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ABSTRACT 

 

The red-cockaded woodpecker (RCW; Picoides borealis), a once common bird in the 

southeastern U.S., is now a federally-listed endangered species.  The decline of the RCW can be 

attributed to loss of the pine savannas that serve as critical RCW habitat as a result of 

commercial logging and the removal of fire from the southeastern landscape.  The prevalence of 

commercial logging in the southeast has greatly reduced the number of old-aged pines in which 

RCWs construct their nest cavities.  By restoring longleaf pine savannas, returning fire to the 

southeastern landscape, and the construction of artificial nest cavities, the U.S. Fish and Wildlife 

service, as well as numerous state and private agencies, are working to restore the RCW to 

historic population levels. 

The Green Swamp is a 16,424 acre preserve owned and managed by The Nature 

Conservancy (TNC) in Brunswick County, North Carolina.  All that remains of the once viable 

RCW population in the Green Swamp Preserve are a few abandoned cavities and the occasional 

lone male.  This plan examines the current condition of the Green Swamp Preserve to determine 

if the preserve can once again support a viable RCW population, as well as the fire and timber 

management practices associated with the RCW reintroduction.   

After sampling 12 potential cluster sites for tree DBH, age, basal area, and understory 

height and density, it was determined that the Green Swamp can eventually support 10 RCW 

clusters.  Two of the sites sampled do not meet the minimum habitat requirements laid out in the 

U.S. Fish and Wildlife RCW Recovery plan, thus are not considered cluster sites.  Of the 10 

suitable cluster sites, 4 sites require only minimal management before RCWs can be introduced.  

The remaining 6 cluster sites have substantial hardwood midstory and/or areas with very high 

basal area that must be removed before RCWs can be re-introduced.   
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I. Introduction 

 

A. The Red-Cockaded Woodpecker 

 

 The red-cockaded woodpecker (RCW; Picoides borealis) is a federally-listed endangered 

species found in the southeastern United States.  While the RCW was once common in the 

southeastern U.S., fewer than 15,000 individuals remain, and these are spread across the region 

in scattered and isolated populations (Jackson 1971, Ligon et al. 1986).  The historic range of the 

RCW covered much of the south, extending from southwest Missouri to Texas and southeast to 

Oklahoma, east to the Atlantic Coastal Plain of Virginia, North Carolina, South Carolina, and 

Georgia, and south to Florida and the Gulf coast (USFWS 2003).  It is estimated that there are 

currently 14,068 RCWs living in 5,267 known active clusters across 11 states (USFWS 2003).  

The RCW was listed as endangered on October 13, 1970 (35 Federal Register 16047). 

The decline of the RCW can be attributed almost entirely to loss of habitat.  Red-

cockaded woodpeckers require fire-maintained, old-growth pine savannas, especially longleaf 

pine savannas, for nesting and foraging.  While these savannas used to dominate the landscape of 

the southeastern U.S., industrial logging and the removal of fire from the landscape have made 

the once vast pine savannas to one of the most endangered ecosystems on earth (Simberloff 

1993, Ware et al. 1993).  Unfortunately, industrial logging eliminated many of the old-growth 

pine stands in the south, and decades of fire suppression has resulted in fewer longleaf pine 

stands and more dense hardwood understories in the remaining longleaf stands.  At the time of 

European colonization, longleaf pine communities covered between 60-92 million acres.  Since 

that time, longleaf forests have declined to less than 3 million acres (Landers et al 1995).  As a 

result, less than 3 percent of the RCWs present at the time of European settlement exist today.   
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 For nesting, red-cockaded woodpeckers require old, mature pine stands with very little 

hardwood under/mid-story, and large amounts of land with pines for foraging.  Red-cockaded 

woodpeckers excavate cavities that are completely contained within the heartwood of live mature 

pines often infected with the red heart fungus (Jackson 1977, Hooper et al 1980, Conner and 

Locke 1982, Conner and O'Halloran 1987, Hooper 1988, Hooper et al 1991b).  If the sapwood is 

exposed in a cavity, the woodpeckers run the risk of being trapped in the pine resin seeping from 

the wound.  A variety of pine species are used as cavity trees, including longleaf (Pinus 

palustris; the preferred species), loblolly (P. taeda), shortleaf (P. echinata), slash (P. elliottii), 

pond (P. serotina), pitch (P. rigida), and Virginia (P. virginiana) pines (Steirly 1957, Lowery 

1960, Mengel 1965, Sutton 1967, Hopkins and Lynn 1971, Jackson 1971, Murphy 1982).   

Cavity excavation is a very long process, and in North Carolina takes about 10 to 13 

years on average to excavate a cavity in longleaf pine, while it only takes 6 to 9 years in loblolly 

pine (Harding 1997).  There is, however, high variability in excavation times due to individual 

site and tree factors (Hodges et al 1979, Ross et al 1995).  In Texas, it takes an average of 6.3 

years to construct a cavity in longleaf, while it only takes two to three years to construct a cavity 

in loblolly and shortleaf pines (Conner and Rudolph 1995).   

 Because the cavity excavation process takes many years to complete, artificial cavities 

must be created in introduction projects.  There are two primary methods of constructing 

artificial cavities: Copeyon-drilled cavities and cavity inserts.  The Copeyon-drilled cavity 

involves drilling a 2 inch diameter hole through the sapwood and into the hardwood at a slight 

upward angle to serve as the entrance tunnel.  A second tunnel is drilled at a downward angle 

from 2-4 inches above the first tunnel.  The drill is used to hollow out the cavity to the extent 

possible, and then the entrance to the second tunnel is sealed with a wood plug.  Drilled cavities 
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should be constructed during the non-growing season to reduce the potential for resin leakage 

(Copeyon 1990). 

 Cavity inserts are wooden blocks with pre-drilled cavities.  To install the inserts in cavity 

trees, a chainsaw is used to cut a rectangular opening in the pine tree, and the insert is inserted 

into the opening.  The insert is held in the tree using wooden wedges and non-toxic wood putty.  

