupatorium (Eupatorium leucolepis).  Cane (Arundinaria spp.) and 

inkberry (Ilex glabra) are found in patchy areas throughout (Leblond 2000).  An absence in 

fire over the past decade has allowed for loblolly pine (Pinus taeda) and red maple (Acer 

rubrum) encroachment.  The majority of this rare community is found mainly in the Alpha 

unit and partially in the Charlie, Foxtrot, and Delta units. 
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GROUNDS FOR RESTORATION 

 

It goes without question that without extensive conservation, aggressive management, and active 

restoration the iconic longleaf pine ecosystem is at risk of being lost.  The aim of this plan is to 

initiate and carry out restoration of this ecosystem through an adaptive management approach.  

The Society of Ecological Restoration International defines ecological restoration as “an 

intentional activity that initiates or accelerates the recovery of an ecosystem with respect to its 

health, integrity and sustainability” (SER 2004).  Forest management, particularly in regards to 

forest timber management aims to move a forest from point A, such as a newly planted or 

naturally regenerated stand, to point B which is a mature stand with a projected timber yield.  

The goal of restoration is to take an ecosystem in its current condition and return it to its 

historical trajectory.  Historic conditions are often times used as the starting point for restoration 

design, as is the case for most longleaf restoration projects (SER 2004, Brockway et al 2005).  It 

must be noted though that attempting to return an ecosystem to a condition that existed prior to 

European settlement is relatively impossible as human activity over the past few centuries has 

greatly altered the state of the natural environment, climatic conditions, and ability for processes 

to occur.  Therefore, it is more appropriate to attempt to restore the composition, structure, and 

processes necessary to perpetuate the ecosystem along the desired trajectory (Brockway et al 

2005).  

 

The use of “reference sites” is a common practice in restoration but has proved to be difficult as 

there are very few appropriate sites available that have not been subjected to human alteration.  It 

has been recommended by Brockway and others (2005) that the key attributes to be considered 

when planning for restoration in longleaf pine ecosystems are: 1) species composition, 2) vertical 
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structure, 3) horizontal pattern, 4) spatial heterogeneity, 5) properly functioning ecological 

processes, and 6) ecosystem resiliency sufficient to permit recovery from disturbances at 

multiple scales with the ultimate goal being to emulate a natural, functioning, self-regulating 

system that is integrated into the landscape in which it occurs.  Aiming to achieve a condition 

rather than a trajectory as the goal for restoration, particularly in a disturbance dependent 

ecosystem with as much variability as the longleaf pine ecosystem, will likely result in not only 

not reaching the mark but possibly missing the trajectory completely.  Therefore the aim of this 

plan is to restore the function, composition, and processes typical of the ecosystem types that 

were thought to have historically been found on what is now the McLean Savanna Preserve 

through an adaptive management approach.  Recommendations for restoration in this plan come 

from an extensive literature review of books, guides, and peer-reviewed articles on this subject. 
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Unit 
Communit

y Type 

Are 

appropriate 

canopy 

species 

present? 

Basal 

Area 

Are 

appropriate 

midstory 

species 

present? 

Are 

appropriate 

ground layer 

species 

present? 

Last fire 

event 

Second to 

last fire 

event 

Mechanical 

opperations 

necessary? 

Is tree 

planting 

necessary? 

Is 

herbaceous 

planting 

necessary? 

Alpha 

Wet Mixed 

Pine 

Savanna 

and Forest 

yes – 

longleaf/ 

loblolly 

24 yes yes 2011 ~2000 unlikely no no 

Bravo 

Small 

Stream and 

River 

Swamp and 

Pyrophytic 

Wetland 

Mosaic 

yes - loblolly - yes yes unknown unknown no no no 

Charlie 

Wet Mixed 

Pine 

Savanna 

and Forest 

yes - longleaf 6 no no unknown unknown completed no yes 

Delta 

Wet Mixed 

Pine 

Savanna 

and Forest / 

Canbrakes 

no - loblolly 3 no no unknown unknown yes yes yes 

Echo 

Wet Mixed 

Pine 

Savanna 

and Forest / 

Canbrakes 

yes - 

longleaf/lobl

olly 

62 yes yes unknown unknown yes no no 
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Golf 

Wet Mixed 

Pine 

Savanna 

and Forest / 

Canbrakes 

/ Mesic 

Longleaf 

Pine-

Wiregrass 

Savanna 

yes - 

longleaf/lobl

olly 

52 yes yes 2011 unknown yes no no 

Hotel 

Wet Mixed 

Pine 

Savanna / 

and Forest / 

Canbrakes 

/ Mesic 

Longleaf 

Pine-

Wiregrass 

Savanna / 

Pond pine 

woodlands 

yes - 

longleaf/pond

/loblolly 

37 yes yes 2011 unknown yes no no 

India Foodplot no - foodplot - 
no - 

foodplot 
no - foodplot unknown unknown no no no 

Juliet Foodplot no - foodplot - 
no - 

foodplot 
no - foodplot unknown unknown no no no 
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Table 2: Overview of management unit, composition, and needs

Kilo 

Wet-Mesic 

Longleaf 

Pine-

Wiregrass 

Savanna / 

Pond Pine 

Pocosin 

yes - pond 11 yes yes 1984? unknown no no no 

Lima 

Wet Mixed 

Pine 

Savanna 

and Forest / 

Canebrakes 

/ Pond Pine 

Pocosin 

yes - 

longleaf/pond

/loblolly 

52 yes yes unknown unknown no no no 
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SUGGESTED MANAGEMENT APPLICATIONS BASED ON SITE CONDITION 

 

 

CANOPY 

The longleaf pine is a shade-intolerant species that generally becomes established in the canopy 

when gaps are present (Brockway et al 2006).  A well-stocked stand can have between 30 and 

100 trees per acre at high quality sites, but poorer sites can have as few as 2-3 trees per acre 

(Kush et al 2006).  Currently the density of longleaf pine at the McLean Savanna Preserve is well 

within the desired range typical of historic longleaf stand; however, other species are competing 

for dominance in the canopy, which if removed, would release the longleaf pines enabling them 

to flourish.  

 

It is not uncommon for young stands of longleaf to be crowded for the first 50-80 years after 

germination.  Disturbance events, particularly hurricanes and tornadoes naturally thin out these 

stands.  As long as the canopy is not completely closed, dense stands of longleaf will grow 

vigorously in diameter for up to 100 years.  It has been found that old growth stands in Texas 

dropped from a stem density of 60 to 11 trees per acre between the age of 100 and 320 years with 

the diameter at breast height increasing from 14 to 29.5 inches over that period (Kush et al 

2006).   

 

In cases where a closed canopy, particularly one where longleaf is not the dominant species, a 

shelterwood harvest is the recommended treatment to restore the structure and composition 

similar to that of a historic community (Brockway et al 2005).  A shelterwood harvest would 

provide the open canopy structure needed for longleaf regeneration to occur and establish an 

uneven-aged stand.  The longleaf trees that are left serve as a seed sources for regeneration, but it 
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should be noted that longleaf is known to have an irregular seed production cycle with years of 

good seed production occurring ≥5 years (Brockway et al 2005).  Successful canopy restoration 

is obtained when the overstory is dominated by longleaf pine, occurring as uneven-aged stands 

(even-aged patches are ok) across an uneven-aged landscape (Brockway et al 2005).  Kush et al 

(2006) have recommended that a minimum basal area of 20 ft
2
/acre is needed to provide for 

successful longleaf regeneration.  It should be strongly noted that while a longleaf pine canopy is 

the appropriate target for restoration it is natural for other pine species to occur in these systems.  

The objective of canopy restoration is to give longleaf a competitive advantage to become 

reestablished as the dominant canopy species (Brockway et al 2005). 

 

In areas where longleaf is either completely excluded or nearly excluded from the canopy a more 

aggressive approach may be necessary.  It is not uncommon for areas that were once longleaf 

stands to have been converted to completely loblolly or slash pine.  It is suggested that in areas 

where this is the case that a clear cut harvest could be the best approach to restoration.  A clear 

cut would remove all undesired canopy species, and seed sources, in an effort to reestablish 

longleaf pine through direct seeding or planting.  In cases where such a management strategy is 

necessary the recommended procedure would be to: 1) conduct a prescribed burn 2 years prior to 

the harvest to reduce woody competition and stimulate herbaceous growth; 2) harvest all non-

longleaf trees; 3) conduct a site prep burn to reduce logging debris and discourage hardwood 

encroachment (chemical herbicide treatments may be necessary to kill undesired recruits if 

necessary fuel load to facilitate a fire is absent or if fire does not adequately removed recruits – 

see list of recommended herbicides below).  An alternative treatment to combat vigorous recruit 

growth would be the use of a mechanical drum-chopper (Brockway et al 2006). 
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UNDERSTORY 

The understory (subcanopy and shrub layer) is critical in dictating the overall condition of the 

longleaf pine forest because a healthy and fully functional longleaf forest is typically void of an 

understory (especially in savannas).  The historic fire regime of frequent, low-intensity fires keep 

shrubs and hardwood saplings suppressed.  When fire becomes excluded from a longleaf system 

the understory is able to become established which impacts both the canopy and the herbaceous 

vegetation.  A dense shrub layer out-competes the bunchgrasses for resources and ultimately 

suppresses the fine fuels that facilitate the appropriate fire (Cohen et al 2004).  If and when fire 

events occurs where a dense understory is present the fire intensity is much greater than would 

naturally occur and could very well damage or destroy canopy trees (Moser and Wade 2005). 

 

Physical, mechanical, and/or chemical treatments can be used to reduce understory density to 

levels that would allow for the safe reintroduction of fire, but in some cases applying fire during 

the dormant season can yield desired results (Brockway et al 2006, Moser and Wade 2005).  

Above-optimal fuel loads can provide a means to “thermally thin” the canopy of species less 

adapt to fire and reduce canopy cover.  When applying fire follow the recommendations stated 

below in the „fire‟ section. 

 

A well-developed understory is very often the degrading influence in longleaf pine ecosystems 

with an intact canopy.  As long as a critical threshold has not been crossed from degradation then 

the removal of the degrading influence may be all that is required to encourage restoration.  But 

if that critical threshold has been crossed then additional applications will likely be necessary 
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(Brockway et al 2006).  The majority of the McLean Savanna Preserve has not crossed this 

critical threshold yet and the removal of the understory via the reintroduction could very well 

restore conditions to that of the desired trajectory. 

