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1.0 Introduction 
 
1.1 Purpose of this plan 
 

The objective of this long-range plan is to conserve the red-cockaded woodpecker 
(RCW, Picoides borealis) on Sand Hills State Forest (SHSF) as required by the 
Endangered Species Act of 1973 as amended (ESA). In addition, the land transfer 
agreement between the U.S. Department of the Interior, U.S. Fish & Wildlife Service 
(USFWS) and the S.C. Forestry Commission (SCFC) requires SHSF to be managed 
under Federal requirements regarding endangered species, while being managed for 
multiple uses, including forest product harvests, recreation, and wildlife management.  
 
 The purposes of this plan are to: 

 
• Present information on the RCW and its occurrence on SHSF 
• Define population and habitat goals for the RCW on SHSF 
• Outline a long-range plan for the management of the RCW and its habitat that 

will allow the population goals to be met while providing multiple uses on the 
Forest 

 
1.2 Historical Perspective 
 
Prior to acquisition by the US Government in the early to mid 1930s, the land that is now 
SHSF was primarily abandoned agricultural land. The low fertility and high infiltration 
rates of the deep, sandy soils precluded the long-term establishment of agricultural fields, 
and many areas were allowed to revert back to natural vegetation after only a few seasons 
in row crops.  
 
Sand Hills State Forest originated from the Federal Resettlement Administration of the 
1930’s. This government program sought to purchase worn-out farmland and relocate 
struggling families to more productive farms. Many families were willing to sell their 
impoverished farms, so the government ended up with thousands of acres of eroded, fire-
swept, cut-over, and abused land. Approximately 92,000 acres of this land was located in 
Chesterfield County, SC. Half of this acreage became the Carolina Sandhills National 
Wildlife Refuge, and half was leased to the state for use as a state forest.  
 
Between 1939 and 1991, the Forestry Commission managed the 46,000-acre state forest 
and handled timber practices on the adjacent Wildlife Refuge as well. Through the early 
1940’s, the Civilian Conservation Corps contributed manpower and expertise to the 
developing property. In 1991, the Forestry Commission was granted fee simple title to 
the State Forest.  
 
From the outset, the Forestry Commission agreed to operate the property as “a 
demonstration conservation area, embodying the principles and objectives of multiple-use 
management.” Part of the long-range goal was to provide local jobs and stimulate local 
industry through forest production.                                                                                                                



 

 
Throughout the years, traditional forest products like sawlogs, poles, and pulpwood have 
been harvested from the forest. Other products, including pine tar, turpentine, fence posts, 
and pine straw have played important economic roles at various times since 1939.  
 
Sand Hills State Forest has been totally self-supporting since 1967. Annually, 25% of the 
income generated from Sand Hills is paid to the county school system in lieu of property 
taxes.  
 
As indicated in the land transfer agreement between USFWS and the SCFC, Sand Hills 
State Forest must manage the land for the benefit of endangered plants and animals that 
occur, and must consult with the USFWS regarding the impacts of its management 
practices upon endangered and threatened species as if the SCFC were a federal agency 
(section 109 (f) of  P.L. 101-593).  
  
2.0 Timber Management 

SHSF has a total of 40,000 acres of forestland that is managed for pine.  Fifty-five 
percent of the forestland is made up of pine plantations while the remaining 45% consists 
of natural pine stands. 
 
Since the inception of the pinestraw enhancement program in 1998, the quality of habitat 
for the RCW has improved greatly on Sand Hills State Forest.  As mentioned in the 
Enhancement section there are 21,000 acres of longleaf pine in which the understory has 
been controlled and 90% of the scrub oaks have been eradicated.  These stands will be 
maintained in this “park-like appearance” condition through the use of prescribed fire.  
Now that the hardwood understory has been eliminated there has been a return of native 
wiregrass and flowers that were once abundant in the longleaf pine ecosystem.  By 
controlling the understory through the pinestraw enhancement program the risk of a 
catastrophic wildfire that could destroy RCW habitat is greatly reduced. 
 
The conversion of slash pine to longleaf pine on the state forest is nearly complete.  Slash 
pine is considered an off-site species that is susceptible to insect, disease, and storm 
damage.  All of the slash pine plantations will be clear cut once they reach maturity and 
replanted with longleaf, which is native to the area and grows best on deep, sandy soils.   
 
Loblolly pine makes up less than ten percent of SHSF.  Loblolly that is already growing 
on SHSF will be maintained and managed.  These stands are thinned when needed.   
Longleaf is predominately the species of choice when planting new ground on SHSF, but  
in some cases loblolly may be planted due to site conditions. 
 
2.1 Thinnings 
 
Thinnings are designed to keep favorable trees growing by removing less favorable 
neighboring trees.  Competition from neighboring trees causes reduced tree vigor, 
making individuals more susceptible to death from drought, insects, and disease (Oliver 
and Larson 1990, as cited by U.S. Forest Service 1993).  Thinning will be the primary 



 

means of harvesting timber on SHSF since the clear-cutting of the slash pine is nearly 
complete. 
 
The primary method of thinning utilized by SHSF is known as improvement cutting.  
Improvement cutting is defined as removing trees of less desirable species, poor form, 
and poor condition from the main canopy to favor better trees and improve stand quality 
and composition.  Improvement cuts are used in natural pine stands as well as pine 
plantations.  They begin in pine plantations only after they have undergone their first 
thinning, which is a row thinning. When row thinning, one simply designates an interval 
for the rows to keep, and then cut all trees between those rows.  SHSF thins pine 
plantations using the third row technique, thereby removing approximately 1/3 of the 
volume of the stand.  On SHSF, the first thinning is usually required between year 20 and 
22.  After the initial row thinning, stands are usually maintained with improvement cuts 
every 10 years. 
 
   
SHSF is also planning on implementing the group selection method of regeneration in the 
future.  Group selection regenerates new age classes in uneven-aged stands by removing 
mature trees in small groups or clusters.  This method will be beneficial in helping release 
young natural regeneration in stands by harvesting over-story trees within and around 
stands of natural regeneration.  SHSF will continue to use the improvement cut method in 
combination with group selection. In  addition to the above mentioned harvest methods 
SHSF will utilize any other silvicultural harvest method outlined in the USFWS RCW 
Recovery Plan as needed. All harvests will carefully follow guidelines set forth in the 
USFWS RCW Recovery Plan. 
 