Inserts must also be treated with a non-toxic waterproof sealant to protect against resin leakage 

into the chamber.  Cavity inserts can be installed at any time of the year (Allen 1991). 

 Copeyon-drilled cavities are the preferred artificial cavity technique, as they last longer 

than inserts.  However, Copeyon-drilled cavities require a high heartwood-to-sapwood ratio.  For 

a tree to support a Copeyon-drilled cavity, it must have at least 6 inches of heartwood and no 

more than 3.5 inches of sapwood (USFWS 2003).  Thus, Copeyon-drilled cavities are generally 

used in all older trees (at least 80 years old).  Drilled cavities must also be screened for at least a 

month to check for resin leaks.  For trees with insufficient heartwood for drilled cavities, cavity 

inserts should be used.  Inserts are a less expensive and more immediate cavity method, as they 

do not need to be screened prior to use.  However, inserts require larger trees- at least 15 inches 

in diameter at cavity height.   

   

B. The Green Swamp 

 

 The Green Swamp is a 16,424 acre nature preserve owned and managed by TNC and 

located in Brunswick County, North Carolina.  The Green Swamp can be characterized as a large 

domed peat swamp (de Boer p. 29).  The elevated interior 13,800 acres of the preserve consists 

of pocosin/pond pine habitat, while the remaining portion of the swamp is longleaf pine 

savannah and slash/loblolly pine stands.  The North Carolina Natural Heritage program declared 
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the Green Swamp Preserve a nationally significant natural area, as it contains upland pine 

savannas, flatwoods, pocosin habitat, as well as many rare plant and animal species (LeBlond 

1995).  Sixteen rare animal species and twenty-four rare plant species can be found within the 

preserve (Appendix A).  Botanical surveys of the Green Swamp have found as many as “42 

vascular plant species in ¼ square meter plots, as many as 52 in one square meter, and up to 84 

species in plots of 625 square meters” (de Boer p. 29).   

 Three different private timber companies owned the Green Swamp from 1906 to 1977.  

In the early 1900s, the Waccamaw Lumber Company clear cut almost the entire swamp for the 

first time.  Federal Paper Board again harvested much of the longleaf pine timber in the swamp, 

and trenched many of the savannas before replanting them with longleaf.  As a result, few areas 

of old-growth longleaf remain in the swamp.  In 1977, Federal Paper Board donated 14,851 acres 

of the Green Swamp to The Nature Conservancy.  In 1986, Federal Paper Board donated an 

additional 1,872 acres of the Green Swamp to TNC.  Between 1996 and 1999, TNC purchased 

an additional 700 acres from surrounding private landowners, resulting in the Green Swamp 

Preserve that exists today.  Between 1906 and 1977, many of the old-growth pines needed for 

red-cockaded woodpecker cavities were harvested, and red-cockaded woodpeckers abandoned 

the Green Swamp.  Today, a few abandoned cavities and the occasional sighting of a lone male 

are the only sign that RCWs once inhabited the Green Swamp Preserve (J. Beiger, pers. comm.).    

 

C. Neighboring Red-Cockaded Woodpecker Populations 

 

 The region surrounding the Green Swamp Preserve has a fairly significant RCW 

population.  The town of Boiling Spring Lakes (BSL), located about 12 miles southeast of the 

Green Swamp Preserve, currently has 21 active RCW clusters (D. Ryan, pers. comm.).  Just east 
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of BSL is the Military Ocean Terminal- Sunny Point (MOTSU).  MOTSU, the largest 

ammunition port in the country, encompasses about 8,500 acres along the Cape Fear River.  

MOTSU currently has 9 active clusters, and is working to increase its population to 16 active 

clusters.  Orton Plantation, a privately-owned 14,000 acre tract of undeveloped land, connects 

Boiling Spring Lakes and MOTSU.  Although the exact size of the Orton RCW population is 

unknown, the plantation contains significant amounts of longleaf pine, and thus it is likely that 

RCWs are present within the plantation. 

 

D. Goals 

 

 The goal of this project is to determine if the Green Swamp Preserve has the habitat 

sufficient to support a viable RCW population again.  Specifically, TNC would like to eventually 

have a minimum of 10 nesting clusters on the Green Swamp Preserve.  Having at least 10 active 

clusters is thought to be the minimum number of clusters needed to maintain a viable population 

(USFWS 2003; J. Beiger, pers. comm..).  Management and site preparation steps needed to fully 

meet all habitat requirements, as well as a timeline and expected costs of the re-introduction 

project are also presented here. 

 

II. Methods 

 

A. Minimum Habitat Requirements 

 

 Red-cockaded woodpeckers require open, old-aged pine stands for cluster sites.  Thus, 

potential cluster sites must have a basal area between 40 and 70 ft
2
/acre.  All cluster sites must be 

at least 10 acres, and must contain at least four trees that can support cavities.  Cavity trees 

should be large, at least 14" in diameter, and old- at least 60 years old, but 80-100 year old trees 
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are preferred.  In the 10-acre cluster site, the hardwood midstory should be sparse to non-existent 

and less than 7 feet in height.   

 In addition to the 10 acre cluster site, at least 110 acres of pine forest must be available 

for use as foraging habitat.  Foraging habitat should contain pines at least 30 years old with a 

diameter of 8 inches or greater.  All foraging habitat should be within 0.5 miles of the cluster 

center, preferably with most of the habitat within 0.25 miles from the cluster center.  Foraging 

habitat should not be separated by more than 200 feet of non-foraging areas.  Non-foraging areas 

include: predominately hardwood forest, pine stands less than 30 years in age, cleared lands, 

including agricultural lands and recently clearcut land, paved roads, utility rights of way, and 

bodies of water.  Finally, cluster sites should be at least 0.25 miles, but not more than 2 miles, 

away from the nearest cluster (USFWS 2003). 