 

HERBACEOUS  

Wiregrass (Aristida stricta) is a keystone species of the longleaf pine ecosystem.  This ecosystem 

is occasionally referred to as the longleaf-wiregrass ecosystem as both species are reliant on each 

other to facilitate the processes necessary to sustain the ecosystem.  Also commonly known as 

pineland three-awn, wiregrass is vitally important to sustain the frequent, low-intensity fires that 

maintain the structure of the longleaf savanna (Outcult et al 1999).  While the herbaceous layer 

these ecosystems contain the highest biological diversity outside of the tropics (Peet 2006) the 

keystone wiregrass is the single most important component of this layer.  Wiregrass is a 

perennial bunchgrass that quickly accumulates dead leaves which catch the needle cast from 

overstory longleaf pines which provides the fuels needed to carry the frequent surface fires 

(Outcult et al 1999).  Success and increased growth is directly correlated to the increased 

availability of sunlight and decreased belowground competition.  Even though wiregrass growth 

and reproduction is enhanced in open canopy conditons, wiregrass can survive in dense canopy 

environments for extended periods of time even in the absence of fire (Mulligan et al 2002).  In 

areas where wiregrass is still present under suppressed conditions the removal of understory 

vegetation may be all that is necessary to stimulate the recovery of the herbaceous layer (see 

understory management recommendations above).  Areas where the wiregrass is either absent or 

extremely sparse will require much more aggressive management applications. 
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Once eliminated from an area, wiregrass does not readily re-invade and nor does it have a long-

lived seed bank as is the case of most grasses.  It has been found that wiregrass seeds remain 

viable in the seed bank for no more than two years therefore a concerted effort must be made to 

restore the presence of wiregrass (Coffey and Kirkman 2006).  When reintroducing wiregrass to 

an area in which it has been extirpated it is recommended that a local seed source be used.  Using 

nonlocal populations can cause serious genetic contamination as the introduced stock can 

interbreed with natives and dilute the gene pool.  Local plants are adapt to site conditions and 

nonlocal sources can likely not be able to adapt (Walters et al 1994). 

 

Flowering of wiregrass has been found to be stimulated by growing season fire (Outcult et al 

1999, Mulligan and Kirkman 2002, Walters et al 1994).  Seed viability and dispersal distance is 

low for wiregrass and seedling establishment in the field has been found to be rare (Walters et al 

1994).  With a healthy population of wiregrass being found throughout the Preserve, it is highly 

recommended that wiregrass seeds be collected in situ and propagated for restoration.   

 

Wiregrass has an average natural density of five (5) bunches per square meter and expand at a 

rate of 20% per year in well-established communities (Outcult et al 1999).  It is recommended 

that seeds are propagated in a nursery for at least one year (can even wait 2 years).  Survivorship 

of plugs increases with age prior to planting.  Fertilization does not appear to have significant 

long-term benefits to wiregrass planting while soil moisture is found to be extremely significant 

in ensuring success (Outcult et al 1999).  While fire is important to wiregrass, it is recommended 

that no fire be applied within the first 1-2 years following the planting/germination of wiregrass.  
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Mortality is highest at this time from growing season burns and only slightly less during dormant 

season burns (Mulligan and Kirkman 2002).   

 

When wiregrass plugs are planted it should be done at a density of one (1) seedling per square 

meter (m
2
) in order to provide sufficient enough foliar cover to facilitate fire in a relatively quick 

time frame (5-7 years).  It is also recommended that broadcast seeding of wiregrass seeds be 

applied as a low-cost option for filling in spaces between planted plugs (Outcult et al 1999, 

Mulligan et al 2002). 

 

It has been found that the reintroduction of fire to long unburned sites may stimulate seed banks 

of non-grass species if they are still present.  Legumes are known to have long lived seed banks 

(Coffey and Kirkman 2006).  If a viable seed bank of non-grass perennials is absent then 

reseeding should be again come from in situ sources. 

 

FIRE 

As it has already been repeatedly stated, the longleaf pine ecosystem is a fire dependent 

ecosystem and in all management and restoration objectives the facilitation and/or reintroduction 

of fire is the primary objective.  Frequent fire is so critical for restoration and maintenance of this 

system that the use of all other treatments should be planned as to facilitate the application of 

prescribed fire (Brockway et al 2006).  When fire is absent, particularly over multiple return 

intervals, fuel is able to accumulate to hazardous levels and without careful planning the 

reintroduction of fire could result in detrimental effects (Moser and Wade 2005).  In cases where 

fire has been excluded for extended periods of time the recommended management strategy is to 
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apply fire during the dormant season at two year intervals to reduce fuel loads.  While natural 

fires historically occurred during the growing season (March-July) and are the most effective 

means of creating and maintaining the structure, composition, and function of these forests, it 

may take multiple dormant season burns to reduce fuel levels enough to safely conduct a 

growing season burn (possibly as long as every two years for 10-20 years) (Brockway et al 2006, 

Kush et al 2006, Moser and Wade 2005).  Ultimately discretion is up to the fire manager staff as 

to when they feel comfortable engaging in the utilization of growing season fires.  Since fire is 

known to be most effective at stimulating flowering of herbaceous species and knocking back 

understory shrubs the preferred season to conduct prescribed fire is during the growing season 

(Cohen et al 2004, Brockway et al 2005). 

Common nate of 

active ingredient 

Herbicide 

family 
Uses

a
 

Species 

controlled 

Resistant 

species 

Glyphosate Unclassified SP, CS 

Most plants 

when absorbed 

through 

foliage 

Plants not 

receiving 

foliar spray 

Imazapyr Imisazoinone 

SP, CS, 

release, 

HWC 

Grasses, 

broadleaf, 

hardwoods 

Legumes, 

pines, elms, 

blackberry, 

wax myrtle 

Triclopyr Pyridine SP, CS 

Hardwoods, 

broadleaf 

weeds 

Grasses 

Sulfemetruon 

methyl 

Sulfonyl 

urea 
SP, HWC 

Many grasses 

and broadleaf 

weeds 

Andropogon 

sp., 

Bermudagrass, 

trumpet 

creeper 

Hexazinone Triazine 

SP, CS, 

BS, 

release, 

HWC 

Hardwoods 

and 

herbaceous 

species  

Some grasses, 

Vaccinium sp. 

Picloram Pyridine SP, CS 

Hardwoods, 

pine, broadleaf 

weeds 

grasses 

Table 3: Recommended herbicides (Brockway et al 2006) 
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MANAGEMENT RECOMMENDATIONS BY COMPARTMENT 

 

 
ALPHA 

Existing Savanna unit 

 

Size: 60.8 acres / 24.6 ha 

Burn Unit: Leamon 

Basal Area: 24 

Soils: Wo-Woodington fine sandy loam 

 

Description: This unit is the one that has traditionally been referred to as the “McLean Savanna” in 

past documentation, including LeBlond‟s 1997 inventory (NCNHP 2000).  It is classified by 

LeBlond as the very rare Pine Savanna Very Wet Clay Variant.  This unit contains occurrences all 

14 rare and endangered species documented on the tract.  The southeastern portion of the unit 

almost completely lacks a canopy, however, due to fire exclusion, loblolly pines have been recruited 

and are becoming established as well is the case for red maples.  The shrub layer is comprised of 

the appropriate species for this community, albeit much denser and taller than desired.  The 

herbaceous layer is in good condition with near complete coverage by bunchgrasses.  Species 

diversity at this level is high.  The northwestern half of the unit has a canopy comprised of a mix of 

longleaf and loblolly pines.  The canopy is not closed but is denser than model examples of this 

community.  The shrub layer in this part of the unit is comprised of appropriate species but at a 

density and height that is threatening the viability of the herbaceous vegetation.  The herb layer has 

been suppressed by overstory density, but still contains appropriate composition for this level.  The 

last fire event occurred over a decade ago (not including the controlled burn conducted in 

February of 2011).   

 

Frost Presettlement Community: Wet Mixed Pine Savanna and Forest 

 

Management Objective:  Restore the appropriate fire regime / prevent an increase in canopy density 

particularly by loblolly pine / reduce and ultimately eliminate understory vegetation / promote 

graminoid and herb diversity and productivity 
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Management Recommendations: In this unit the main tool for restoration and management is going 

to be fire.  While this unit still contains the structure and general function of a longleaf savanna it 

has become degraded by loblolly and hardwood encroachment.  A controlled burn conducted in 

February of 2011 has proved to be an effective means for working towards meeting the objective 

conditions.  It is recommended that fire be applied again in 2013 during the dormant season to 

further reduce the fuel load and again in 2015 during the growing season to more effectively knock 

back loblolly, hardwoods, and shrubs as well as to stimulate germination in wiregrass.  After this 

third burn the return interval can be lengthened up to 5 years if the management capacity of TNC 

requires it to.  It is not recommended that mechanical removal of the loblolly canopy be conducted.  

This is recommended due to the high quality herbaceous layer that exists in this unit.  The potential 

negative effects from the disturbance that is associated with harvesting is much greater than the 

potential benefit of removing the trees.  If regular fire is not enough to suppress loblolly 

regeneration then more aggressive applications may be considered such as herbicidal treatments, 

girdling, and hand felling.  If absolutely necessary, the option of mechanical harvesting should be 

explored with careful consideration to the potential negative effects to the herbaceous layer. 

 
Picture 1: Alpha unit - northwestern half 
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Picture 2: Alpha unit - southeastern half 

BRAVO 

Players Creek Riparian zone 

 

Size: 12.6 acres / 5.1 ha 

Burn Unit: Coleman 

Basal Area:   --- 

Soils:  Fo-Foreston loamy fine sand 

Mk-Muckalee loam, frequently flooded 

Wo-Woodington fine sandy loam 

BaB-Baymeade Fine sand, 1 to 4 percent slopes 

 

Description: This unit contains the riparian area along Players Creek.  The canopy is comprised 

mainly of small diameter loblolly pine and various hardwoods typical of riparian areas.  The 

understory is comprised of the same species as the canopy as well as bay species.  The herbaceous 

layer is low in diversity but areas of cane dominate throughout. 

 

Frost Presettlement Community: Small Stream and River Swamp and Pyrophytic Mosaic 

Structured by Fire and Beaver 

 

Management Objective: Maintain the riparian buffer that currently exists / prevent the invasion of 

exotic-invasive species / reduce density / promote cane 
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Management Recommendations:  The only management application that is recommended for this 

area is the reintroduction of fire.  Ecosystems of this type are shaped by fire and benefit from its 

occurrence, particularly the cane.  Given that it is a riparian area mechanical and chemical 

applications should be avoided as to not cause erosion or contaminate the water.  The only time 

mechanical or chemical applications would be appropriate would be upon the discovery of exotic-

invasive species.  If such practices are warranted they should be conducted in a manner that results 

in minimal ecological detriment and in accordance with state Best Management Practices. 