Stands that have 90 square feet and above of basal area will be candidates for thinning. 
SHSF aims to thin all pine stands at 60 square feet of basal area to make them most 
suitable for the RCW.  Longleaf pine will be favored when thinning stands since it is the 
species which is best adapted to the sand hills and most beneficial to the RCW.  Leave 
trees that are chosen during a thinning will be those which are the healthiest, have the 
best form, and are dominant and co-dominant trees which are well distributed and spaced.  
Special consideration will also be given to leave relicts, standing snags, and cat face/old 
turpentine trees for wildlife and potential RCW use, when they occur in a stand.  These 
trees are referred to as leave trees and will not be harvested during thinning operations.  
Leave trees will be beneficial to the RCW as well as other wildlife. No harvesting 
operations will take place within a ½ mile of any active cluster during the RCW nesting 
season. 
 
2.2 Stand Conversions 

 
Slash pine stand conversions are nearly complete on SHSF.  The last of the slash 
plantations will be harvested by clear-cutting in the near future and will be replanted to 
longleaf.  The method that will be utilized in planting these new grounds will be 
mechanical machine planters which plant bare root stock at 860 trees per acre.  Once 
these stands are converted, there will not be much need for machine planting on SHSF.  



 

At that time SHSF will become dependent on natural regeneration to reforest areas that 
have been thinned.  SHSF will also utilize the hand planting method to plant 
containerized seedlings from time to time.  Hand planting is used on SHSF when a young 
plantation has low seedling survival and needs to have spots filled in.  Hand planting may 
also be occasionally used to replant areas that have mortality due to insect, disease, or 
fire. 
 
2.3 Pine Straw Enhancement 

 
In 1999, SHSF implemented a pine straw enhancement program on the forest.  Under this 
program, an individual from the general public can enter into a four or five year contract 
with SHSF to clear up land for pine straw production.  The individual agrees to eradicate 
at least 90 % of all hardwoods on their tract using the cut and pile method along with the 
application of herbicides.  Herbicide applicators either directly spray stumps after cutting 
the tree or spray the foliage of trees before cutting and piling. Some cases require follow-
up sprays that require the applicators to spray new growth on previously cut stumps.  
SHSF require that the use of herbicides be overseen by a state certified applicator.  SHSF 
agrees to burn these sites at least once during the enhancement contract period in order to 
rid the stands of slash piles accumulated by the cut and pile technique. In exchange, that 
person is entitled to all of the pine straw on his/her tract during the four or five year 
period.  The removal of the hardwood understory enhances the straw production, as well 
as greatly improves the habitat for the RCW.  Upon expiration of enhancement contracts 
the clean tracts revert back to SHSF to be sold as negotiated sales or bid sales on four-
year rotations. 
 
SHSF currently has 21,000 acres that have been positively affected by the pine straw 
enhancement program.  Some tracts are beginning to revert back to SHSF but the 
majority of land is still under contract.  The majority of the enhancement tracts are in 
longleaf plantations that are at least 15 years in age.  There are only about 3000 acres in 
natural pine that have been enhanced.   
 
There are 50 RCW clusters on SHSF that fall within the pine straw enhancement tracts. 
The enhancement work that has been performed in RCW clusters has greatly benefited 
the clusters by mimicking drum chopping and eliminating encroaching hardwoods.   By 
clearing out this mid-story of oaks, sunlight is now able to hit the forest floor to allow for 
herbaceous ground cover to develop.  In addition to benefiting existing RCW clusters, the 
enhancement program has cleaned up thousands of acres of prime habitat that is already 
starting to be used for recruitment clusters. 
 
The pine straw enhancement program will help obtain high quality straw production areas 
that will be a financial asset in the future after the contract agreement is met.  The 
enhancement program in combination with thinning and other stand treatments creates 
prime habitat for the RCW without SHSF paying the cost for understory removal in these 
areas.  Not only is the enhancement program extremely beneficial to the RCW, but the 
program has also created optimum habitat for other wildlife such as the bobwhite quail.  
SHSF may plant wiregrass in enhancement areas where the wiregrass does not naturally 



 

come back to improve habitat for the RCW as well as other wildlife.  Pine straw is 
harvested by fan rakes only on SHSF, no mechanical raking is allowed. 
 
2.4 Pine Straw Harvests 
 
The two methods of selling pine straw on SHSF are by negotiated sales or bid sales.  
Negotiated sales take place on Tuesday of each week and are sold on a first come first 
serve basis. Negotiated sales usually consist of tracts that are five to fifty acres.  Buyers 
are given fourteen days from date of purchase to rake the tract.  Bid sales are made up of 
bigger tracts or multiple tracts.  Bidders are given two weeks to make site visits before 
bid opening day.  Once the successful bidder has been awarded the contract they will be 
given sixty days to rake the tracts.  Pine straw harvesters will be required to leave a litter 
layer on the ground on all sales.  No pine straw will be harvested on SHSF during the 
RCW nesting season. 
 
SHSF is planning to put all future pine straw harvesting on a four year rotation, meaning 
that each stand will be raked only once during a four year period.  A four-year rotation 
will allow that beneficial litter layer to decompose and release nutrients into the soil that 
aid in tree growth.  All pine straw will be harvested with fan rakes only.  Manual box 
bailers or mechanical machine bailers will do bailing.  There will be neither pine straw 
harvesting nor any pine straw enhancement work allowed on SHSF during the RCW 
nesting season (April1-August 1). 
 
2.5 Prescribed Burning 
 
Prescribed fire is a management tool that has been used for many years on SHSF and will 
continue to be used extensively in the future. SHSF recognizes that prescribed fire is an 
essential tool for the conservation and recovery of the RCW. Burning on the state forest 
will reduce hardwood encroachment and promote herbaceous groundcover for the RCW. 
 
SHSF will continue with a five year burning rotation, burning roughly 8,000 acres per 
year.  Permanent firebreaks will be constructed so they can be maintained with a farm 
tractor and disk harrow. Natural barriers such as roads and trails will be used as fire 
breaks whenever possible.  Since SHSF is fragmented by pine straw enhancement areas 
and private land, there will be little need for aerial ignition; most burning will be done on 
the ground by hand.  The majority of prescribed burning on SHSF will be conducted 
during the winter months.  However, 30% of the forestland that is burned each year will 
be accomplished through the use of growing season burns.  SHSF personnel will rake a 
buffer area around each cavity tree in every RCW cluster before these areas are burned, 
therefore prescribed burning will not adversely affect the RCW.  Burning will also be 
conducted as needed to maintain other rare species. 
 
 
 
 
 



 

 
2.6 Emergency Salvage Measures 
 
In situations where salvage of standing timber is necessary due to wildfires, insect 
damage, or natural disaster, an avenue needs to be established to allow for the sale of 
timber before the integrity of the wood is compromised.  All salvage operations will be 
informally consulted on with the USFWS on a case-by-case basis, regardless of the 
number of acres involved.  However in an effort to minimize loss of valuable timber, 
SHSF will notify the USFWS as soon as possible, but no less than 5 days prior to 
implementation of the emergency timber harvest and shall provide the USFWS an 
opportunity of no less than 5 days to informally consult on a salvage operation plan.  If 
SHSF receives no reply from the USFWS within 5 days, salvage of only dead and dying 
trees may proceed without USFWS concurrence.  However, no harvest in RCW clusters 
during the nesting season is permitted without USFWS concurrence.  Typically, in 
emergency salvage harvests, only dead and dying trees may be removed depending on, 
for example, current stand density.  Similarly, some damaged trees may be retained, 
again, for example, depending on stand density and amount of residual foraging habitat 
remaining for the RCW group(s) impacted.  All of these decisions will be made during 
the abbreviated, informal consultation period. 
 