 

B. Sampling Methods 

 

 Angie Carl, fire specialist for TNC, has already identified areas where large, old longleaf 

pines can be found in the preserve.  These were deemed potential cluster sites.  For each 

potential cluster site, the stand perimeter was marked using a GPS (if stand perimeter had not 

already been indentified).  Using ArcGIS, an 80 meter by 80 meter (4 chain x 4 chain) grid of 

sample points was overlain on each potential cluster site.  A handheld GPS was used to locate 

sample points in the field.  At each sample point, basal area was calculated using a 10 factor 

prism, the understory/midstory was ranked based on height and density using a scale of 1 to 9 

(Table 1), and the diameters at breast height (DBH) of all pines within a 10 meter radius of the 

sample point were measured.  At every other sample point, the tree with the largest DBH was 

cored using an increment bore to determine its age.  Locations of all trees with a diameter of 16 
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inches or greater were recorded using the GPS.  Large (> 16" DBH) found outside of sample 

plots were also measured and recorded in the GPS.   

After sampling all potential cluster sites, stand data were analyzed to determine if the 

stand might support red-cockaded woodpeckers.  Using ArcGIS, foraging partitions were 

calculated to determine if adequate foraging habitat is available.  Foraging partitions consist of 

the land within a 0.5 mile radius of the cluster center, and are created using the Thiessen 

polygons tool.  Distance between cluster sites was also calculated using ArcGIS.  Officials for 

the North Carolina Wildlife Resources Commission (NCWRC) as well as the U.S. Fish and 

Wildlife Service (USFWS) were closely involved in all aspects of sampling design and data 

analysis to determine if red-cockaded woodpeckers can be reintroduced to the Green Swamp 

Preserve. 

Table 1. Understory classification scale. 

Score Understory Classification 

1 Height < 3 ft. / low density 

2 Height < 3 ft. / medium density  

3 Height < 3 ft. / high density 

4 Height 3-7 ft. / low density 

5 Height 3-7 ft. / medium density 

6 Height 3-7 ft. / high density 

7 Height 7+ ft. / low density 

8 Height 7+ ft / medium density 

9 Height 7+ ft / high density 

NOTE: Low density indicates high amounts of mineral soil visible with a few grasses/herbs, and 

minimal shrub/tree stems.  Medium density indicates that some mineral soil is still visible, and 

hardwood BA is less than 25 ft
2
.  High density indicates that no mineral soil is visible, there are 

many hardwood shrubs, and hardwood basal area exceeds 25 ft
2
.   
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III. Stand Sampling Results 

 

A. General Results 

 

 In total, 12 potential cluster sites were sampled.  All of the sampled stands are in the 

western half of the Green Swamp Preserve, as that is where the most longleaf savannas can be 

found.  Analysis of the stand data, as well as surrounding foraging habitat indicates that 10 of the 

12 potential sites in the Green Swamp Preserve might support viable clusters.  Stand 6 was too 

small and too close to Stands 4 and 5 to be considered as a separate cluster site.  Stands 9 and 11 

were also too small to be considered separate cluster sites.  However, because Stands 9 and 11 

are only 210 feet from each other and they are separated by pocosin with mature pines, they 

might together form one viable cluster site (Table 2).  The cluster site formed by the combination 

of Stands 9 and 11 will be referred to as cluster site 9.  Please see appendix B for individual 

stand data collected during sampling and appendix C for a table of distances between cluster 

sites.    

Table 2. Summary of potential cluster site data. 

Stand 

# 

Acres Mean 

Understory 

Score 

Mean 

DBH 

(inches) 

DBH Std. 

Deviation 

Mean 

Basal 

Area 

(ft
2
/acre) 

BA 

Std. 

Dev 

# 

trees 

> 16" 

DBH 

Avg 

Age of 

Biggest 

Trees 

Foraging 

Partition 

(acres) 

1 6.5 3 10.1 3.04 89 -- 3 50-60 373 

2 14.1 4.25 12.1 2.98 63.75 18.47 10 60 408.5 

3 10.6 4 12.1 3.28 56.6 17.5 8 70 316.6 

4 10.3 4.8 11.6 3.84 75 22.58 13 65-70 166 

5 12.3 5.5 11.9 3.51 80 26.19 14 70-75 227 

6 6.1 4.2 11.6 2.94 82 26.83 3 70-75 -- 

7 15.7 6 12.5 3.79 82 25.88 12 70-75 391.8 

8 19.2 2.4 11.9 3.43 96.25 37.0 14 90-95 423 

9 1.5 3 13.4 3.66 60 20 8 115-120 491 

10 16 2.7 12.77 3.06 80 37.42 12 105-110 320 

11 4 3.75 11.5 3.24 42.5 12.58 6 110 -- 

12 14 8 12.4 3.55 82 23.87 11 110+ 405 
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B. Site-specific results  

 

Please see Appendix B for a summary table of site-specific management recommendations. 

Stand 1: Stand 1 is a 6.5 acre stand in the southern tip of the Green Swamp Preserve.  The stand 

was last burned in February 2009.  The stand's basal area (95 ft
2
/acre) is high, so some of the 

smaller slash pines in the six to eight inch DBH range should be removed to lower the basal area 

to 60-70 ft
2
/acre.  There are some sweetgums coming up, which can be controlled with either 

growing season burns or cut stump removal.  Because the stand is only 6.5 acres, fire should be 

used to gradually enlarge the stand to reach the desired 10 acre minimum.  Finally, the stand 

must age about 5 to 10 years before the stand can support cavities.  Because the trees in Stand 1 

are fairly young, inserts should be used to create artificial cavities. 

Stand 2: Stand 2 is a 14.1 acre stand also located in the southern tip of the Green Swamp 

Preserve.  The stand was last burned in January 2008, and needs to be burned again in the next 

year or two to control the fairly significant hardwood understory.  Mechanical treatment prior to 

burning may be needed to control the larger (10”+) hardwoods.  Stand 2 has a basal area of 63.75 

ft
2
/acre, which is within the target range.  Cavity inserts should be used, as the trees are likely not 

old enough to support drilled cavities. 