 
Picture 3: Bravo unit - riparian buffer 

 

CHARLIE 

2009 Harvest unit 

 

Size: 41.7 acres / 16.9 ha 

Burn Unit: Coleman 

Basal Area: 6 

Soils: Wo-Woodington fine sandy loam 

Fo-Foreston loamy fine sand  

BaB-Baymeade Fine sand, 1 to 4 percent slopes 

 

Description: Prior to July 2009 this unit was a stand of mature loblolly pine.  Throughout the stand 

residual longleaf pine individuals were observed, albeit in a very suppressed state, as well as some 
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hardwoods.  In the late-summer of 2009 a harvest was conducted at the discretion of The Nature 

Conservancy.  The harvest was done in such a manner that all loblolly pines were removed and all 

residual longleaf were left.  Some hardwoods were left near the areas that were near the riparian 

area.  The site is currently void of an understory and generally the only vegetation that is present is 

early successional recruits of hardwoods, scattered shrub recruits, and scattered bunchgrasses.  

Along the northwestern edge and the edge adjacent to the Echo unit populations of wiregrass is 

present, albeit not very dense.  The timber harvest operation resulting in extensive logging debris to 

be present throughout the unit with large piles of debris being left at the site of the logging deck. 

 

Frost Presettlement Community: Wet Mixed Pine Savanna and Forest  

 Mesic Longleaf Pine/Wiregrass Savanna 

 

Management Objective: Restore structure and composition of the herbaceous layer to that of the 

Alpha unit / reintroduce fire 

 

Management Recommendations: This unit is going to require the most extensive restoration 

activities of the entire property.  The first objective is to have the debris piles at the logging deck 

removed, or if not feasible, spread out across the area.  Since the undesired canopy species have 

been removed no further action is needed in the canopy layer.  It is debatable as to whether or not 

there is enough of a longleaf seed source in and around the unit to facilitate longleaf recruitment.  

Monitoring should involve searching for and recording longleaf germination.  A relatively 

inexpensive supplement to natural recruitment is broadcast seeding from cones/seeds collected 

from adjacent stands.  If an extended period of time passes and longleaf recruitment is absent then 

the option of planting should be examined.   No actions are recommended to introduce shrub layer 

species.  Appropriate shrub species that naturally recruit will be allowed.   

 

The primary focus of restoration of this unit is to restore the herbaceous layer with emphasis being 

put on bunchgrass establishment.  Once the necessary fuel load is established through the growth 
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of recruits, a site-prep burn should be conducted.  It is possible that the necessary fuel load will be 

established by 2012 and thus a burn should be conducted to reduce the residual logging debris and 

knock back recruits.  Immediately after the burn, planting of wiregrass plugs is recommended.  

Ideal planting should occur at a density of one plug per square meter (m
2
).  Bunchgrasses are 

extremely necessary to facilitate fire and thus are the priority for restoration.  Plug planting can 

and should be supplemented with broadcast seeding of bunchgrass seeds.  In the event that plug 

planting is not a viable option then broadcast seeding can take its place.  A seed mixture of 

appropriate graminoid/herb/forb species should also be broadcasted throughout the unit.  It is 

strongly recommended that all seeds come from in situ sources or if not feasible, then from regional 

sources, ideally from the Camp Lejeune/Holly Shelter Megasite.   

  

The application of fire will be determined primarily by the development of the available fuel load. 

Wiregrass plugs should be given four (4) years to establish themselves before fire is applied.  If a 

sufficient fuel load is available after four years then a controlled burn should be conducted.  The 

season of the burn is not an important factor, but ideally it should be conducting during conditions 

that promote wiregrass seed production.  Fires should continue to occur as fuel loads regenerate.  

The ultimate goal is to restore the structure and composition is able to facilitate a fire return 

interval of 3-5 years.   
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Picture 4: Charlie unit - post 2009 harvest 

 

DELTA 

Young loblolly regen unit 

 

Size: 16.0 acres / 6.5 ha 

Burn Unit: Coleman / Robinson 

Basal Area: 3 

Soils: Wo-Woodington fine sandy loam 

  To-Torhunta mucky fine sandy loam 

 

Description:  This area was in loblolly pine up until ~5 years ago when it was harvested and natural 

regeneration was allowed to occur.  As it stands today this unit is comprised of mainly young 

loblolly pine and scrubby understory of gullberry, bays, red maple, wax myrtle, blackberry, and 

greenbriers.  Wiregrass persists at the herbaceous level but is obviously suppressed.  

 

Frost Presettlement Community: Wet Mixed Pine Savanna and Forest 

 Canebrakes (Canebrake-Pocosin Mosaic with Canebrake Dominant) 

 

Management Objective:  Reintroduce fire / significantly reduce presence of loblolly / significantly 

reduce shrubby vegetation / promote expansion of cane / restore longleaf as dominant canopy 

species 
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Management Recommendations:  It is possible that with the reintroduction of fire that many of the 

management objectives for this unit will be met.  The since the canopy is comprised of young 

loblolly pines the application of a growing season burn should be implemented as soon as 

possible.  An initial growing season burn may yield significant results and reduce the fuel load, 

but ultimately growing season fire will more successfully produce the desired results.  If in the 

event that the simple reintroduction of fire does not successfully yield the desired results then 

mechanical and/or chemical applications should be considered.  Herbaceous layer planting is 

likely unnecessary as a sufficient wiregrass component remains, but propagation of longleaf 

regeneration is likely going to be necessary. 

 
Picture 5: Delta unit - stand overview 

 

ECHO 

Longleaf-wiregrass/loblolly stand 

 

Size: 45.8 acres / 18.5 ha 

Burn Unit: Coleman 

Basal Area: 62 

Soils: Wo-Woodington fine sandy loam  

 To-Torhunta mucky fine sandy loam 
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Description:  This unit has a very well established, mature canopy comprised of longleaf and loblolly 

with loblolly being the dominant species.  It is obvious that this area has been void of fire for an 

extended period of time as a very prolific understory of gullberry and titi is present.  That being 

said, the herbaceous layer is dominated by wiregrass and can certainly sustain the application of 

fire.  On average the DBH of loblolly is less than that of the longleaf but in a few years may be of 

economic value as pulpwood.   

 

Frost Presettlement Community: Wet Mixed Pine Savanna and Forest 

 Canebrakes (Canebrake-Pocosin Mosaic with Canebrake Dominant) 

 

Management Objective:  Restore longleaf as the dominant canopy species / reintroduce fire / 

maintain and/or enhance herbaceous layer. 

 

Management Recommendations:  Seeing that the wiregrass component of this unit is in very good 

condition and a shrub layer exists, but has not dramatically suppressed the herbaceous layer, it is 

likely that the reintroduction of fire will produce exceptional results.  Since there is an elevated fuel 

load as a result of a period of fire exclusion it is recommended that the initial burn be conducted 

during the dormant season and depending on the results the next burn may need to be during the 

dormant season again to further reduce the fuel load, or it may be capable of enduring a growing 

season burn.  Growing season burns will be more effective at reducing the understory vegetation 

and could potentially „thermally thin‟ some overstory loblolly pines.  While this is the management 

unit with the highest basal area on the Preserve, it may not be necessary to engage in mechanical 

removal of loblolly if the application of fire yields sufficient results.  The option of a harvest of non-

longleaf pines is an option that should be examined after a few fire events. 
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Picture 6: Echo unit 

 

GOLF 

Loblolly-scrub/shrub unit with cypress component 

 

Size: 107.9 acres / 43.7 ha 

Burn Unit: Johnson 

Basal Area: 52 

Soils: Wo-Woodington fine sandy loam 

To-Torhunta mucky fine sandy loam  

Fo-Foreston loamy fine sand 

 

Description:  This unit, while processing an overstory make up of very little longleaf pine, has a high 

potential of being restored to an open savanna/flatwood ecosystem.   The lack of recent fire is very 

evident in the extremely dense understory shrub layer, but a dormant season burn conducted on 

March 4
th
 of 2011 proved to be an effective tool for dramatically knocking back the shrubby 

vegetation.  The water table in this unit appears to be particularly high as standing water is 

frequently present as are pockets of both large and small diameter pond pine.  Wiregrass occurs in 

a suppressed manner, but cane is prolific throughout. 

 

Frost Presettlement Community: Wet Mixed Pine Savanna and Forest 

 Mesic Longleaf Pine/Wiregrass Savanna 
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 Canebrakes (Canebrake-Pocosin in Mosaic with Candbrake Dominant) 

 

Management Objective:  Reduce and ultimately eliminate shrubby understory / restore longleaf as 

the dominant canopy species / encourage the expansion of wiregrass and cane 

 

Management Recommendations:  The reintroduction of fire has proved to be an effective means for 

reducing understory cover and stimulating herbaceous vegetation.  It is yet too early to say with 

certainty, but it appears that the recent fire event was also successful in top-killing some of the 

loblolly pine in the canopy.  An additional dormant season burn may be necessary to further reduce 

the fuel load before a growing season burn is conducted, but it is recommended that fire be the only 

management input until a third fire event occurs.  The reasoning behind this is to see if fire is an 

effective means for thinning out the loblolly canopy, or if it is not, then to allow the loblolly to 

continue to grow to increase the timber value to offset the cost of a mechanical harvest if it is 

needed to release the longleaf pines of the canopy.  Planting at the herbaceous level appears to be 

unnecessary but should be monitored regularly. 

 
Picture 7: Golf unit - overview 

 

 



59 

 

      
Picture 8: Golf unit - post 2011 burn 

 

 

HOTEL 

Young longleaf-wiregrass unit 

 

Size: 115.2 acres / 46.6 ha 

Burn Unit: Metcalfe 

Basal Area: 37 

Soils: To-Torhunta mucky fine sandy loam  

Fo-Foreston loamy fine sand 

LnA-Leon fine sand, 0 to 2 percent slopes 

Mu-Murville muck 

Mk-Muckalee loam, frequently flooded 

 

Description:  This unit is made up of a mosaic of various ecosystems that are derived from a 

variation in soil type and hydrology.  Like the Golf unit, the Hotel unit processes the potential to 

successfully be restored to the desired trajectory through the repeated application of fire.  This unit 

was burned on March 5, 2011in conditions of high relative humidity (60-90%) and still produced 

tremendous fire effects.  Several areas managed to „blow-up‟ and rip through the canopy resulting 

in eminent killing of mainly loblolly pines.  Understory vegetation, while dense prior to the burn, 

was knocked back substantially allowing for sunlight to be able to reach the ground.  In some areas 

young longleaf pine is the dominant over- and understory species with wiregrass being the 
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dominant herbaceous plant.  Most of the rest of the unit processes both a longleaf and wiregrass 

component, albeit in a suppressed condition. 