In the case of southern pine beetle or similar infestation, a sufficient barrier zone of 
healthy trees would be removed to prevent the spread of the infestation. The cut and leave 
guidelines (as prescribed by the SCFC forest pest entomologist) would be followed to 
control an outbreak of SPB. Actively infested trees within the spot would be felled, and a 
horseshoe-shaped buffer of green, uninfested trees around the active spot, no wider than 
the average tree height, would be felled as well. The buffer will ensure that no freshly 
attacked trees are left standing. Dead trees without bark beetles would be left standing for 
wildlife habitat.  
 
 
 
3.0 Recreation at Sand Hills 

Sandhills State Forest is a multiple use forest that provides recreational opportunities to 
the public while maintaining silvicultural and forest management practices.  Sandhills 
offers a wide range of recreational options to the public including hiking, camping, 
horseback riding, bicycling, fishing, hunting, and bird watching. 
 
3.1 Sugarloaf Mountain 
 
Sugarloaf Mountain Recreation Area encompasses approximately 400 acres in 
compartment 14 of SHSF.  A 100-foot high mountain composed of ferrous sandstone is a 
popular attraction to many visitors.  The recreation area also offers 7 primitive campsites 
for regular camping and 8 campsites for equestrian camping.  All sites are primitive but 
portable toilets are provided.  All sites are equipped with picnic tables and 6 sites have 
picnic shelters for day use and campers.  A 10-acre fishing pond separates the regular 
campsites from the horse sites.  A day use parking area is provided for daily riders.  



 

Approximately 50 miles of horse trails and roads used by horse riders can be accessed at 
Sugarloaf Mountain.  A hiking trail offers a ½ mile and a 1-mile loop for walkers.  There 
is currently one RCW recruitment cluster within the Sugarloaf Mountain Area.  Campers 
and locals use the mountain area year-round.  The recruitment cluster is not located near 
the campsites or trails, therefore the RCW will not be adversely affected. 
 
3.2 Bicycle Trail 
 
The state forest offers approximately 10 miles of bicycle trail in compartment 16 of 
SHSF for the mountain bike enthusiasts.  The two-foot wide trail meanders through pine 
stands around wet areas and along sandy ridges to give the cyclist a variety of trail 
changes and scenery.  The bicycle trailhead provides parking, a sign in log and picnic 
area.  Hiking is also permissible along the bike trail.  The trail runs approximately 300 
feet from RCW cluster 15D.  Bicycle traffic is intermittent and seasonal favoring cooler 
months not associated with RCW nesting season therefore it should not adversely affect 
the RCW. 
 
 
3.3 Horse Trails 
  
To meet the need for equestrian enthusiasts, the State Forest has established over 50 
miles of horse trail.  In addition, the numerous dirt roads on the forest also serve as riding 
trails. A horse-riding permit is required for all riders 16 years of age and older riding 
horses on Sand Hills State Forest.  All equestrian riders are required to have, in the 
possession of the rider, a current Coggins test for each horse.  There are 8 sites available 
at Sugarloaf Mountain for overnight camping and a day use parking area available for 
daytime riders.  H. Cooper Black Recreation Area offers 68 campsites that are open to 
horseback riders.  This facility has 24 horse stalls, 28 corrals and a horse arena available 
to the public for a small fee.  Several stretches of tether lines provide hitching for horses 
while camping or day riding.  There are some areas of horse trail that pass within the ½ 
mile boundary of the RCW clusters.  While year-round use occurs, the minimal amount 
of horse traffic along the trails was determined not likely to adversely effect the RCW. 
 
3.4 Fishing 
 
Sand Hills State Forest has 14 fishing ponds that are open to the public for fishing.  The 
forest requires no permit but persons must have a valid SC fishing license.  Three of these 
ponds are in the H. Cooper Black Recreation Area and are closed during a scheduled field 
trial event or if someone has reserved the pond for retriever training.  The ponds are 
stocked with brim and bass.  Trolling motors are allowed in all ponds.  Outboard motors 
are prohibited in all ponds with the exception of Sexton Pond, which does allow a 
gasoline type engine but not to exceed a 10-horse power motor.  No RCW clusters are 
found within the boundaries of the ponds or their surrounding areas. 
 



 

3.5 Hunting 
 
Sand Hills State Forest provides many hunting opportunities for the hunting enthusiast.  
The state forest is considered a Wildlife Management Area land and all WMA 
regulations apply.  WMA land is land leased by the S.C. Department of Natural 
Resources and opened for hunting to any member of the public who has purchased a 
WMA permit.  The State Forest falls in game zone 5 and we provide a season for deer 
and small game as well as turkey.  Numerous wildlife food plots are maintained annually 
on the forest.  Two dove fields consisting of 84 acres are maintained for public hunting.  
No hunting is allowed in the H. Cooper Black Recreation Area during scheduled field 
trial events.  Hunting within the regulations provided is not likely to adversely affect the 
RCW. 
 
3.6 Road Rally 
  
For several years, SHSF has been the site for the Annual Sand Hills Road Rally.  This 
rally consists of several legs where cars compete against the clock.  The rally takes place 
on designated dirt roads that are closed to the public during racing.  The Road Rally takes 
place on major dirt roads around the forest.  Cars are on a timed circuit and are allowed to 
race one at a time.  This keeps any build up of cars from forming within the racing areas.  
The Road Rally event does not take place during the RCW nesting season and is not 
likely to adversely affect the RCW. 
 
3.7 Cooper Black Recreation Area 
 
Approximately 7,000 acres on Sand Hills has been designated as the H Cooper Black 
Recreation Area.  This multi-use area was designed for sporting dog field trials, 
horseback riding, mule and wagon rides and camping.  Approximately 20 miles of 
marked horse trail with planted food plots along its corridors is provided for field trial 
use.  In addition, 30 miles of dirt roads within the HCB area can be used for horseback 
riding.  Three ponds designed with earthen piers and several fields planted with Bahia 
grass are available for retriever training and trials.  The area offers a clubhouse with 
kitchen, a 24-stall horse barn, 28 corrals, 27 campsites with utility hookups and water, 
and 41 primitive campsites, all of which are for rent.  A newly added horse arena is 
available for training and rodeos.  Several stretches of tether lines are provided for riders 
to tie their horses.  There are two comfort stations complete with toilets and hot showers 
and a dump station is available on site.  There is a dog kennel that can house 
approximately 500 dogs available to dog owners. 
 