Stand 3: Stand 3 is a 10.6 acre stand located in the southern portion of the Green Swamp 

Preserve.  The stand has a basal area of 56.7 ft
2
/acre, so no tree thinning will be needed. 

Although Stand 3 was last burned in January 2009, there is still a fairly significant hardwood 

understory, consisting of many sweetgums over six feet tall.  The sweetgums should be removed 

mechanically using the cut stump method followed by a growing season burn, if possible.  There 

is one tree in Stand 3 that can likely support a drilled cavity, while inserts will have to be used in 

the rest of the trees. 
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Stand 4: Stand 4 is a 10.3 acre stand located in the southern portion of the Green Swamp 

Preserve, next to Stand 3.  Stand 4 was last burned in January 2006, and as a result has a 

significant hardwood understory and midstory.  Mechanical treatment is needed to remove the 

large hardwoods, as well as areas of dense hardwood understory.  A prescribed burn should 

follow the mechanical treatment.  Thinning is also needed to reduce the basal area.  Stand 4 has a 

basal area of 75 ft
2
/acre, which is at the high end of the target range.  However, there are clusters 

of trees with very high basal areas (100 ft
2
/acre) throughout the stand that should be thinned.  

Cavity inserts should be used in this stand. 

Stand 5: Stand 5 is a 12.3 acre stand in the southern portion of the Green Swamp Preserve.  Like 

Stand 4, Stand 5 was last burned in January 2006 and has a significant hardwood understory and 

midstory.  Numerous sweetgums will have to be removed using cut stump treatment, and the 

hardwood understory requires mechanical treatment prior to burning.  The stand has a basal area 

of 80 ft
2
/acre with basal areas as high as 120 ft

2
/acre in some spots.  High-density pine clusters 

should be thinned to reduce the overall basal area to about 70 ft
2
/acre.  Inserts should be used in 

this stand. 

Stand 6: Stand 6 is a 6.1 acre stand located in the southern portion of the Green Swamp Preserve 

between Stands 4 and 5.  Due to its small size and proximity to Stands 4 and 5, it is not currently 

being considered as a cluster site.  However, if the red-cockaded woodpecker re-introduction is 

successful, Stand 6 has the potential to eventually serve as a cluster site.  Thus, the stand should 

continue to be burned on a regular basis to keep the stand open and keep hardwoods to a 

minimum.  The stand will also need to be thinned to reduce the basal area from 82 ft
2
/acre to 70 

ft
2
/acre, but that can be done after all of the other cluster sites are attended to. 
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Stand 7: Stand 7 is a 15.7 acre stand in the southwestern portion of the Green Swamp Preserve 

located along Highway 211.  Stand 7 was last burned in January 2006, and needs to be burned as 

soon as possible.  Mechanical treatment is needed to remove large hardwoods, and cut stump 

treatment should be used on sweetgums.  The stand has an overall basal area of 82 ft
2
/acre, with 

the basal area reaching 120 ft
2
/acre in some spots.  Thinning the high-density clusters should 

reduce the overall basal area to 70 ft
2
/acre.  Stand 7 has trees large enough to support cavity 

inserts.   

Stand 8: Stand 8 is a 19.2 acre stand in the west-central portion of the Green Swamp Preserve.  

Stand 8 was last burned in January 2009, and the groundcover consists almost entirely of 

wiregrass.  The stand's overall basal area is 96.25 ft
2
/acre with the basal area reaching 150 

ft
2
/acre in places.  There are also a high number of trees in the 10 to 13 inch diameter range.  

Trees in the 10 to 13 inch diameter range, especially those in high-density clusters, should be 

removed to decrease the overall basal area to 70 ft
2
/acre.  The large trees in Stand 8 are likely old 

enough to support drilled cavities.   

Stand 9: Stand 9 is a 1.5 acre stand located in the northwestern portion of the Green Swamp 

Preserve.  Due to its small size, Stand 9 will be paired with Stand 11 to form one cluster site 

(cluster site 9). Stand 9 was last burned in January 2009, but will need to be burned again to 

control hardwood shrubs.  Fire and mechanical treatment should be used to expand Stands 9 and 

11 as much as possible.  The pocosin between Stands 9 and 11 should be kept as low as possible 

(less than 10 feet in height) to maintain the flight lines between cavities.  The stand's basal area 

(60 ft
2
/acre) is within the target range.  The trees in Stand 9 can likely support drilled cavities. 

Stand 10: Stand 10 is a 16 acre stand located in the western portion of the Green Swamp 

Preserve.  Stand 10 was last burned in January 2009, and the understory is almost entirely ferns 
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and wiregrass.  The stand has an average basal area of 80 ft
2
/acre, with the basal area reaching 

140 ft
2
/acre in places.  Pines in the 10 to 13 inch diameter range should be removed to lower the 

stand's basal area to 70 ft
2
/acre.  Drilled cavities can likely be used in Stand 10. 

Stand 11: Stand 11 is a 4 acre stand located in the northwestern portion of the Green Swamp 

Preserve just south of Stand 9.  As stated above, Stands 9 and 11 will be combined to create one 

cluster site.  The management recommendations for Stand 11 are the same as Stand 9, and the 

stands should be considered as one management unit.  Stand 11 has a basal area of 42.5 ft
2
/acre , 

which is within the target range.  The trees in Stand 11 are old enough to support drilled cavities.   

Stand 12: Stand 12 is a 14 acre stand in the western portion of the Green Swamp Preserve, and 

is the only stand on the western side of Highway 211.  Stand 12 was last burned in July 2007, 

and as a result, has a significant hardwood under and midstory in places.  The eastern half of the 

stand (closest to Highway 211) has a dense hardwood understory and midstory, while the 

western half of the stand consists of primarily wiregrass and fern groundcover.  Mechanical 

treatment is needed to remove the large hardwoods, and a growing season burn should be used to 

remove the smaller hardwood shrubs.  Thinning is needed to reduce the overall stand basal area 

from 120 ft
2
/acre to 70 ft

2
/acre.  Drilled cavities can likely be used.      