 

Frost Presettlement Community: Mesic Longleaf Pine/Wiregrass Savanna 

 Canebrakes (Canebrake-Pocosin Mosaic with Canebrake Dominant) 

 Wet-Mesic Longleaf Pine/Wiregrass Savanna 

 Pond Pine Pocosin (Pocosin-Canebrake Mosaic with Pocosin Dominant) 

 

Management Objective:  Promote longleaf and pond pine as the dominant canopy species where 

appropriate / restore the proper fire regime / promote the expansion of wiregrass and cane 

 

Management Recommendations:  The reintroduction of fire has proved to be an effective means for 

reducing understory cover and stimulating herbaceous vegetation.  It can be stated with confidence 

that the recent fire event was successful in top-killing pockets of the loblolly pine in the canopy.  An 

additional dormant season burn may be necessary to further reduce the fuel load before a growing 

season burn is conducted, but it is recommended that fire be the only management input until a 

third fire event occurs.  The reasoning behind this is to see if fire is an effective means for thinning 

out the loblolly canopy, or if it is not, then to allow the loblolly to continue to grow to increase the 

timber value to offset the cost of a mechanical harvest if it is needed to release the longleaf pines of 

the canopy.  Planting at the herbaceous level appears to be unnecessary but should be monitored 

regularly. 
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Picture 9: Hotel unit - view from hunting stand 

 

 
Picture 10: Hotel unit - post 2011 burn 

 

INDIA 

Food plot 1 

 

Size: 2.6 acres / 1.0 ha 

Burn Unit: Robinson 

Basal Area:  --- 

Soils: Wo-Woodington fine sandy loam 
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Description:  This unit is currently managed by the Rose Hill Hunt Club as a food plot.  Per the 

terms of the deed they maintain the exclusive right to management. 

 

Frost Presettlement Community: Wet Mixed Pine Savanna and Forest 

 

Management Objective: none at this time 

 

Management Recommendations: Per the terms of the deed they maintain the exclusive right to 

management unless they relinquish this right through sale of the hunting rights to The Nature 

Conservancy.  If TNC obtains the right to manage this unit it is recommended herbaceous layer 

restoration by the primary objective.  Restoration of this nature should be carried out similar in 

fashion to that of the Charlie unit.  Canopy restoration can be achieved in one of two ways: 1) 

allow natural recruitment of longleaf pine from the sources that directly surround the unit, or 2) 

facilitate seeding of longleaf pine through the collection and distribution of cones from the 

surrounding area.  It is recommended that fire be applied to reduce competition as restoration 

vegetation becomes established.  

 

 

JULIET 

Food plot 2 

 

Size: 0.3 acres / 0.1 ha 

Burn Unit: none 

Basal Area:  --- 

Soils: LnA-Leon fine sand, 0 to 2 percent slopes 

 

Description:  This unit is currently managed by the Rose Hill Hunt Club as a food plot.  Per the 

terms of the deed they maintain the exclusive right to management. 

 

Frost Presettlement Community: Wet-Mesic Longleaf Pine/Wiregrass Savanna 

 

Management Objective: none at this time 

 

Management Recommendations: Per the terms of the deed they maintain the exclusive right to 

management unless they relinquish this right through sale of the hunting rights to The Nature 
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Conservancy.  If TNC obtains the right to manage this unit it is recommended herbaceous layer 

restoration by the primary objective.  Restoration of this nature should be carried out similar in 

fashion to that of the Charlie unit.  Canopy restoration can be achieved in one of two ways: 1) 

allow natural recruitment of longleaf pine from the sources that directly surround the unit, or 2) 

facilitate seeding of longleaf pine through the collection and distribution of cones from the 

surrounding area.  It is recommended that fire be applied to reduce competition as restoration 

vegetation becomes established.  

 
Picture 11: Juliet unit - view of food plot from hunting tower 

 

KILO 

Cutover Pond pine pocosin unit 

 

Size: 63.7 acres / 25.8 ha 

Burn Unit: Over 

Basal Area: 11 

Soils: LnA-Leon fine sand, 0 to 2 percent slopes 

Mu-Murville muck 

 

Description:  Up until 2003/2004 this unit had a canopy dominated by pond pine but was harvested 

by the McLean family.  Their hope was to receive cost-share funds to replant the area in loblolly 

pine but their request for funding was denied and the area was left to naturally regenerate on its 



64 

 

own.  It is very evident by looking at the unit that it possesses the components indicative of a pond 

pine woodland.  The dominant canopy species is pond pine with various bays and shrubs making up 

the subcanopy and understory.  Dense thickets of shrubbery draped with greenbrier is common 

throughout.  However, longleaf pine seedlings and wiregrass bunches persist scattered throughout 

with a stronghold on the eastern side of the unit.  An extensive network of mowed lines are in place 

and maintained by the hunt club and provide habitat that allows for pitcher plants, sundews, and 

fly-traps to flourish. 

 

Frost Presettlement Community:  Wet-Mesic Longleaf Pine / Wiregrass Savanna 

 Pond Pine Pocosin (Pocosin-Canebrake Mosaic with Pocosin Dominant) 

 

Management Objective:  Reintroduce fire / enhance ability of longleaf seedlings to grow / stimulate 

wiregrass / reduce understory shrub cover 

 

Management Recommendations:  This unit processes all of the appropriate components indicative 

of the presettlement communities but lacks the proper structure and function.  The primary tool to 

be utilized for restoration and management is fire.  The date of the last fire event in this area is 

unknown but it is likely to have been within the past 25 years.  A dormant season burn should be 

scheduled for early 2012 to reduce the fuel load and reduce competition for longleaf seedlings and 

wiregrass.  The adjacent Holly Shelter Game Land and privately owned Corbett tract possess high 

fuel loads and could very easily facilitate spot fires if caution is not taken when burning this unit.  

No canopy treatments are necessary within this unit as the mature canopy was removed within the 

past decade and the appropriate (fire-tolerant) species are present throughout to fill the canopy in 

time.  No planting is required at the herbaceous level as wiregrass and other appropriate species 

are present. 
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Picture 12: Kilo unit - view from hunting tower 

 

LIMA 

Pocosin/scrub unit 

 

Size: 62.2 acres / 25.2 ha 

Burn Unit: Robinson 

Basal Area: 52 

Soils: To-Torhunta mucky fine sandy loam  

   Wo-Woodington fine sandy loam  

   LnA-Leon fine sand, 0 to 2 percent slopes 

Mu-Murville muck 

 

Description:  The canopy of this unit is predominantly pond pine (84%) with loblolly bay making up 

the remaining 16%.  A very dense understory is present consisting of gullberry, titi, fetterbush, and 

greenbriars.  However, the herbaceous layer is made up of a wiregrass and giant cane throughout 

although it is suppressed in some areas. 

 

Frost Presettlement Community:  Wet Mixed Pine Savanna and Forest 

Canebrakes (Canebrake-Pocosin Mosaic with Canebrake Dominant) 

Wet-Mesic Longleaf Pine / Wiregrass Savanna 
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Management Objective:  Restore fire / encourage the expansion of wiregrass and cane / provide 

conditions necessary to facilitate longleaf recruitment 

 

Management Recommendations:  While the sampling conducted in this unit depicts the canopy as 

being either pond pine or loblolly bay, there are occurrences of suppressed longleaf pines that 

could very were provide a seed source to enable the recruitment of longleaf pine seedlings.  It is 

recommended that fire be applied twice during the dormant season on two-year intervals to reduce 

the fuel load before a growing season burn is applied.  No canopy management is necessary, nor is 

herbaceous layer planting.  Understory density will likely be regulated through the reintroduction 

of fire.  Through the MOU signed by the Onslow Bight Stewardship Alliance this unit should one 

day be burned as part of a cross-boundary burn with the North Carolina Wildlife Resources 

Commission to facilitate easier fire management. 

 

 
Picture 13: Lima unit - overview 

  



67 

 

INVASIVE SPECIES 

 

To date, no exotic-invasive species have been observed or documented on the McLean Savanna 

Preserve.  This being said, the Preserve still at risk of invasion by exotic species.  The areas most 

susceptible to invasion are: the riparian area along Players Creek (Bravo unit), the area of the 

2009 timber harvest (Charlie unit), and along all roads and firebreaks that are experience vehicle 

traffic. Managers should be aware of potential invaders and know how to identify them.  In the 

event of an exotic-invasive occurrence immediate action should be taken utilizing the most 

effective, yet ecologically appropriate method for eradication in an effort to minimize spread.  
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FLORAL SPECIES OF CONCERN 
 

 

Fourteen (14) rare species have been documented on the McLean Savanna Preserve through an 

inventory conducted by Richard LeBlond of the North Carolina Natural Heritage Program in 

1997.  The results of his survey are published in the Pender County Natural Heritage Survey 

(NCNHP 2000).  Two of the plants (Carex lutea and Thalictrum cooleyi) are listed as 

Endangered at the Federal level.  Four additional species (Allium spp. 1, Dionaea muscipula, 

Parnassia caroliniana, and Plantago sparsiflora) are of special concern.  Additional information 

on the definition of status and rank can be found in the appendix of this document.  All statuses 

and ranks are current as of 2010.   

 

 

Map 7: Natural heritage element occurrences 
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Common Name Latin Name 
N.C. 

Status 
U.S. 

Status 
N.C. 

Rank 
Global 

Rank 
Proposed 

Status 

Current 

State 

Status 

Savanna onion Allium spp. 1 SR-L FSC S1S2 G1G2 - - 

Bog bluestem Andropogon mohrii SR-P - S2 G4? T SR-P 

Savannna Indian-

plantain 
Arnoglossum ovatum SR-P - S2 G4G5 E SR-P 

Golden Sedge Carex lutea E E S2 G2 - - 

Venus flytrap Dionaea muscipula SR-L FSC S3 G3 SC-V 
SR-L, 

SC 

Carolina grass-of-

parnassus 
Parnassia caroliniana E FSC S2 G3 T E 

Pineland plantain Plantago sparsiflora E FSC S1S2 G3 T E 

Hooker's milkwort Polygala hookeri SR-T - S2S3 G3 SC-V SR-T 

Feather-bristle 

beaksedge 
Rhynchospora oligantha W1 - S3 G4 - - 

Small's beaksedge Rhynchospora pinetorum SR-T - S2 
G5?, 

T3? 
- - 

Georgia nutrush Scleria georgiana W1 - S3 G4 - - 

Graceful goldenrod Solidago gracillima W1 - S3 G4? - - 

Carolina goldenrod Solidago pulchra W1 - S3 G3 - - 

Cooley's meadowrue Thalictrum cooleyi E E S2 G2 E E 

 

 
(see appendix for description of “status” and “rank”)
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SAVANNA ONION (Allium spp. 1) 

N.C. Status: SR-L 

U.S. Status: FSC 

N.C. Rank: S1S2 

Global Rank: G1G2 

 

Weakley Discription: wet savannas over coquina limestone (marl); rare (NC rare).  Late August-early 

October; late September-November.  This remarkable Coastal Plain relative of A. cernuum was first 

discovered in 1981 by Steve Leonard in Pender County, it has since been found in similar sites in 

Onslow and Brunswick counties, always associated with other endemic species of primarily montane 

genera such as Thalictrum cooleyi and Parnassia caroliniana.  It appears to warrant taxonomic status. 