We have three pond sites and several ground sites that are suitable for retriever training 
and trials.  A picnic shelter at Wood Duck Pond is available for rent.  Fishing is allowed 
at the three ponds unless a field trial or retriever trial is scheduled or the pond is reserved 
for training.  A valid SC fishing license is required.  Hunting is allowed within the HCB 
boundary unless there is a scheduled field trial event.  All WMA regulations apply while 
hunting the HCB area.  All horse riders must have in their possession a current Coggins 
paper for each horse and a trail use permit.   



 

 
There are four field trial courses on SHSF.  All of the courses are located in compartment 
18 of SHSF in the Cooper Black Field Trial Recreation Area.   Field trial season runs 
from August to March, so these events will not affect the RCW nesting season.  
However, if field trials are scheduled in the future during the nesting season they will not 
be allowed within a ½ mile of any active RCW cluster.  It was determined that while 
following guidelines set forth by the US Fish & Wildlife Service that activities at HCB 
will not adversely affect the RCW. 
 
4.0 RCW Species Information 
 
4.1 History 
 
The red-cockaded woodpecker (Picoides borealis) (RCW) is a cooperative breeder 
endemic to pine forests of the southeastern United States.  Historically, RCWs were 
distributed across the southeast and were especially associated with pyrogenic longleaf 
pine (Pinus palustris) ecosystems (Jackson 1978).  Over the past century, red-cockaded 
woodpecker populations experienced severe declines (Lennartz et al.  1983), and the 
species was listed as endangered by the federal government in 1970 (USFWS  1970).  
Habitat loss and alteration due to short rotation logging of pine, conversion of forests to 
incompatible land uses, and fire exclusion are considered the major factors in the decline 
of RCW populations (Jackson 1986, Ligon et al. 1986, Walters 1990).  

 
4.2 Basic Biology 
 
The RCW is a nonmigratory, territorial species that lives in family groups consisting of 1 
to 7 individuals (USFWS 2003).  A functional RCW group consists of breeding male and 
female, and may also contain one or more helpers, which are typically male young from 
previous years.  Helpers assist the breeding pair with nesting activities including 
incubation, territory defense, and feeding nestlings.  Young birds may either disperse to 
find a breeding vacancy or remain on the natal territory and become a helper.  Most 
helpers become breeders within a few years, but may remain helpers for up to 8 years 
(Walters et al.  1988a, 1992a).  Typical dispersal distances are much lower for RCWs 
than for other species.  Distances vary between sexes with most females dispersing 1 to 4 
territories away and most males staying on the natal territory or dispersing 1 territory 
away (Daniels 1997, Daniels and Walters 2000a).  Because of the relatively short 
dispersal distances of RCWs, existing clusters that are isolated face a higher risk of 
becoming inactive 
 
RCWs are unique among North American woodpeckers in that they excavate cavities in 
living pine trees (Jackson 1971).  RCWs use a variety of southern pines including 
loblolly (Pinus taeda), pond (P. serotina), slash (P. elliottii), shortleaf (P. echinata), and 
Virginia (P. virginiana) (Steirly 1957, Lowery 1960, Mengel 1965, Sutton 1967, Hopkins 
and Lynn 1971, Jackson 1971, Murphy 1982), but prefer longleaf pine (Lowery 1960, 
Hopkins and Lynn 1971, Jackson 1971, Baker 1981, Bowman et al.  1998).  Minimum 
age of pine trees selected for cavity trees is about 60-70 years and varies with species 
(USFWS 1985).  This is because trees must be old enough to contain a sufficient amount 



 

of heartwood for cavity construction (Conner et al.  1994, USFWS 2003).  Additionally, 
pines at this age are more likely to have heart rot due to red heart fungus (Wahlenberg 
1946).  Presence of this decay facilitates cavity excavation by RCWs (Conner and 
Rudolph 1995a).   
 
RCWS depend on mature living pines for foraging as they do for cavities.  They feed 
primarily on insects from the boles and branches of mature pine trees.  These trees are 
typically within pine dominated forest stands that have been maintained in an open 
condition due to frequent fire.  Arthropod abundance and biomass increase as age and 
size of pines increase (Hooper 1996, Hanula et al.  2000a).  Additionally, fire frequency 
affects both arthropod abundance and species composition (James et al.  1997, Collins 
1998).   
 
More information on RCW biology can be obtained in the RCW Recovery plan (USFWS 
2003).  In addition, Costa et al. (1996), a list of RCW references, is available by 
contacting the USFWS RCW Field Office at Clemson University. 
 
 
4.3 Sandhills State Forest RCW Population Status 
 
4.3.1 Population Status 
 
RCW population figures for SHSF have been estimated several times.  Early estimates in 
the 1980’s put the population at approximately 70 groups.  However, these early 
estimates were based on unreliable surveys.  Since 1991, the South Carolina Forestry 
Commission (SCFC) and the South Carolina Department of Natural Resources (SCDNR) 
have cooperated on RCW management on the forest, and more reliable population figures 
have been gathered. 
  
In 1992, a thorough survey of SHSF documented 36 active groups.  Much of the habitat 
was in poor condition and RCWs had a small pool of potentially suitable cavity trees to 
choose from.  In 1992, an active banding and artificial cavity installation program was 
initiated in an effort to expand the RCW population on SHSF.  As a result of this active 
management program, the population had grown steadily to 61 groups by the 2005 
breeding season (Table 1). There have been nearly 300 artificial cavities installed thus far 
under the program.   
   
Though the number of active groups at SHSF has increased steadily, reproductive output 
has remained relatively stable (Table 1).  This may in part be due to the habitat mosaic at 
SHSF.  Extensive off-site tree species conversion and private in holdings have resulted in 
a highly fragmented landscape at SHSF.  Such an interrupted landscape may limit 
foraging efficiency and make it difficult for dispersing individuals to locate breeding 
vacancies (Ferral 1998).  As longleaf pine stands become reestablished, the problems 
associated with fragmentation should abate.  In addition to problems with fragmentation, 
habitat quality may have been affected by the absence of fire in certain areas of the forest.  
Fire suppression resulted in hardwood midstory encroachment in many stands.  Most of 
the hardwood problems have been addressed on SHSF.  Enhancements aimed at making 



 

stands more suitable for harvesting pine straw resulted in the mechanical removal of 
much of the hardwood midstory.  However, it will be important to continue with an 
aggressive burning program to maintain this habitat. 
 