 

IV. Management Issues and Recommendations 

 

A. General Management Recommendations 

 

 Prior to re-introducing RCWs to the Green Swamp Preserve, some site preparation work 

needs to be done.  Much of the site preparation work focuses on the hardwood under- and mid-

stories.  Within the cluster site, the understory and midstory should be as low and open as 

possible.  If the under- and midstories are too tall and too dense, then the woodpecker cavities 
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could potentially be damaged during an intense fire (Conner and O'Halloran 1987, Clark 1992, 

Conner et al 1994).  Prescribed burns should occur during the early to mid growing season to the 

extent possible.  Early to mid growing season burns have better benefits for native ground-covers 

and kill more hardwoods than dormant season burns.  When growing season burns are not 

possible, late dormant season burns should be used (Sparks et al 1998, 1999).  Prescribed burn 

intervals should follow natural burn intervals to the extent possible.     

 Stands with a substantial hardwood understory and midstory will require mechanical 

thinning prior to burning.  When using mechanical thinning, effects on soil profiles and plant 

communities should be minimized as much as possible.  For areas with few large hardwoods, 

hand thinning should be used.  For areas with a more dense hardwood understory, roller drum 

chopping is recommended by the USFWS, as it minimizes effects on the soil profile (USFWS 

2003).  For stands with high densities of sweetgums (Liquidambar styraciflua), a combination of 

mechanical and chemical treatment may need to be used.  In the cut stump treatment method, 

hardwoods are first felled using a chainsaw.  After felling the tree, an herbicide is applied to the 

stump to prevent regeneration (Ferrell et al. 2007).  This treatment should be followed with a 

burn to ensure all sweetgums are removed.   

 When thinning cluster site stands, uneven-aged management principles should be 

followed.  Uneven-aged management results in stands with at least three age classes (Smith 

1986, Helms 1998).  Uneven-aged management ensures that there will be enough old trees for 

cavities, medium-aged trees for foraging, and young trees to replace older trees as they die.  For 

stands with high basal areas, a mix of young and medium- aged trees should be removed rather 

than just removing the smallest trees.  This will ensure there are enough young trees coming up 
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to replace older trees.  Due to the scarcity of large, old-growth trees in the Green Swamp 

Preserve, pines larger than 14 inches in diameter should not be removed during thinning.   

Each cluster site should contain at least four cavities, and all cavities should be within 

200 feet of the nearest cavity.  Artificial cavities should be placed as high in the tree as possible- 

preferably at least 15 feet above the ground to protect the cavity from fire.  Cavity entrances 

should face west, as natural cavities show a tendency to have west-facing entrances (Locke and 

Conner 1983).  Finally, after inserts or drilled cavities are installed, small resin wells should be 

drilled around the entrance tunnel, and the area surrounding the entrance should be roughed up to 

give the tree the reddish appearance of an active cavity tree (USFWS 2003).  The entrances to 

artificial cavities should be plugged or covered with a screen to keep non-target species out until 

the translocated RCWs are ready to be released in the preserve.  Red-cockaded woodpeckers are 

known for having very low dispersal distances in comparison to many other bird species.  

Females only disperse two territories from their natal site, on average, and about 90 percent of 

females settle within four territories from their natal site (Daniels 1997, Daniels and Walters 

2000).  Males disperse even less than females, as many males serve as helpers until they can take 

over as the breeding male on their natal territory.  About 70 percent of males become breeders on 

their natal territory or the immediately adjacent territory (Daniels 1997).  However, RCWs 

dispersing in their first year have been observed traveling more than 100 km from their natal 

territory (Walters et al. 1988b, Conner et al. 1997c, Ferral et al. 1997).  Thus, as the RCW 

populations in BSL and MOTSU continue to grow, and a population is re-established in the 

Green Swamp Preserve, there is the potential for movement between populations resulting in the 

formation of one large, regional population consisting of at least 50 active clusters.  
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B. Legal Issues 

 

 Because the RCW is protected by the Endangered Species Act, there are numerous 

potential legal issues should this project move forward.  If RCWs are translocated to the Green 

Swamp either through the Southern Range Translocation Cooperative or through mitigation, 

TNC then becomes responsible for those individuals, and every effort should be made to ensure 

that translocated individuals are successful in the Green Swamp.  Because RCWs are wild 

animals, not every translocation is successful, and thus translocated birds may move off the 

Green Swamp, or could potentially die.  The Nature Conservancy would not be held liable for 

any translocated individuals that flee the Green Swamp, or for any deaths of individuals as long 

as The Nature Conservancy did not cause these deaths through their actions.   

 If RCWs are translocated to the Green Swamp, then The Nature Conservancy must 

continue to actively manage the cluster habitat and foraging habitat to ensure the viability of the 

Green Swamp population.  Thus, The Nature Conservancy must ensure that any management 

actions undertaken on lands surrounding RCW clusters is consistent with the habitat requirement 

and management objectives laid out in this report (for example, land in the foraging partitions 

could not be clear-cut, but could still be burned and/or thinned, as long as the minimum 

requirements for foraging habitat are still met).  If The Nature Conservancy stops managing their 

lands, or fail to meet the minimum standards published by the USFWS, then The Nature 

Conservancy could be held liable under the Endangered Species Act.   

 Enrolling the Green Swamp in the Safe Harbor program has been proposed as a form of 

legal protection.  Under the Safe Harbor program, a private landowner agrees to participate in 

efforts to recover an endangered species.  In exchange, the USFWS agrees that it "will not 

require any additional or different management activities without their consent" (USFWS 2009).  
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Efforts to recover an endangered species may include: reduced habitat fragmentation; 

maintenance, restoration, or enhancement of existing habitats; increases in habitat connectivity; 

stabilized or increased numbers or distribution; the creation of buffers for protected areas; and 

opportunities to test and develop new habitat management techniques (USFWS 2009).  At the 

start of the agreement, a baseline condition of the land is established.  The baseline includes 

information regarding current habitat conditions and any endangered species already present.  