 

 

BOG BLUESTEM (Andropogon mohrii) 

N.C. Status: SR-P  

U.S. Status:  

N.C. Rank: S2 

Global Rank: G4? 

 

Weakley Discription: wet savannas, sphagnous bogs; rare.  September-October.  Se. VA south to N. 

FL, west to LA. 

 

 

GOLDEN SEDGE (Carex lutea) 

N.C. Status: E 

U.S. Status: E 

N.C. Rank: S2 

Global Rank: G2 

 

Weakley Description: wet savannas shallowly underlain by coquina limestone, with open canopy of 

Taxodium ascendens, Pinus palustris, and Liriodendron tulipifera; rare (US Species of Concern, NC 

rare).  May. Endemic to Pender and Onslow counties, NC where associated with other narrow 

endemics, such as Thalictrum cooleyi and Allium species 1, and other rare species, such as Plantago 

sparsiflora, Parnassia caroliniana, Rhyncospora thornei, and others. 

 

 

SAVANNA INDIAN-PLANTAIN (Arnoglossum ovatum) 

N.C. Status: SR-P 

U.S. Status:  
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N.C. Rank: S2 

Global Rank: G4G5 

 

Weakley Description: wet savannas, especially over coquina limestone (“marl”); rare.  Late July-

October.  Se. NC to S. FL, west to e. TX. 

 

 

VENUS FLYTRAP (Dionaea muscipula) 

N.C. Status: SR-L 

U.S. Status: FSC 

N.C. Rank: S3 

Global Rank: G3 

 

Weakley Description: wet savannas, sandhill seepages; rare.  The shiny black seeds are exposed at the 

maturity and dehiscence of the capsule.  Perhaps the most remarkable species in our flora, Dionaea 

has become increasingly rare and now receives some protection as a NC Special Concern species and 

as Convention on International Trade in Endangered Species “Appendix 2” species.  Although 

collection and trade as a novelty item have contributed to the decline of Dionaea, its more 

fundamental problem is that faced by the great majority of Coastal Plain species in our area – 

destruction of habitat and fire suppression.  In the fall-line Sandhill, Dionaea is now restricted to a 

very few sites on Fort Bragg; in the central Coastal Plain, it is also nearly extirpated.  Substantial 

populations remain only in the Outer Coastal Plain, primarily in Brunswick, Pender, and Onslow 

counties. 

 

 

CAROLINA GRASS-OF-PARNASSUS (Parnassia caroliniana) 

N.C. Status: E 

U.S. Status: FSC 

N.C. Rank: S2 

Global Rank: G3 

 

Weakley Description: wet longleaf pine, pond pine, or pond cypress savannas (especially but not 

strictly where shallowly underlain by coquina limestone), sandhill seepage bogs; rare.  September-

November (-December).  Se. and sc. NC south through SC; disjunct in the Panhandle of FL, the 

distribution (at least now) fragmented and disjunctive.  In NC, locally common in three small areas, 
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centered around Maple Hill (Pender and Onslow counties), Old Dock (Columbus and Brunswick 

counties), and the Green Swamp (Brunswick County).  With the extensive destruction of our wet 

savannas (by conversion to pine tree farms, agriculture, and developed areas) and fire suppression, 

very few such places now remain. 

 

 

PINELAND PLANTAIN (Plantago sparsiflora) 

N.C. Status: E 

U.S. Status: FSC 

N.C. Rank: S1S2 

Global Rank: G3 

 

Weakley Description: wet savannas over calcareous substrates (coquina limestone), now usually 

found in moister human-created microhabitats adjacent to these sites, such as fire-plow lines, shallow 

ditches along roadsides, or mowed powerline rights-of-way; rare.  April-October.  Se. NC south to ne. 

FL, restricted to the Coastal Plain. 

 

 

HOOKER’S MILKWORT (Polygala hookeri) 

N.C. Status: SR-T 

U.S. Status:  

N.C. Rank: S2S3 

Global Rank: G3 

 

Weakley Description: pine savannas; rare (NC Rare).  June-August. Sw. GA and adjacent Panhandle 

FL, west to s. MS; disjunct in se. NC and ne. SC. 

 

 

SMALL’S BEAKSEDGE (Rhynchospora pinetorum) 

N.C. Status: SR-T 

U.S. Status:  

N.C. Rank: S2 

Global Rank: G5?, T3? 

 

Weakley Description: wet calcareous savannas, maritime wet grasslands; rare.  June-September.  

Ranges from FL west to MS and LA, apparently disjunct to se. NC and ne. SC, also in the West 

Indies. 
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FEATHER-BRISTLE BEAKSEDGE (Rhynchospora oligantha) 

N.C. Status: W1 

U.S. Status: 

N.C. Rank: S3 

Global Rank: G4 

 

Weakley Description: wet savannas, sandhill-pocosin ecotones, sandhill seepage bogs, sea-level fens, 

usually in rather peaty, acid places; uncommon (rare in DE, GA, NC, SC, and VA).  July-August.  S. 

NJ south to ne. FL, Panhandle FL, and west to se. TX; Belize, Nicaragua.  The leaf tips are blunt and 

smooth, while those of the closely related Rh. breviseta are acute and minutely serrulate; these 

charaters are, oftern difficult to determind, however.  

 

 

GEORGIA NUTRUSH (Scleria georgiana) 

N.C. Status: W1 

U.S. Status:  

N.C. Rank: S3 

Global Rank: G4 

 

Weakley Description: pine savannas, cypress savannas, depression meadows, mostly on the outer 

coastal plain; uncommon (rare in GA, NC, and SC).  June-August.  E. NC south to s. FL, west to TX; 

and in the West Indies, Central and South America. 

 

 

GRACEFUL GOLDENROD (Solidago gracillima) 

N.C. Status: W1 

U.S. Status: 

N.C. Rank: S3 

Global Rank: G4? 

 

Weakley Description: wet pine savannas, seepage bogs; rare.  August-October.  E. VA south to c. 

Panhandle FL, west to s. AL.  Several distinct entities appear to have been referred to this taxon; the 

number of entities, and the appropriate names to apply to them, and presently obscure. 

 

 

CAROLINA GOLDENROD (Solidago pulchra) 

N.C. Status: W1 

U.S. Status:  

N.C. Rank: S3 
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Global Rank: G3 

 

Weakley Description: wet pine savannas, seepage bogs; rare.  July-September.  Endemic to a small 

part of the Coastal Plain of se. NC, where locally common in the few west savannas remaining.  

Notable sites include Green Swamp (Brunswick County), Holly Shelter Game Land (Pender County), 

Camp Lejeune Marine Corps Base (Onslow County), and Croatan National Forest (Carteret County).  

There is no question of the distinctness of this species from S. stricta and S. gracillima.  Once 

learned, the basal leaves are recognizable at a glance, the petiole very long (often twice as long as the 

leaf blade), the venation finely netted, the margins smooth and entire, the tip usually acute and 

prominently mucronate.  Even following fire, sterile rosettes typically outnumber flowering plants 

100 to 1. 

 

 

COOLEY’S MEADOWRUE (Thalictrum cooleyi) 

N.C. Status: E 

U.S. Status: E 

N.C. Rank: S2 

Global Rank: G2 

 

Weakley Description: ecotones between calcareous savannas and adjacent swamp forests, shallowly 

underlain by coquina limestone (“marl”), generally within a few meters of Taxodium ascendens and 

Liriodendron tulipifera; rare.  Late June-early July; August-October.  The species is endemic to two 

small areas, centered around Maple Hill (Pender and Onslow counties) and Old Dock (Columbus and 

Brunswick counties, NC), with a small disjunct population in Panhandle FL (Walton County), and a 

small number of ambiguous populations in sw. GA (Dougherty and Worth counties); the GA 

populations are assigned here for now but may well represent a new taxon.  It is associated with a 

number of other narrow endemic species.  The leaflets of basal leaves (winter rosettes) are much 

broader resembling the leaflets of other Thalicturm species in length/width ratio.  Leaves produced 

from May on have the very narrow leaves typical of the species. 

 

 

(LeBlond 1997, NCNHP 2010, Weakley 2010) 



75 

 

FAUNAL SPECIES OF CONCERN 

 

 

Red-cockaded woodpecker (Picoides borealis) 

 

The red-cockaded woodpecker (RCW) is undoubtedly the most iconic faunal species found 

in the longleaf pine ecosystem.  Once common throughout the Southeast, the RCW has been 

reduced to less than 15,000 individuals living across 11 states.  This represents less than 3 

percent of the estimated population prior to European colonization.  With the passing of the 

Endangered Species Act in 1973, the RCW was placed on the federal endangered species list 

where it has remained ever since.  Despite having federal protection all but one of the 

monitored populations of this species has declined in numbers (USFWS 2003).    

 

The RCW is considered to be an indicator species in this ecosystem as it is very particular 

about the condition of the sites that it both forages and nests in.  The RCW require open pine 

forests with an open midstory.  Foraging and nesting activities occur in trees with cavity trees 

typically occur in low-density stands (Plentovich et al 1998).  The RCW is the only 

woodpecker that excavates cavities in and only in live trees with the longleaf pine being its 

preferred tree of choice.  In a study of 610 longleaf pine trees that exhibited RCW cavities, 

the mean age was found to be 86 years.  While RCWs have been observed nesting in trees 

50-75 years old, older trees are preferred.  This is due to the fact that older longleaf 

experience heartwood decay and are thus much easier to excavate.  Excavation, even in trees 

with heartwood rot, usually takes over a year to complete (Hooper 1988).  Studies have 

found that cavities are typically found high up in trees in areas that are void of limbs.  This is 

thought to help lessen the ability of predators, such as snakes, from being able access the 

nest.  The RCW commonly pecks at resin wells in the area around the cavity entrance to 
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induces the flow of sap which also helps to deter predators.  Older pines have a slower resin 

crystallization rate than younger pines which allows the sap to remain stickier for a longer 

period of time (Conner and O‟Halloran 1987).   