The SHSF has been classified with the Carolina Sandhills National Wildlife Refuge 
(CSNWR) as a secondary core population within the Sandhills Recovery Unit (USFWS 
2003).  Cheraw State Park (CSP) and Cheraw State Fish Hatchery (CSFH) are designated 
as support populations within the recovery unit.  SHSF, CSNWR, CSP, and CSFH all 
adjoin one another and are spread out across 30 miles of the Sandhills region along US 
Highway 1 (Map 1).  RCWs commonly disperse between the four tracts and thus each 
plays a supporting role to the other populations.  Recovery goals have been set for 
CSNWR (200) and CSP (20), while CSFH only contains habitat to support one group, 
making the total recovery goal for the three populations 221.  In addition to this 221 will 
be the population on SHSF.  It is critical to coordinate recovery efforts between the four 
populations due to their close proximity and potential impact on one another.    
 
 
4.3.2 Habitat on Sandhills State Forest 
 
The SHSF currently hosts a variety of coverage types across the nearly 19,000 hectares 
within its boundaries.  These coverage types include bottomland hardwood, hardwoods, 
natural pine, non-forested areas, pine bottomlands, pine-hardwoods, planted pines of 
several species, and ponds (Table 2).  Nearly 85% of the area on the forest is upland and 
over 80% of the land coverage is either natural pine or planted pine (Table 2).  Though 
over 15,000 hectares on the SHSF are in pine coverage, over half of it is young pine that 
is not currently suitable for RCWs under either the Recovery Standard or the Standard of 
Managed Stability (see USFWS 2003) (Figure 1).  Additionally, only 267 hectares of the 
planted pines are currently or will soon be suitable for cavity excavation by RCWs (60-70 
+ years old) (USFWS 2003) (Figure 1).  Other areas that have trees suitable for cavity 
excavation are in the natural pine stands totaling 6892 hectares, but not all of these areas 
have trees old enough for cavity excavation.  In summary, RCWs on SHSF currently 
have about 7,159 hectares with potential for cavity trees and suitable for foraging under 
the Recovery Standard, and 8854 hectares suitable for foraging under the Standard of 
Managed Stability (30+ years old) (USFWS 2003) (Figure 1, Table 2).  
 
The SHSF currently has several limitations with regard to RCW habitat.  Limiting factors 
include isolation of clusters due to fragmentation of habitat, limited distribution of mature 
pine habitat suitable for foraging, and a shortage of trees suitable for cavity construction.  
Fragmentation of habitat is due to many factors.  SHSF is heavily interspersed with 
private land holdings, most of which are in agricultural or other non-forested conditions.  
Private forestlands adjacent to SHSF are routinely harvested and are not considered 
suitable for RCWs.  The boundary of SHSF is highly irregular and some portions of 
SHSF are partially or completely surrounded by incompatible land uses.  RCW clusters 
may be isolated for this reason, due to natural breaks in the habitat such as bottomland or 
hardwood forests, or due to past land uses on the forest itself.   
 



 

Existing mature pine habitat on SHSF is further fragmented due to past land uses on 
lands within the forest boundaries.  At the time of acquisition, the Forest was sparsely 
forested, with many acres in abandoned cropland.  During the period from 1945 through 
the 1960’s slash pine was extensively planted on the Forest.  This species is not native to 
the area, and performed poorly, often reaching no more than 7 inches in diameter and 40 
feet in height after 40-50 years of growth.  This off-site species fragmented the existing 
mature forest and, for this reason, has been extensively harvested and converted back to 
longleaf pine.  Much of the property currently is planted in young longleaf pine (<30 
years) or immature pine that is between 30 and 60 years old due to the emphasis on 
timber harvesting and due to the large-scale conversion of slash pine back to longleaf 
pine (Figure 1, Table 2).  The lack of mature pines has fragmented the foraging habitat 
and isolated clusters within the forest boundaries.  Additionally, suitable trees for cavity 
excavation are not present in many areas of the forest.  During past timber harvesting 
activities, only the low quality trees were not harvested.  These relict trees are often the 
only trees in some stands that are old enough and large enough to facilitate cavity 
construction by the RCW.  Prior to the initiation of artificial cavity creation, this lack of 
suitable trees was a limiting factor for the RCW population on the Forest.  Currently lack 
of trees old and large enough for either creation of artificial cavities (DBH ≥ 15 inches) 
or natural cavity excavation (typically 70+ years for longleaf pine and 60+ years for 
loblolly) continues to limit the growth of the population. 
 
4.4 RCW Population Goal on the SHSF 
 
In order to determine a suitable population goal for the SHSF, guidelines for foraging on 
Federal and State lands (Recovery Standard) and the RCW Recovery Plan 
recommendations for placement of recruitment clusters were used.  Additionally, 
recommendations for the Standard of Managed Stability were used to determine the 
minimum time at which recruitment clusters could be placed in certain stands (USFWS 
2003).  New recovery guidelines suggest that on sites with low site productivity (site 
index < 60), a minimum of 80 to 120 hectares (200 to 300 acres) of good quality habitat 
should be provided for each RCW group to meet the Recovery Standard.  Good quality 
habitat has some large old pines, low densities of small and medium pines, sparse or no 
hardwood midstory, and a bunchgrass and forb groundcover.  For more information on 
Good Quality Foraging Habitat see USFWS 2003.  At this time, very little of the SHSF 
would qualify as Good Quality Foraging Habitat under the new recovery guidelines.  
However, with extended timber rotations and aggressive burning regimes, habitat on the 
SHSF should start to have the characteristics associated with Good Quality Foraging 
Habitat.  Using the upland acreage that is being managed for pines (15,195 hectares) 
(Table 2), and the Recovery Standard, the expected population goal would be from 127 to 
190 groups of RCWs.  However, the unusual configuration of the SHSF (Map 2) and the 
incompatible areas surrounding and within the forest result in a practical recovery goal 
that is on the low end of this estimate.   
 
In order to determine a practical range for the population goal on SHSF a step-by-step 
analysis was completed using existing RCW clusters and a land coverage database.  
Baseline population data have been intensively collected since 1992.  Using the data on 



 

existing groups, a GIS database of land coverage on SHSF, and the Guidelines set out in 
the new RCW recovery plan (USFWS 2003), recruitment cluster sites were 
systematically located across the SHSF.  Subsequently, foraging analyses were performed 
on existing RCW clusters and future recruitment cluster sites to determine if and when 
suitable habitat would be available for the recruitment cluster.  

 
Recommendations for the use and placement of recruitment clusters to facilitate 
population growth include the following (USFWS 2003): 
 

1. Rates of increase should be 5 to 10% per year or more, until the population goal is 
reached. 

2. In order to achieve the recommended rate of increase, a constant supply of 
recruitment clusters equal to 10% of the total active clusters should be available. 

3. The rate of population increase should be evaluated every five years.  If goals are 
not being met then the overall management strategy should be reviewed and 
improved appropriately. 