During the agreement period, the land must be maintained at or above this baseline condition.  At 

the end of the agreement period, as long as the landowner upheld the conditions of the 

agreement, the landowner has the right to return the land to the baseline condition, even if it 

involves the taking of a protected species.  Thus, if The Nature Conservancy enrolls the Green 

Swamp in the Safe Harbor program prior to re-introducing RCWs, The Nature Conservancy 

would establish a baseline condition with zero RCWs present.  However, the Safe Harbor 

program is intended for landowners that happen to have an endangered species move onto their 

property; not those who actively translocate an endangered species to their property.  Thus, even 

if the Green Swamp is enrolled in the Safe Harbor program, The Nature Conservancy would still 

be responsible for any RCW individuals translocated to the swamp.  Therefore, if RCWs are 

obtained through translocation, there are no major legal benefits to enrolling the Green Swamp in 

the Safe Harbor program. However, enrolling the Green Swamp in the Safe Harbor program may 

provide some benefits in the form of technical assistance from USFWS, as well as 

marking/public relations benefits.   

 

C. Neighbor Issues 

 

 Because the majority of the longleaf savannas in the Green Swamp Preserve are found on 

the edges of the preserve property, impacts of this project on neighboring landowners must be 
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considered.  Although all of the cluster sites will be on land owned by TNC, five of the foraging 

partitions (lands surrounding the RCW cluster sites necessary for foraging) extend onto land that 

is not owned by TNC.  However, since all foraging partitions contain at least 120 acres of 

suitable habitat on Preserve land, neighboring landowners will not be restricted on how they use 

their land (J. Hammond, pers. com.).  Thus, the foraging partition overlap will not affect 

neighboring landowners.   

However, neighboring landowners will be affected if a RCW from the Green Swamp 

Preserve constructs a cavity on their land.  If this happens, the landowner's use of the land will be 

restricted by the Endangered Species Act.  This restriction can be avoided if the landowner 

enrolls their land in the USFWS‟ Safe Harbor program.  Under the Safe Harbor program, a 

landowner agrees to participate in efforts to recover an endangered species.  In exchange, the 

USFWS agrees that it "will not require any additional or different management activities without 

their consent" (USFWS 2009).  Efforts to recover an endangered species may include: reduced 

habitat fragmentation; maintenance, restoration, or enhancement of existing habitats; increases in 

habitat connectivity; stabilized or increased numbers or distribution; the creation of buffers for 

protected areas; and opportunities to test and develop new habitat management techniques 

(USFWS 2009).  For example, a landowner bordering the Green Swamp Preserve could agree to 

leave a buffer strip of pines along the border of their property if they do decide to clear-cut their 

land, or may agree to only thin their land down to a 40 ft
2
/acre basal area.  In return, the 

landowner would not be liable for any RCWs that nest on their land.  However, entering into a 

Safe Harbor Agreement with the USFWS can be a long and tedious process.  Thus, a Safe 

Harbor Agreement may be a viable option for the large neighboring landowners (Brunswick Co., 

many timber companies), but may not be feasible for the smaller individual landowners 
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bordering the south side of the Green Swamp Preserve.  Because the land on the southern edge of 

the Green Swamp Preserve has been owned by individual families for many generations, it is not 

likely that the land will be clearcut in the future.  Therefore, TNC should first focus on 

communicating with the landowners to the west of the Green Swamp, as the lands owned by 

Brunswick County and various timber companies are at the greatest risk for development/clear 

cut.   

 

D. Translocation 

 

 While all RCW translocations to the Green Swamp Preserve may not be successful, 

translocation is a necessary tool to restoring the RCW population in the preserve.  Translocation 

is the artificial movement of wild organisms between or within populations to achieve 

management objectives, and is a necessary part of all reintroduction projects (USFWS 2003).  

Because translocation involves the movement of wild animals, it is not always successful.  

Currently, the average success rate for translocation is roughly 50 to 60 percent, with success 

being defined as the presence of the translocated pair in the recipient cluster in the following 

breeding season (Hess and Costa 1995), or evidence of breeding in the following season (Costa 

and Kennedy 1994).  Higher success rates (50-70+ percent) have been reported for the 

translocation of multiple pairs at once (Carrie et al 1999, Hagan and Costa 2001).  Subadult and 

helper males have higher success rates than breeding males (A. Taylor, pers. comm.), and birds 

are less likely to attempt to return to their original cluster if moved at least 12 miles away (Allen 

et al 1993, Franzreb 1999).   

 The translocation process in the southern U.S. is controlled by the Southern Range 

Translocation Cooperative (SRTC), which is operated by the USFWS.  The SRTC is made up 

primarily of national forests and military installations, with a few national wildlife refuges, state 
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properties, and private landowners.  At its annual meeting, held every August, the SRTC 

allocates birds from donor populations to recipients requesting RCW pairs.  In order to receive 

birds at the meeting, one must show that all habitat requirements are met, and cavities are 

installed and ready for use by the time of the meeting.  At the SRTC meeting, recipients must 

give a 10 minute presentation to the group about their site, the status of any RCW clusters 

currently on the site, a map showing the potential cluster sites, and a fire history map 

(McDearman).  At the conclusion of the recipient presentations, the donors then allocate the 

donor pairs to the recipient populations.  Since TNC will be a new recipient, having Will 

McDearman, the coordinator of the SRTC, visit the Green Swamp Preserve prior to the annual 

meeting will likely increase TNC's chances of receiving birds.  

   Woodpecker pairs are allocated at a rate of one pair for every two clusters.  Thus, TNC 

will only be able to receive a maximum of five red-cockaded woodpecker clusters through the 

SRTC.  Woodpecker pairs received at the SRTC meeting are translocated from the donor site to 

the recipient site in early October.   