 

The use of the RCW as an indicator species is to confirm the presence of a healthy and 

mature longleaf pine savanna is without a doubt a helpful tool, however, it is often times used 

as the sole indicator of successful management resulting in countless longleaf restoration and 

management plans being tailored to provide for RCW habitat.  While it is certainly possible 

for the RCW to one day occur on the McLean Savanna Preserve, it will likely be several 

decades until the necessary conditions exist.  Based on North Carolina Natural Heritage GIS 

data there have been 21 documented RCW cluster occurrences within 5 miles of the Preserve 

and a total of 42 cluster occurrences within 10 miles from the Preserve boundary.  While the 

RCW is a territorial, non-migratory bird, intra-population movements of 10 miles have been 

recorded in North Carolina with dispersals of over 50 miles being documented (Ferral et al 

1997, Walters et al 1988).  As long as some of these populations persist, it is highly likely 

based on the restoration objectives of this plan that the appropriate habitat will become 

established to facilitate the RCW.  Until that time comes a different indicator species should 

be of greater focus than the RCW.  This species being the Bachman‟s sparrow. 

 

 

Bachman’s sparrow (Aimophila aestivalis) 

 

While the RCW is an excellent indicator of canopy condition, the Bachman‟s sparrow (BS) is 

an equally qualified indicator of understory health.  Bachman‟s sparrow both forages and 

nests on the ground and require a dense ground cover of herbaceous vegetation (Tucker et al 
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2004).  The structural formula for necessary Bachman‟s sparrow habitat is simple and 

straight forward.  They prefer a low tree density, a low if not absent shrub density, and a high 

grass density.  There is an inverse relationship between shrub density and Bachman‟s 

sparrow occurrence (Plentovich et al 1998).  Contrary to most bird species, the BS prefers 

walking/running over flying to move about its habitat.  Percent cover of grass has been found 

to be the single greatest influence of the presence of the BS (Tucker et al 2004).  The most 

ideal conditions for the BS have been found to occur during the period following fire events.  

After fire events grasses, forbs, and young hardwoods begin to re-sprout within days as rigid 

and erect vegetation with little if any debris underneath.  These conditions persist for months 

following fires and provide the most ideal conditions for the sparrow to move around below 

the herbaceous canopy.  As the time since the last fire event increases the suitable habitat for 

the BS decreases (Cox and Jones 2008).  It has been found that in order to provide the most 

ideal habitat for the BS a fire return interval of 2-3 years is ideal.  Populations of BS have 

been shown to rapidly decline when fire return intervals were greater than 3 years (Tucker et 

al 2004).  Peak counts occurred within the first breeding season following fire events (Cox 

and Jones 2008). 

 

It has been commonplace for fire management activities to be conducted during the dormant 

season of winter in areas where ground-nesting birds were found in an effort to avoid the 

impact on breeding success.  This is contrary to the time of year that most natural fire events 

occurred in the Southeast, which is typically during the late spring and summer.  It has been 

found that fire events that occur during the growing season yield higher levels of hardwood 

and shrub control as well as promoting seed production in herbaceous plants (Tucker et al 
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2004).  Tucker et al (2004) found that the time of year that fire occurred had little effect on 

the vegetative structure or density of Bachman‟s sparrow and recommend that fire is most 

beneficial when it occurs during the early growing season.   

 

In the case of the McLean Savanna Preserve, it is more likely that suitable habitat for the 

Bachman‟s sparrow will be produced much sooner than it would be produced for the RCW.  

Therefore the observance of a Bachman‟s sparrow on the Preserve would be a good indicator 

that the overall health of the Preserve is being restored.   
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MONITORING 

 

 

Regular monitoring is absolutely necessary to evaluate and understand the results produced from 

the implementation of management activities.  As has been illustrated earlier, the goal of 

restoration is to guide the ecological condition of the area covered by the plan towards a desired 

trajectory.  The only way to know if this objective is being met is through monitoring.  There is 

multitude of ways that monitoring can be carried out, but this plan only a handful of methods are 

recommended. 

 

The most simple and straightforward way to gauge change over time is through the use of a 

photo monitoring program.  Such a program would utilize permanent photo points throughout the 

Preserve to visually document change over time.  It is recommended that these fixed points be 

documented using a GPS unit and permanently marked using a physical marker such as a pin or 

stake.  At each point a photograph should be taken facing each cardinal direction 

(north/east/south/west).  For each photograph an increment staff should be placed at a fixed 

distance from the photo point (10 meters away is recommended).  The staff is used as a reference 

to distinguish the height of vegetation.  Photo monitoring should be conducted annually and 

during the same season each time (to minimize variability of vegetative condition).  Photos 

should be stored in a database that can be easily accessed to compare change over time. 

 

Quantitative evaluations of canopy structure should be conducted on a fixed schedule.  Different 

management applications will yield change in canopy structure and composition at different rates 

and this type of monitoring should be utilized accordingly.  Obviously areas that experience 

mechanical treatments such as timber removal will experience changes in canopy condition at a 
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rate much faster than areas that experience less drastic inputs and therefore monitoring 

occurrence will vary.  Point sample survey methodology (as described in the methods section of 

this plan) should be sufficient to quantitatively document and evaluate change in condition over 

time.  It is recommended that utilization of a densiometer be utilized as well to evaluate change 

in canopy cover. 

 

With the objective for management of the shrub and sub-canopy layers for most of the Preserve 

being the reduction of cover and density annual assessments should be conducted.  Monitoring 

should focus on evaluating the percent change in cover and species composition.  Simple tools 

such as a Daubenmire frame would be useful for monitoring and evaluating herbaceous 

groundcover. 

 

A useful but technologically advanced means for monitoring change in structure over time is 

through LiDAR data evaluation.  LiDAR (Light Detection and Ranging) is a remote sensing tool 

that can develop three-dimensional images from scattered light waves.  While such technology is 

more advanced that the monitoring conducted by non-profit conservation organizations it is 

likely that it will be more readily used.  This tool will reduce the amount of time needed to spend 

collecting data from the site and will be able to produce highly accurate marks of conditions over 

time. 

 

The Nature Conservancy should solicit for various flora and fauna surveys to be conducted over 

time at the Preserve by interested parties.  Programs such as the Carolina Vegetation Survey‟s 

(CVS) Pulse conduct intensive botanical surveys through the Carolinas and should be informed 
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that the McLean Savanna Preserve is available for future Pulse events. The North Carolina 

Natural Heritage Program (NCNHP) should also be kept informed of ecosystem responses to 

management applications as this site is of significant interest to them.  NCNHP biologists offer 

advanced knowledge in species and community ecology and should be sought out if expert 

evaluation or critique is needed.  Special attention should be paid to the location and status of the 

rare/endangered plant species of the Preserve.  Annual evaluations should be conducted at known 

locations. 

 

Jeff Pippen of the Nicholas School of the Environment at Duke University and Harry LeGrand of 

NCNHP conducted a butterfly survey in the fall of 2009 at the Preserve and would likely be 

interested in conducting future surveys.  Both would also be likely interested in conducting bird 

surveys as well. 

 

Specific objectives and goals of prescribed fire management are set and explained in the burn 

plans developed by the Southeast Coastal Plains Fire Specialist each time fire is to be applied.  

After each prescribed fire a post-burn evaluation is to be conducted to evaluate the results 

yielded by the fire.  These evaluations should be filed together to compare change over time. 

 

Any observed occurrences of exotic invasive species should be immediately documented and 

recorded using GPS. 
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ADAPTIVE MANAGEMENT 
 

 

An adaptive management approach to management is becoming increasingly popular amongst 

land management practitioners, and rightly so.  Adaptive management utilizes a structured 

design (see figure below) to plan management activities while accounting for uncertainty.  A 

conceptualized, cyclical model following the flow of assessing the problem at hand and setting 

objectives, designing a plan aimed at meeting these objectives, implementing said plan, 

monitoring the results and feedbacks yielded from implementation, evaluating the results, and 

then adjusting sequential management advancements accordingly to meet the set objectives 

(Williams et al 2007).   The National Research Council has defined adaptive management as: 

 

Adaptive management [is a decision process that] promotes flexible decision making that can be 

adjusted in the face of uncertainties as outcomes from management action and other events become 

better understood.  Careful monitoring of these outcomes both advances scientific understanding and 

helps adject policies or operation as part of an iterative learning process.  Adaptive management also 

recognizes the importance of natural variability in contributing to ecological resilience and 

productivity.  It is not a „trial and error‟ process, but rather emphasizes learning while doing.  

Adaptive management does not represent an end in itself, but rather a means to more effective 

decision and enhanced benefits.  Its true measure is in how well it helps meet environmental, social, 

and economic goals, increases scientific knowledge, and reduces tensions among stake holders 

(2004). 

 

This plan is meant to be executed following an adaptive management approach.  While much 

research has been carried out in the longleaf pine ecosystems of the Atlantic Coastal Plain much 

variation occurs across its distribution gradient with much feedback being a result of the dynamic 
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environmental conditions at each site resulting in uncertainty.  Using an adaptive approach 

explores alternative means to meeting the set objectives in the event that a management 

application does not yield the desired results.  Suggested alternatives are stated in the 

recommended management section of this plan and should be entertained if monitoring and 

analysis show the primary recommendation to produce insufficient results.  It is strongly 

recommended that any and all available resources be accessed to help evaluate, assess, and if 

necessary, develop new management approaches.  Recommendations from partner agencies and 

organizations of the Onslow Bight Conservation Forum should be sought if external assistance is 

needed as they offer a tremendous collective knowledge of science and management for this 

specific landscape. 

 

Opportunities for ecological inventories and experimental evaluations, particular by institutions 

of higher learning should be capitalized on.  Such opportunities will likely be able to provide 

information on the ecological condition of the preserve and responses to management 

applications that may be outside of the realm of possibility for execution by The Nature 

Conservancy itself.   

 

At all times during the adaptive management cycle it is vital to keep in mind that it is not 

uncommon for actual and expected results to differ for a number of factors.  The initial 

underlying assumptions may be wrong, actions could be poorly executed, environmental 

conditions change, monitoring is less than adequate, or a combination of any of these reasons 

(Williams et al 2007).  It should also be noted that the response of ecosystems to current climate 
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change is arbitrary at best and that future environmental and climatic conditions could very well 

be different than that of the time of the origination of this report. 

 

Adaptive management does not ensure success but rather allows for adaptation in the face of 

uncertainty but can only be efficient if the adaptive management cycle is properly followed and 

components are carried out appropriately.  It is easy to get caught up with the desire to reach the 

set objectives in the most efficient and timely manner possible, but it is important to remember 

that ecosystems, especially disturbance dependent such as the ones found on the McLean 

Savanna Preserve are highly variable may take extended periods of time to fully respond to 

management inputs.  For this reason management adjustments should be taken sequentially 

rather than at set time periods.  In the field of ecological restoration, patience is a virtue.  