4. Recruitment clusters should be placed no closer than 0.4 km (0.25 mi) to existing 
active clusters to reduce the likelihood of capture by an existing group.  
Recruitment clusters should be placed no farther than 3.2 km (2 mi), preferably no 
farther than 1.6 km (1 mi), from existing active clusters to increase the likelihood 
that the recruitment cluster will be encountered and to develop beneficial spatial 
arrangements and densities within the population. 

5. Each recruitment cluster should contain 3 suitable cavities and two starts, or four 
suitable cavities, when first created.  Once activated, each recruitment cluster 
should contain a minimum of four suitable cavities, but preferably a suitable 
cavity for each resident bird in the group.   

 
In addition to guidelines for placement of recruitment clusters, each cluster should also 
contain sufficient foraging habitat (80 to 120 hectares of good quality foraging habitat for 
the Recovery Standard on sites with low productivity) (USFWS 2003).   
 
For the population goal determination on SHSF, these guidelines were followed as 
closely as possible with a few exceptions.  The expected rate of increase and supply of 
recruitment clusters meets that of the Recovery Guidelines.  Additionally, rates of 
increase will be evaluated on a five-year basis and management activities will be adapted 
as necessary to meet expected rates of increase.  Guidelines for spatial arrangement of 
recruitment clusters will be followed with none placed closer than 0.4 km or farther away 
than 3.2 km, with most placed between 0.4 km and 1.6 km (Table 3).  Each recruitment 
cluster on the SHSF will be equipped with 4 suitable cavities.  Cavities will be provided 
for all resident RCWs as time permits above the minimum number of 4 suitable cavities.   
 
The primary exception to the guidelines for placing and managing recruitment clusters 
has to do with the available foraging habitat.  SHSF is part of a secondary core 
population and the Recovery Standard for foraging habitat should be followed (USFWS 
2003).  Because of the pine age distribution on the SHSF (Figure 1) and because of the 
desire to grow the population as quickly as possible, the Standard of Managed Stability 



 

will be used to determine the earliest date at which the recruitment cluster could be 
created.  However, over the long term, management will result in the fulfillment and 
maintenance of the Recovery Standard as timber rotations are increased and prescribed 
fire renders the habitat more similar to that defined as Good Quality Foraging Habitat. 
 
The primary differences between the Recovery Standard and the Standard of Managed 
Stability are the amount of habitat provided and the age and size of trees provided within 
that habitat.  For more information on the differences see USFWS 2003.  The ultimate 
goal for foraging habitat on the SHSF is to meet the Recovery Standard and provide 
Good Quality Foraging habitat on 80 to 120 hectares for each RCW cluster.  Because of 
the restricted distribution of mature pines we used the Standard for Managed Stability as 
the minimum necessary foraging habitat to create a recruitment cluster.  For the purposes 
of creating recruitment clusters this included a stand with suitable trees for cavity 
creation and 30.4 ha (75 acres) of contiguous habitat consisting of pines 30 years old or 
older.   
 
The procedure used in the development of the population goal was as follows: 
 

1. A GIS database was created using ArcView 3.2 delineating coverage types across 
the SHSF (Map 2). 

2. RCW cavity tree locations were mapped and cluster centroids were generated.  
Using the cluster centroid, half-mile foraging circles were placed around each 
RCW cluster.  Foraging circles were partitioned equally between groups that had 
overlap (Map 3). 

3. Using the distance guidelines for placement of recruitment clusters (USFWS 
2003), recruitment cluster sites were placed on the map optimal distances from 
existing active clusters and then from future recruitment cluster sites. 

4. Recruitment cluster sites were placed using the following priorities: 
a. The existence of suitable trees for cavity creation. 
b. The existence of suitable foraging habitat. 
c. The proximity to existing active clusters. 
d. Once currently suitable areas had been exhausted, distance to existing or 

recruitment cluster sites and potential habitat were used to place 
recruitment cluster sites. 

5. Each recruitment cluster site was then visited to ground truth GIS data, to 
determine the feasibility of recruitment cluster placement, and to determine 
management needs prior to recruitment cluster creation. 

6. Foraging analyses were performed for each of the potential recruitment cluster 
sites and for existing clusters.  Recruitment cluster sites were removed for the 
following reasons: 

a. The amount of foraging habitat that would ever be available was below 80 
hectares.  There were a few exceptions to this.  Several existing clusters 
had less foraging available but are presently active (Table 3).  All efforts 
were made to not place recruitment cluster sites in areas that would further 
reduce the available foraging habitat for these existing clusters.  
Additionally, several of the recruitment cluster sites fell slightly below the 



 

guideline, but because of the quality of the habitat and the spatial 
configuration of existing groups we felt that the recruitment cluster sites 
should be placed in the area.  In these cases a minimum of 50 hectares of 
foraging habitat will potentially be available in the future.  There was one 
exception, but foraging habitat is available on the CSNWR adjacent to this 
cluster. 

b. The placement of a recruitment cluster in the area would result in the 
reduction of foraging habitat of an existing cluster to less than 80 hectares. 

7. The earliest creation date for each recruitment cluster was determined.  We 
arrived at this date by determining the earliest date at which trees suitable for 
cavity excavation would be available and the earliest date at which 75 acres of 
pines greater than 30 years old would be available to the recruitment cluster.  The 
75 acres had to be contiguous with the cavity tree stand. 

 
Following these guidelines a recovery goal of 127 groups was reached (Table 3, Table 4, 
Maps 4-10).  Currently there are 65 RCW clusters on SHSF (Map 3).  The other 62 
clusters will be created within 0-70 years with over half having sufficient foraging and 
trees suitable for cavity excavation within 5 years (Table 4, Map 4).  There will be 
sufficient habitat and potential recruitment clusters available through about 2015 to 
sustain an average population growth rate of 5 % annually and a continuous supply of 
recruitment clusters equal to 10 % of the total population (Table 4).  After that point the 
addition of recruitment clusters will continue slowly as habitat becomes available.  In 
order to sustain growth rates of 5 % or more it will be necessary to implement intensive 
management in areas because of the minimum amount of habitat that will be provided for 
each recruitment cluster initially.  With intensive management it may be possible to 
double the RCW population on SHSF by 2022.  After that, however, growth is likely to 
continue slowly until habitat and more recruitment clusters become available. 
 
4.5 RCW Management at SHSF 
 
Population monitoring is essential to the management and recovery of RCWs on SHSF.  
Because the SHSF is part of a Secondary Core Population and because intensive 
management, including within population translocation, will be necessary to quickly 
grow the population, monitoring will be conducted in accordance with recommended 
guidelines in the Red-cockaded Woodpecker Recovery Plan, Second Revision (2003).   
 