 It may be possible to receive additional RCW pairs from donors without going through 

the SRTC.  While a few donors only donate birds through the SRTC, other donors do a mix of 

both- they will donate birds through SRTC but will also donate on their own.  It may be possible 

for TNC to receive additional pairs through donations outside of the SRTC.  Finally, TNC may 

be able to receive any woodpeckers that must be translocated as a result of a take
1
.   

 

 

 

 

 

                                                 
1
 The term 'take' means to "harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to 

engage in any such conduct" (USFWS 2008).  There are some instances where a take is allowed, and often the birds 

displaced by the take are moved to another population. 
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E. Monitoring and Adaptive Management 

 

 While a great deal of management is needed before RCWs can be re-introduced to the 

Green Swamp, perhaps even more management, especially more selective management, will be 

needed after RCWs are introduced.  For adaptive management, the “process of implementing 

policy decisions as scientifically driven management experiments that test predictions and 

assumptions in management plans”, to be successful, a thorough monitoring program must be 

established (FEMAT 1993).  Also, if RCWs are obtained through the SRTC or through 

mitigation, monitoring of the Green Swamp RCW population will be required.  Under the basis 

of adaptive management, land management projects are implemented one step at a time, and are 

tested at each step (Moir and Block 2001).  This approach will allow TNC to detect adverse and 

unpredicted effects in the early stages before any serious, widespread, or irreversible damage 

takes place (Munn 1988).   

 If RCWs are re-introduced to the Green Swamp, both the population dynamics and the 

habitat are required to be monitored.  For small populations (< 30 potential breeding groups), the 

number of active clusters, number of potential breeding groups, group size, and reproductive 

success must be determined through monitoring (USFWS 2003).  In addition, all RCW 

individuals in the Green Swamp should be banded according to USFWS procedures.  Because 

the Green Swamp RCW population will be small, especially in the initial years of the project, 

breeding pairs must be monitored especially closely due to the increased probability of in-

breeding.  Even after the RCW population is established in the Green Swamp, an individual 

RCW may need to be translocated every few years to increase genetic diversity (S. Miller, pers. 

comm.).   
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 The majority of the population monitoring will occur in the spring and early summer 

months.  In the early spring, early-morning „follows‟ should be conducted to determine which 

cavities potential breeding pairs are using.  During the breeding season, cavity trees should be 

checked regularly for eggs using a peeper device.  If eggs are located, the tree should continue to 

be checked until the eggs hatch.  Once hatched, chicks should be measured and banded.  After 

banding, the trees should be checked again to ensure all chicks fledged successfully (USFWS 

2003). 

 Along with monitoring population dynamics, the RCW habitat also requires close 

monitoring.  The number of suitable cavities in each cluster should be assessed during the 

breeding season (March-July).  Habitat structure also requires annual monitoring to ensure the 

cluster habitats remain free of pine and hardwood midstory.  The quality of the foraging habitat, 

including age of pines, pine size class distribution, and presence of hardwood midstory should be 

checked every few years.  Finally, records should be kept of all prescribed burns and wildland 

fires in RCW habitat (USFWS 2003).   

 While any TNC staff member can conduct the habitat monitoring, the individual 

conducting the population dynamics monitoring must be permitted by the USFWS, as many of 

the monitoring procedures could be considered harassment and could lead to a „take‟ under the 

Endangered Species Act.  There are two primary ways that The Nature Conservancy can 

approach monitoring- a permitted consultant or outside-party could be contracted to conduct the 

monitoring for The Nature Conservancy, or The Nature Conservancy staff member could obtain 

a permit from USFWS and conduct the monitoring internally.  Because RCWs are present on 

other lands owned by The Nature Conservancy in North Carolina (the Calloway Preserve in the 

Sandhills region, Boiling Spring Lakes and Camp Pretty Pond in the coastal plain), having a staff 
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member go through the permitting process is likely the best option.  Once the staff member is 

permitted, he/she could handle all RCW monitoring for The Nature Conservancy in North 

Carolina.  Because all monitoring occurs in the spring and early summer, this could be a 

temporary position, or the permitted staff member could assist with other projects outside of the 

monitoring season.   

  

F. Proposed Timeline 

 

 Focus first on clusters 8, 9, 10, 12 

o Site prep for first 5 cluster sites 

o Install artificial cavities in clusters 8, 9, 10, 12 

o Attend SRTC meeting; hopefully receive 2 RCW pairs 

o Translocate birds from donor source to Green Swamp Preserve 

 Site prep for clusters 1-7 

o Install cavities in clusters 1-7 

o Attend SRTC meeting; attempt to get 3 RCW pairs 

o Translocate birds from donor source to Green Swamp Preserve 

 Once 5 RCW pairs are established on preserve, start exploring alternative sources for 

RCWs to increase population to 10 clusters 
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G. Costs 

 

Site-prep and maintenance costs are based on NCWRC cost share rates. Due to the variability in 

cavity installation costs and translocation costs, a cost range is provided for Phase 1, Phase 2, 

and Project Total. 