 

 
 

Adaptive management cycle 

Assess 
Problem 

Design 

Implement 

Monitor 

Evaluate 

Adjust 
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SOIL SPECIES OCCURRENCES  

BaB - Baymeade fine sand, 1 to 4 percent slopes 

  Canopy 

  

Understory 

 Common name Latin name 
 

Common name Latin name 

Longleaf pine Pinus palustris 
 

Turkey oak Quercus laevis 

Loblolly pine Pinus taeda 
 

Blackjack oak Quercus marilandica 

Southern Red Oak Quercus falcata 
 

Sassafras Sassafras albidum 

White Oak Quercus alba 
 

Persimmon Diospyros virginiana 

Blackgum Nyssa sylvatica 
 

Flowering dogwood Cornus florida 

Hickory Carya spp. 
 

Blueberry Vaccinium spp. 

   

Inkberry Ilex glabra 

   

Huckleberry Gaylussacia 

   

Pineland threeawn Aristida stricta 

   

Panicum grasses Panicum spp. 

   

American 

beautyberry Callicarpa americana 

   

Grape Vitex spp. 

   

Poison ivy Toxicodendron radicans 

   

Virginia creeper Parthenocissus quinquefolia 
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Ct - Croatan muck 

    Canopy 

  

Understory 

 Common name Latin name 
 

Common name Latin name 

Pond pine Pinus serotina 
 

Redbay Persea borbonia 

Water tupelo Nyssa aquatica 
 

Sweetbay Magnolia virginiana 

Yellow poplar Liriodendron tulipifera 
 

Loblolly bay Gordonia lasianthus 

Atlantic white cedar Chamaecyparis thyoides 
 

Fetterbush lyonia Lyonia lucida 

Baldcypress Taxodium distichum 
 

Gallberry Ilex coriacea 

   

Wax myrtle Myrica cerifera 

   

Blueberry Vaccinium spp. 

   

Sweet pepperbush Clethra alnifolia 

   

Switchcane Arundinaria gigantea 

   

Bracken fern Pteridium aquilinum 

   

Cinnamon fern Osmunda cinnamonea 

   

Titi Cyrilla racemiflora 

   

Greenbriar Smilax spp. 

   

Sphagnum moss Sphagnum spp. 
_______________________________________________________________________________________________ 

Fo - Foreston loamy fine sand 

   Canopy 

  

Understory 

 Common name Latin name 
 

Common name Latin name 

Loblolly pine Pinus taeda 
 

American holly Ilex opaca 

Longleaf pine Pinus palustris 
 

Gallberry Ilex coriacea 

Sweetgum Liquidambar styraciflua 
 

Honeysuckle Lonicera spp. 

Blackgum Nyssa sylvatica 
 

Dwarf azalea Rhododendron spp. 

Southern red oak Quercus falcata 
 

Black cherry Prunus serotina 

White oak Quercus alba 
 

Waxmyrtle Myrica cerifera 

Yellow poplar Liriodendron tulipifera 
 

Blueberry Vaccinium spp. 

Sycamore Platanus occidentalis 
 

Poison ivy Toxicodendron radicans 

American redcedar Juniperus virginiana 
 

Greenbriar Smilax spp. 

Red maple Acer rubrum 
 

Flowering dogwood Cornus florida 

Hickory Carya spp. 
 

Huckleberry Gaylussacia 

Willow oak Quercus phellos 
 

Grape Vitus spp. 

Water oak Quercus nigra 
 

Persimmon Diospyros virginiana 

Sourwood Oxydendrum arboreum 
    

 

LnA: Leon fine sand, 0 to 2 percent slopes 

   Canopy 

  

Understory 

 Common name Latin name 
 

Common name Latin name 

Longleaf pine Pinus palustris 
 

Pineland threeawn Aristida stricta 

Pond pine Pinus serotina 
 

Biller panicum Panicum spp. 

Sweetbay Magnolia virginiana 
 

Bluestem Andropogon spp. 
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Redbay Persea borbonia 
 

Pitcher plant Sarracenia spp. 

Blackgum Nyssa sylvatica 
 

Gallberry Ilex coriacea 

Red maple Acer rubrum 
 

Huckleberry Gaylussacia 

   

Cinnamon fern Osmunda cinnamonea 

   

Bracken fern Pteridium aquilinum 

   

Waxmyrtle Myrica cerifera 

   

Blueberry Vaccinium spp. 

   

Greenbriar Smilax spp. 

   
Sphagnum  moss Sphagnum spp. 

 

 

Mk - Muckalee loam, frequently flooded 

   Canopy 

  

Understory 

 Common name Latin name 
 

Common name Latin name 

Loblolly pine Pinus taeda 
 

Greenbriar Smilax spp. 

Green ash Fraxinus pennsylvanica 
 

Sphagnum moss  Sphagnum spp. 

Sweetgum Liquidambar styraciflua 
 

Royal fern Osmunda regalis 

Water oak Quercua nigra 
 

Gallberry Ilex coriacea 

Eastern cottonwood Populus deltoidies 
 

Longleaf uniola Chasmanthium sessiliflorum 

Blackgum Nyssa sylvatica 
 

Panicum Panicum spp. 

Willow oak Quercus phellos 
 

Honeysuckle Lonicera spp. 

Red maple Acer rubrum 
   Sweetbay Magnolia virginiana 
   Loblolly bay Gordonia lasianthus 
   Bald cypruss Taxodium distichum 
    

 

Mu - Murville muck 

   Canopy 

  

Understory 

 Common name Latin name 
 

Common name Latin name 

Pond pine Pinus serotina 
 

Redbay Persea borbonia 

Water tupelo Nyssa aquatica 
 

Sweetbay Magnolia virginiana 

Atlantic white cedar Chamaecyparis thyoides 
 

Loblolly bay Gordonia lasianthus 

Sweetgum Liquidambar styraciflua 
 

Gallberry Ilex coriacea 

Yellow poplar Liriodendron tulipifera 
 

Titi Cyrilla racemiflora 

Red maple Acer rubrum 
 

Fetterbush lyonia Lyonia lucida 

Bald Cypress Taxodium distichum 
 

Sweet pepperbush Clethra alnifolia 

   

Pitcher plant Sarracinia spp. 

   

Venus-flytrap Dionaea muscipula 

   

Sundew Drosera spp. 

   
Cinnamon fern Osmunda cinnamonea 

   

Bracken fern Pteridium aquilinum 

   

Waxmyrtle Myrica cerifera 

   

Blueberry Vaccinium spp. 

   

Greenbriar Smilax spp. 
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Sphagnum moss Sphagnum spp. 
 

 

To - Torhunta mucky fine sandy loam 

   Canopy  

  

Understory 

 Common name Latin name 
 

Common name Latin name 

Loblolly pine Pinus taeda 
 

Redbay Persea borbonia 

Pond pine Pinus serotina 
 

Sweetbay Magnolia virginiana 

Sweetgum Liquidambar styraciflua  
 

Titi Cyrilla racemiflora 

Water tupelo Nyssa aquatica 
 

River birch Betula nigra 

Yellow poplar Liriodendon tulipifera 
 

Gallberry Ilex coriacea 

Atlantic white cedar Chamaecyparis thyoides 
 

Fetterbush lyonia Lyonia lucida 

Sycamore Platanus occidentalis 
 

Sweet pepper bush Clethra alnifolia 

Swamp chestnut oak Quercus michauxii 
 

Switchcane Arundunaria spp. 

Red maple Acer rubrum 
 

Waxmyrtle  Myrica cerifera 

Willow oak Quercus phellos 
 

Blueberry Vaccinium spp. 

Bald cypress Taxodium distichum 
 

Greenbriar Smilax spp. 

Water oak Quercus nigra 
 

Cinnamon fern Osmunda cinnamonea 

   

Bracken fern Pteridium aquilinum 

   

Pitcher plant Sarracinia spp. 

   

Venus-flytrap Dionaea muscipula 

   

Sundew Drosera spp. 

   

Sphagnum moss Sphagnum spp. 
 

 

 

Wo-Woodington fine sandy loam. 
   Canopy 

  

Understory  

 Common name Latin name 
 

Common name Latin name 

Loblolly pine Pinus taeda 
 

Redbay Persea borbonia 

Longleaf pine Pinus palustris 
 

Sweetbay Magnolia virginiana 

Sycamore Platanus occidentalis 
 

Fetterbush lyonia Lyonia lucida 

Red maple Acer rubrum 
 

Gallberry Ilex coriacea 

Willow oak Quercus phellos 
 

Sweet pepperbush Clethra alnifolia 

Sweetgum Liquidambar styraciflua 
 

Switchcane  Arundunaria spp. 

Swamp chestnut oak Quercus michauxii 
 

Waxmyrtle Myrica cerifera 

Water oak Quercus nigra 
 

Blueberry Vaccinium spp. 

   

Poison ivy Toxicodendron radicans 

   

Grape Vitus spp. 

   

Cinnamon fern Osmunda cinnamonea 

   

Bracken fern Pteridium aquilinum 

   

Greenbriar Smilax spp. 



DEFINITION OF PROTECTION STATUS AND  RANK FOR RARE PLANTS

 

 
Status 

Code Status Definition 

E Endangered 

"Any species or higher taxon of plant whose continues existense as a viable component of the State's 

flora is determined to be in jeopardy" (GS 19B 106:202.12).  (Endangered species may not be removed 

from the wild except when a permit is obtained for research, propagation, or rescue which will enhance 

the survival of the species.) 

T Threatened 
"Any resident species of plant which is likely to become an endangered species within the foreseeable 

future throughout all or a significant portion of its range" (GS 19B 106:202.12).  (Regulations are the 

same as for Endangered species.) 

SC Special Concern 

"Any species of plant in North Carolina which requires monitoring but which may be collected and sold 

under regulations adopted under the provisions of [the Plant Protection and Conservation Act]" (GS 19B 

106:202.12).  (Special Concern species that are not also listed as Endangered or Threatened may be 

collected from the wild and sold under specific regulations.  Propagated material only of Special Concern 

species which are also listed as Endangered or Threatened may be traded or sold under specific 

regulations.) 

SR 
Significantly 

Rare 

Any species not listed by the N.C. Plant Conservation Program as Endangered, Threatened, or Candidate, 

which is rare in North Carolina, generally with 1-100 populations in the state, frequently substantially 

reduced in numbers by habitat destruction (and sometimes also by direct exploitation or disease). 

SR-L SR- Limited 

The range of the species is limited to North Carolina and adjacent states (endemic or near endemic).  

These are species that may have 20-50 populations in North Carolina, but fewer than 100 populations 

rangewide.  The preponderance of their distribution is in North Carolina and their fate depends largely on 

conservation here. 

SR-T SR- Throughout The species is rare throughout its range (fewer than 100 populations total). 