4.5.1 CAVITY SURVEYS 
 
Accurate inventories of cavity trees and clusters are an essential part of the population 
monitoring scheme on SHSF.  A database of cavity trees on SHSF has been maintained 
since 1992.  This database is maintained by systematic surveys of all suitable habitat to 
locate cavity trees.  Cavity surveys are conducted in cluster sites each year to locate 
newly initiated RCW cavities.  In addition, once every ten years, comprehensive surveys 
of occupied and potentially occupied habitat are conducted.  These surveys are conducted 
by foot, using transects spaced to allow overlapping visual coverage of all potential 
cavity trees (pines at least 60 years in age, in pine and pine-hardwood stands), typically 



 

less than 100 meters apart.  Subsequent to discovery, all known cavities are surveyed 
annually in the winter. 
 
All cavity trees will be marked and monitored subsequent to their discovery.  On SHSF 
all trees will be marked with a uniquely numbered metal tag and painted with a single 
white band.  Additionally, all trees will be GPS’d and entered into a Geographic 
Information System Database for the SHSF.  The following data will be recorded on each 
cavity tree at the time of its discovery: 
 

1. cavity tree number 
2. cluster affinity 
3. location (GIS coordinates) 
4. tree species 
5. dbh, height, and age of the tree 
6. overstory type 
7. midstory type and height 
8. groundcover type 
9. management actions required. 

 
For each cavity within each new cavity tree the following will be recorded: 
 

1. stage of excavation 
2. shape 
3. height 
4. orientation 
5. activity status 
6. management actions required. 

 
Additionally, the stand basal area will be determined at a convenient time either using the 
GIS Forest Stand database for SHSF or by calculating in the field.  During the annual 
inspection of all cavity trees and cavities the following will be recorded: 
 

1. cavity number 
2. stage of excavation 
3. shape 
4. activity status 
5. site changes since last visit 
6. management actions required. 

 
4.5.2 POPULATION MONITORING 
 
Each cluster will be checked for activity status during the breeding season (March-July).  
All clusters that have been active within the last 5 years, all inactive clusters that have 
undergone habitat improvements in the last 5 years, and all recruitment clusters will be 
monitored for activity.  If all cavity trees are inactive in a cluster that is typically active, a 



 

thorough search for new cavity trees will be conducted in all suitable habitat within 0.4 
km (0.25 mi) of the cluster.   
 
In addition to the cluster status checks during the breeding season, the entire population 
will be intensively monitored.  This intensive monitoring consists of color banding all 
nestlings and adults, checking nests at regular intervals during the breeding season, and 
conducting fledgling and adult censuses.  Beginning in April, all active cavities will be 
checked using Swedish climbing ladders or the Treetop Peeper III on a 7 to 11 day cycle.  
Nestlings will be banded between the ages of 5 to 10 days old.  Non-banded adults will 
be banded during the non-breeding season.  Nestlings and adults will be banded with a 
USFWS band (size 1A) on the lower right, a plastic color band (size XB) on the upper 
right, and a unique combination of three color bands on the left leg. A fledgling census 
will be performed for each nesting group between 2 and 14 days after the fledging date.  
This census will consist of at least one hour of monitoring in the morning.  During the 
census the number of fledglings and their sexes will be recorded. In addition to this 
information, nest initiation date, clutch size, number of chicks and fledging success will 
be determined through the breeding season monitoring.  All information will be reported 
in the Annual Report submitted to the RCW recovery coordinator.  Currently, 100% of 
the population is banded at SHSF, which equates to 858 adult and nestling RCWs since 
1992. 
 
 
4.5.3 TRANSLOCATION  
 
Translocation will be an important tool on SHSF to facilitate rapid population growth.  
Translocations will only be used in conjunction with aggressive management of nesting 
and foraging habitat.  Strategic recruitment will be used to improve the spatial structure 
of the population.  Potential breeding groups will be developed in areas chosen to 
increase the local territory density.  Birds will be translocated from within the population 
to unoccupied recruitment clusters and to clusters containing solitary males.   
 
Recipient clusters for translocation will be within 3.2 km (2 mi) of occupied clusters, will 
have a minimum of four suitable cavities per cluster, will have little or no midstory 
within the cluster, and will have sufficient foraging habitat.  We will minimize the impact 
of translocation on donor neighborhoods (all clusters within 4.8 km (3 mi) of the donor 
cluster(s)) by ensuring adequate monitoring of the donor neighborhood.  Additionally, the 
donor neighborhood will have a minimum average group size of 2.33 and will not be 
declining in the number of active clusters.   
 
Only subadult males and females will be eligible for translocation.  These birds will only 
be moved from their natal territory.  Males will not be moved unless there will be at least 
one male helper or male fledgling remaining in the group, and more than two subadult 
males will not be removed from any group.  In addition, juvenile males will not be moved 
from the same cluster in subsequent years.  Females will not be moved if there is a 
solitary male within 1.6 km (1 mi) of the natal cluster, and no more than two subadult 
females will be removed from any group.  If two or more juvenile females remain in the 



 

donor cluster adjacent to the solitary male, then a provision may be made to remove one 
female.  Birds will be translocated a minimum of 5 km when possible to deter homing 
behavior that some RCWs exhibit. 
 
Subadult RCWs will be translocated within the SHSF from productive RCW sites to 
solitary male clusters or recruitment clusters from late September through March.  More 
isolated sites at SHSF may have limited opportunities of being occupied through natural 
dispersal, so these sites will be a higher priority than sites adjacent to active territories.  
Unfortunately, translocation success in the past has been low to these isolated sites at 
SHSF.  Translocation success has been highest in populations where several pairs are 
released at sites in close proximity to one another and are surrounded by other 
unoccupied sites.  Efforts will be made to move multiple birds to sites in close proximity 
when possible.  As replanted longleaf pine matures on the SHSF, opportunities for the 
larger scale moves mentioned above will increase, and translocation success will likely 
increase.  
 
Pairs or groups of RCWs will typically be moved on the same evening when feasible.  
Multiple moves to an area also will be attempted when possible since this has been 
successful at other sites.  Heredity is known for many of the RCWs at SHSF and will be 
used to ensure that translocated pairs are not closely related.  Birds will be captured at 
their natal roost sites during the evening and immediately transported to the translocation 
sites in covered bags.  Birds will be placed in vacant cavities at the recipient sites.  The 
cavities will then be covered with wire screens attached to a string and taped to the 
cavities to prevent birds from exiting.  The following morning birds are released by 
pulling on the string to remove the screen as other birds emerge from their cavities or at 
sunrise.  The released birds will be followed for a few minutes to assess their condition 
and the degree of receptiveness by the group and/or other translocated birds.  Roost 
surveys of translocation sites will be made during the following breeding season to 
determine the success of the translocation.  All translocations will be reported in the 
Annual Report to the USFWS.   
 