 

Phase 1 

Stand Treatment Acres Price/Acre Total Cost  

8 Woodland Thinning 19.2 $100  1920  

 Burn 19.2 35 672  

9 Burn 9.5 35 332.5  

10 Woodland Thinning 16.2 100 1620  

 Burn 16.2 35 567  

12 Woodland Thinning 13.9 100 1390  

 Burn 13.9 35 486.5  

      
 Cavity Installation   $3,000- $5,000 

 Translocation of RCWs  Up to 
$5,000/pair 

$20,000 

 PHASE 1 TOTAL   $29,988 - $31,988 

      
Phase 2 

Stand Treatment Acres Price/Acre Total Cost  

1 Chemical Control 6.5 70 455  

 Burn 6.5 35 227.5  

2 Woodland Thinning 14.1 100 1410  

 Burn 14.1 35 493.5  

3 Chemical Control 10.6 70 742  

 Woodland Thinning 10.6 100 1060  

 Burn 10.6 35 371  

4 Woodland Thinning 10.3 100 1030  

 Burn 10.3 35 360.5  

5 Woodland Thinning 12.3 100 1230  

 Chemical Control 12.3 70 861  

 Burn 12.3 35 430.5  

7 Woodland Thinning 15.7 100 1570  

 Chemical Control 15.7 70 1099  

 Burn 15.7 35 549.5  

      
 Cavity Installation   $4500- 7500 

 Translocation  Up to 
$5,000/pair 

$120,000 

 PHASE 2 TOTAL   $136,389.50- $139,389.50 

      
 PROJECT TOTAL   $166,377.50 - $171,377.50 
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VI. Appendices 

 

Appendix A.  Rare Plant and Animal Species found in the Green Swamp Preserve 

 

Rare Plants 

Common Name Latin Name Federal 

Status 

State Status 

Scale-leaf gerardia Agalinis aphylla  Candidate 

Savanna indigo-bush Amorpha Georgiana var. 

confusa 

Candidate Threatened 

Bog bluestem Andropogon mohrii  Candidate 

Savanna Indian-

plantain 

Arnoglossum ovatum  Significantly rare 

Savanna milkweed Asclepias pedicellata  Candidate 

Honeycomb head Balduina atropurpurea  Candidate 

Venus flytrap Dionaea muscipula Candidate Candidate- special 

concern 

Seven-angled pipewort Eriocaulon aquaticum  Significantly rare 

Dissected sneezeweed Helenium pinnatifidum  Significantly rare 

Golden crest Lophiola aurea  Endangered 

Flaxleaf seedbox Ludwigia linifolia  Significantly rare 

Rough-leaf loosestrife Lysimachia asperulifolia Endangered Endangered 

Carolina grass-of-

parnassus 

Parnassia caroliniana Candidate Endangered 

Spoonflower Peltandra sagittifolia  Significantly rare 

Yellow fringeless 

orchid 

Platanthera integra  Threatened 

Snowy orchid Platanthera nivea  Threatened 

Hooker's milkwort Polygala hookeri  Candidate 

Northern white 

beaksedge 

Rhynchospora alba  Candidate 

Shortbristled beaksedge Rhynchospora breviseta  Candidate 

Feather-bristle 

beaksedge 

Rhynchospora oligantha  Candidate 

Long-beak baldsedge Rhynchospora scirpoides  Significantly rare 

Carolina goldenrod Solidago pulchra Candidate Endangered 

Giant spiral orchid Spiranthes longilabris  Candidate 

Carolina asphodel Tofieldia glabra Candidate Candidate 

Cranberry Vaccinium macrocarpon  Candidate 

Fitxgerald's peatmoss Sphagnum fitzgeraldii  Significantly rare 
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Rare Animals and Insects 

Common Name Latin Name Federal 

Status 

State Status 

Star-nosed mole Condylura cristata parva  Special concern 

Eastern cougar Felis concolor couguar Endangered Endangered 

Black Bear Ursus americanus  Significantly 

rare 

Bachman's sparrow Aimophila aestivalis Candidate Special concern 

Henslow's sparrow Ammodramus henslowii Candidate Significantly 

rare 

Red-cockaded woodpecker Picoides borealis Endangered Endangered 

American alligator Alligator 

mississippiensis 

Threatened Threatened 

Eastern diamondback 

rattlesnake 

Crotalus adamanteus  Significantly 

rare 

Mimic glass lizard Ophisaurus mimicus  Special concern 

Carolina Gopher Frog Rana capito capito Candidate Special Concern 

Cape fear threetooth Triodopsis soelneri Candidate Threatened 

Buchholz's dart moth Agrotis buchholzi  Significantly 

rare 

Slippery dart Euagrotis lubricans  Significantly 

rare 

Geometrid moth Metarranthis lateritiaria  Significantly 

rare 

Least Florida skipper Amblyscirtes alternata  Significantly 

rare 

Little metalmark Calephelis virginiensis  Significantly 

rare 
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Appendix B.  Summary of individual stand management recommendations

Stand Acres Last 

Burned 

Basal Area 

(ft
2
/acre) 

Target 

Basal 

Area 

Understory 

Score 

Needs Mechanical 

Understory 

Thinning? 

Needs 

Chemical 

Control? 

Drilled 

Cavities or 

Inserts 

Comments 

1 6.5 Feb 

2009 

95 70  N Y- Sweetgums Inserts Use fire to expand stand 

to 10 acres 

2 14.1 Jan 

2008 

63.75 60-70  Y N Inserts  

3 10.6 Jan 

2009 

56.7 60-70  Y Y- Sweetgums Inserts  

4 10.3 Jan 

2006 

75 70  Y N Inserts Basal Area reaches 100 

ft
2
/acre in places 

5 12.3 Jan 

2006 

80 70  Y Y- Sweetgums Inserts Basal Area reaches 120 

ft
2
/acre in places 

6 6.1 Jan 

2006 

82 70  N N --- Too small to use as 

cluster site now, manage 

for use as future site 

7 15.7 Jan 

2006 

82 70  Y Y- Sweetgums Inserts Basal Area reaches 120 

ft
2
/acre in places 

8 19.2 Jan 

2009 

96.25 70  N N Drilled 

Cavities 

Basal Area reaches 150 

ft
2
/acre in places 

9 1.5 Jan 

2009 

60 60-70  N N Drilled 

Cavities 

Combine with stand 11 to 

form cluster 9 

10 16 Jan 

2009 

80 70  N N Drilled 

Cavities 

Basal Area reaches 140 

ft
2
/acre in places 

11 4 Jan 

2009 

42.5 40-70  N N Drilled 

Cavities 

Combine with stand 9 to 

form cluster 9 

12 14 July 

2007 

120 70  Y N Drilled 

Cavities 
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Appendix C. Distances between cluster sites 
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Appendix D. Maps 
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