SR-P SR- Peripheral 
The species is at the periphery of its range in North Carolina.  These species are generally more common 

somewhere else in their ranges, occuring in North Carolina peripherally to their main ranges, mostly in 

habitats which are unusual in North Carolina. 

W Watch List 
Any other species believed to be rare and of conservation concern in the state but not warranting active 

monitoring at this time. 

Table 4: North Carolina Status description 
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Status Code Status Definition 

E Endangered 
A taxon "in danger of extinction throughout all or a significant portion of its range" (Endangered Species 

Act, Section 3). 

FSC 
(Federal) 

Species of 

Concern 

A species under consideration for listing, for which there is insufficient information to support listing at 

this time.  These species may ore may not be listed in the future, and many of these species were 

formerly recognized as "C2" candidat species.  "...The Service remains concerned about these species but 

further biological research and field study are needed to resolve the conservation status of thse taxa.  

Many species of concern will be found not to warrant listing, either because they are not threatened or 

endangered or because they do not qualify as species under the definition of the [Endangered Species] 

Act.  Others may be found to be in greater dnager of extinction than some present candidate taxa.  The 

Service is working with the States and other private and public interests to assess their need for 

protection under the Act.  Such species are the pool from which future candidates for listing will be 

drawn." (Federal Register, Feb 28, 1996). 

Table 5: Federal Status description 

 

Rank Status Definition 

S1 
Critically 

imperiled 

Critically imperiled in North Carolina due to extreme rarity or some factor(s) making it especially 

vulnerable to extirpation (local extinction) from the state.  Typically five or fewer occurrences of very 

few remaining individuals (<1000). 

S2 Imperiled 
Imperiled in North Carolina due to rarity or some factor(s) making it very vulnerable to extirpation from 

the state.  Typically six to 20 occurrences or few remaining individuals (1,000 to 3,000) 

S3 Vulnerable 
Vulnerable to extinction in North Carolina either because rare or uncommon, or found only in a restricted 

range (even if abundant at some locations), or due to other factors making it vulnerable to extirpation.  

Typically 21 to 100 occurrences or between 3,000 and 10,000 individuals. 

S4 Apparently secure 
Apparently secure and widespread in North Carolina, usually with more than 100 occurrences and more 

than 10,000 individuals. 

S5 Secure 
Common, widespread, and abundant in North Carolina.  Essentially ineradicable under present 

conditions.  Typically with considerably more than 100 occurrences and more than 10,000 individuals. 

Table 6: North Carolina Rank description 



101 

 

 

Rank Status Definition 

G1 
Critically 

imperiled 

Critically imperiled globally because of extreme rarity or because of some factor(s) making it especially 

vulnerable to extinction.  Typcially five or fewer occurrences or very few remaining individuals (<1,000) 

or acres (<2,000) or linear miles (<10). 

G2 Imperiled 
Imperiled globally because of rarity or some factor(s) making it very vulnerable to extinction.  Typically 

six to 20 occurrences or few remaining individuals (1,000 to 3,000) or acres (2,000 to 10,000) or linear 

miles (10 to 50). 

G3 Vulnerable 
Vulnerable globally either because very rare throughout its range, or found only in a restricted range 

(even if abundant at some locations), or due to other factors making it vulnerable to extirpation.  

Typically 21 to 100 occurrences or between 3,000 and 10,000 individuals. 

G4 Apparently secure 
Uncommon but not rare (although it may be rare in parts of its range, particularly on the periphery) and 

usually widespread.  Apparently not vulnerable in most of its range, but possibly cause for long-term 

concern. Typically more than 100 occurrences and more than 10,000 individuals. 

G5 Secure 
Common, widespread, and abundant (although it may be rare in parts of its range, particularly on the 

periphery).  Not vulnerable in most of its range.  Typically with considerably more than 100 occurrences 

and more than 10,000 individuals. 

Table 7: Global Rank description  
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RETENTION OF HUNTING RIGHTS BY GRANTEE 

Subject to a Right of First Refusal Conveyed to Grantor 

(as written in Exhibit B of deed) 

 

Grantor hereby reserves and retains the exclusive right to hunt on Tract A in accordance with and subject 

to rules and regulations of the State of North Carolina.  This right shall be construed as a real property 

right in perpetuity.  It may be leased, conveyed, or passed by devise or intestate succession as any other 

interest in real property may.  The holder of this right shall have the right to access Tract A on foot and 

shall have vehicular access over any existing roads.  The holder of this right shall repair any damages to 

roads caused by its use of the roads.  The holder of this right may not erect any structure on Tract A 

except temporary deer hunting stands that can withstand periodic prescribed burns, may not light fires on 

Tract A, may not establish new food plots unless approved by the owner of Tract A, and may not clear 

new sight lines for firearms.  The holder shall be able to clear and maintain trails to deer hunting stands.  

If the applicable real property taxing authority values the hunting rights separately from Tract A, the 

holder of the right shall be responsible for the payment of the taxes.  The holder of this right shall 

indemnify and hold harmless the owner of Tract A from any liability resulting from the discharge of 

firearms on Tract A by the holder of this right or this spouses or guests. 

 

Nothing contained in this right shall be construed as preventing the owner of Tract A from harvesting 

timber from Tract A, erecting structures on Tract A, or undertaking any other use of Tract A as long as 

the holder of this right continues to have access to Tract A to exercise this right. 

 

Provided, However, if at any time, the Grantor wishes to accept any bona fide offer, contract or other 

arrangement, written or oral, to sell, convey or otherwise transfer any legal or equitable interest 

whatsoever in or to all or any part of the Hunting Rights, the Grantor shall notify the Grantee of that offer, 

contract or other arrangement by certified mail, return receipt requested, postage prepaid, addressed to the 

Grantee at: The Nature Conservancy, One University Place, Suite 290, 4705 University Drive, Durham, 

NC 2770, with a copy to: Attorney, The Nature Conservancy, Southern Resource Office, 6144 
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Fayetteville Road, Suite 109, Durham, NC 27713, or such other address or addresses as the Grantee may 

designate in writing from time to time.  The notice shall set forth accurately and completely all material 

terms and conditions of the proposed transfer (the “Notice of Sale”).  Notwithstanding the above, the 

owner of the Hunting Rights shall not be required to notify the Grantee if it plans to convey the hunting 

Rights to one of his direct descendants. 

 

1. The Grantee shall have thirty (30) days from the date of receipt of the Notice of Sale in which to 

exercise its right of first refusal, granted by this instrument, to acquire the Hunting Rights or 

interest therein or part there of that is the subject of the proposed transfer.  The Grantee may 

exercise its right of first refusal by posting, on or before the thirtieth day, a letter by certified 

mail, return receipt requested, addressed to the Grantor at
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Mr. William H. McLean, Jr. 

P.O. Box 151 

Rocky Point, NC 28457 

 

Ms. Melanie M. Bradshaw 

417 East Murray Street 

Wallace, NC 28466

Stating the Grantee‟s intention to acquire the Hunting Rights or the relevant interest therein or 

part thereof on the same terms and conditions as those contained in the Notice of Sale. 

 

2. If the Grantee exercises its right of first refusal, it shall acquire the Hunting Rights or relevant 

interest therein or part thereof on the same terms and conditions as those contained in the Notice 

of Sale, and any material change in the terms and conditions of the acquisition must be agreed 

upon in writing by the parties.  If the Grantee exercises its right of first refusal, the closing shall 

occur on the closing date stated in the Notice of Sale, or the date sixty (60) days from the date the 

Grantee exercises its right of first refusal, whichever date comes later. 

 

3. So long as the Grantor retains any legal or equitable interest whatsoever in or to any part of the 

Hunting Rights, the Grantee‟s right of first refusal shall continue with respect to all portions or 

interests retained by the Grantor, without regard to the Grantee‟s exercise or failure to exercise its 

right of first refusal with respect to those portions or interests previously transferred by the 

Grantor, and not failure by the Grantee to exercise its right of first refusal with respect to any 

portion or interest shall terminate its right of first refusal with respect to any remaining portions 

of the Hunting Rights or interest therein. 

 

4. If the Grantee does not exercise its right of first refusal and the Grantor consummates a sale or 

other disposition of the Hunting Rights or any interest therein or portion thereof under the terms 

and conditions stated in the Notice of Sale, the Grantee‟s right of first refusal shall cease and be 

of no further force or effect with respect to the interest or portion transferred. 
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5. If the Grantee does not exercise its right of first refusal and the Grantor does not consummate a 

sale or other disposition of the Hunting Rights under the terms and conditions set forth in the 

Notice of Sale, the Grantee‟s right of first refusal shall continue in full force and effect. 

 

6. The terms, conditions, covenants, and agreements contained in the Right of First Refusal shall 

apply and be binding upon the Grantor and the Grantor‟s heirs, executors, administrators, 

personal representatives, successors and assigns, and upon any person, partnership, corporation or 

other entity coming into ownership or possession of any or equitable interest whatsoever in or to 

any part of the Hunting Rights, by operation of law or otherwise, and are covenants running with 

the land. 

 

7. If the Grantor conveys or otherwise transfers the Hunting Rights or any interest therein or any 

part thereof without providing the Notice of Sale as required herein, or if the Grantor 

consummates a sale or other transfer of any interest in or portion of the Hunting Rights on any 

terms and conditions other than those set forth in the Notice of Sale, the Grantee shall be deemed 

to have an option, for a period of ninety (90) days from the date the Grantee acquires actual 

knowledge of the improper transfer, to purchase the Hunting Rights or interest therein or part 

thereof from the transferee on the same actual terms and conditions of the improper transfer. 

 

8. No provision of this instrument may be amended or waived in writing signed by the part to be 

charged with such amendment or waiver.  No waiver by the Grantee of any right or remedy 

hereunder shall be deemed a waiver with respect to other or subsequent rights or remedies.  In the 

event of any breach hereof, the Grantee shall have available all remedies at law or in equity, and 

no exercise of any one right or remedy shall be deemed an election of remedies precluding the 

exercise of other rights or remedies. 
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9. Nothing in this instrument shall be construed to require the Grantor to offer or sell or 

otherwise transfer the Hunting Rights at any time or for any pre-established price.  

Rather, this instrument only grants the Grantee the right to acquire the Hunting Rights if 

the Grantor elects, in the Grantor‟s sole and absolute discretion, to transfer it, and then 

only at a price and upon the terms and conditions equivalent to those at which the Grantor 

desires to effect a transfer.  Upon request by the Grantor, the Grantee shall prepare and 

deliver to the Grantor a disclaimer of interest, in recordable form, for any interest in or 

part of the Hunting Rights with respect to which the Grantee‟s rights have ceased 

pursuant to Paragraph 5. 
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