4.5.4 Cavity Management 
 
Loss of cavities and cavity trees was the primary cause of the decline of RCWs and is a 
serious threat to RCW populations currently.  Most forests, including SHSF, do not 
contain sufficient numbers of mature and old growth trees for populations to stabilize or 
increase without intensive cavity management.  RCWs will abandon clusters if sufficient 
numbers of cavities are not available, thus leading to population declines.  For this reason 
it is necessary to manage cavities through the use of artificial cavities and restrictor 
plates. 
 
Until large old trees become widely available on the SHSF the use of artificial cavities 
will be necessary to provide adequate numbers of suitable cavities for RCWs.  Two 
artificial cavity installation techniques have been and will continue to be used on SHSF.  
The Copeyon (1990) drilling technique was used from 1992-1998.  Beginning in 1998, 
nest boxes were installed using techniques outlined by Allen (1991).  There are currently 
269 artificial cavities on SHSF.  These cavities have been used successfully for nesting 



 

since 1993.  We will continue to use artificial cavities on SHSF to maintain the 
recommended number of suitable cavity trees in each cluster and to create recruitment 
clusters.  Four suitable cavities will be maintained in each cluster.  Artificial cavities will 
be placed as high as possible on the tree, will be oriented west, and will be installed 
within 30.5 m (100 ft) of existing cavity trees when possible but never farther than 71 m 
(200 ft) away from existing cavity trees.  Artificial cavities will be constructed during the 
non-growing season when possible to minimize the likelihood of leaks.  All new artificial 
cavities will be checked during the first growing season for resin leaks.  In addition, 
artificial cavities will be checked annually for resin leakage.  Cavities with leakage 
problems will be plugged or screened to prevent use by RCWs and will be replaced with 
another artificial cavity in the cluster. 

 
Cavity competitors, including flying squirrels and other sympatric woodpeckers, often 
expand RCW cavities and render them unusable.  Cavities will be inspected during the 
course of regular cluster checks and will be repaired when damage is noted to extend 
cavity life.  Restrictor plates have been used to remedy expanded cavities and encourage 
RCW usage.  Restrictor plates will be installed when cavity openings are 2 inches in 
diameter or greater unless the cavity is damaged beyond repair.  Restrictor plate 
installation will follow Carter et al. (1989).  Cavity restrictors will only be used when 
necessary on active cavities, and will be used on all artificial cavity inserts.  In addition to 
the installation of restrictor plates, other methods of cavity repair will be used when 
warranted.  For instance, Pileated Woodpeckers (Dryocopus pileatus) often create new 
openings to cavities, in which case wood plugs can be put into place and covered with 
wood putty. 

 
Cluster and cavity management at SHSF will follow the guidelines set out in the new 
RCW Recovery Plan (USFWS 2003).  The strategy will have three main parts including 
the protection of existing cavity trees, the development and protection of sufficient large 
old pines for future cavity trees, and the restoration and maintenance of the appropriate 
habitat structure for RCWs.  For more information on cluster and cavity management see 
USFWS 2003). 
 
4.5.5 Predators and Cavity Kleptoparasites 
 
Cavity limitation can create intense competition between species for existing cavities.  
The southern flying squirrel (Glaucomys volans) is the major cavity competitor for 
RCWs on the SHSF.  Flying squirrels can prevent RCWs from nesting through cavity 
occupation as well as depredate existing nests (Harlow and Doyle 1990, Loeb and 
Hooper 1997).  However, guidelines for managing RCW populations of medium to large 
size (> than 30 groups) recommend that no predator control and few measures to combat 
cavity competitors be employed (USFWS 2003).  Based on these guidelines monitoring 
and management of cavity competitors, predators, and kleptoparasites will consist of pre-
breeding season inspections to note the presence of predators, competitors, and 
kleptoparasites, but no control will used except in areas where nesting attempts or nest 
success appears to be depressed due to cavity usurpation. 

 



 

In areas that have had problems in previous breeding seasons, or that have a lack of 
suitable cavities due to the occupation by another species, control measures may be used 
to increase the likelihood of successful nesting.  The primary problem in certain areas of 
SHSF is occupation of cavities by southern flying squirrels prior to the initiation of the 
nest or after nest initiation.  In these clusters pairs either do not nest or have a nest failure 
due to squirrel occupation.  Squirrel excluder devices will be used in problem areas to 
prevent occupation of cavities by southern flying squirrels.  These will not be used in all 
clusters or on all cavity trees within clusters.  They will only be used in clusters that have 
had several years of nest failures due to squirrel occupation, and will only be used on 
some of the trees within the cluster.  Squirrel excluder devices will be inspected annually 
and maintained.  Long-term habitat improvement due to increased timber rotation and 
frequent prescribed fires will likely decrease the effect of flying squirrels on the 
population.  Additionally, snags will be retained when possible to provide alternative 
cavities for competitors and kleptoparasites.   
 
4.5.6 Recruitment Clusters 
 
As stated in the Population Goal Determination the population goal for SHSF is 127 
groups.  Currently there are 61 active groups on the SHSF and 9 inactive groups.  
Recruitment clusters will be provided at a rate of 10% of the number of active clusters 
per year as long as is possible.  If the population grows at a rate of 5%, in the year 2022 
all recruitment cluster options will be exhausted until suitable cavity trees and foraging 
become available.  Once this limit is reached, recruitment clusters will be provisioned as 
habitat becomes available.  Recruitment cluster placement will be prioritized based on the 
proximity to active clusters, the amount of Good Quality Foraging Habitat available, and 
the benefit to the spatial configuration of local areas of the population and to the 
population as a whole.  Priorities will be set based on the assessed need to increase 
territory density in certain areas of the population and based on the ability of potential 
recruitment sites to create bridges between occupied areas.  Recruitment clusters that are 
prioritized based on these characteristics will then be further prioritized by the amount of 
good quality foraging habitat available.  Specific recruitment plans will be developed and 
evaluated on a 5-year basis.  Table 5 contains the recruitment cluster plan for 2002-2006. 
 
Of the 10 inactive groups in 2001, two were suitable to serve as recruitment clusters in 
2002.  Another 4 recruitment clusters were created to supply a total of 6 recruitment 
clusters (10% of the number of active groups).  The remaining existing clusters currently 
have habitat problems or are extremely isolated from existing clusters.  These inactive 
clusters will continue to be managed but will not serve as intensively managed 
recruitment areas until habitat within the sites is rehabilitated and isolation problems are 
solved.   
 
Recruitment clusters will be maintained until occupation.  This maintenance will include 
cluster status checks during the breeding season and during the winter cavity survey.  If 
cavities sustain damage they will be repaired or replaced prior to the next breeding 
season.  Cluster and foraging habitat will be maintained by prescribed burning and 



 

extended timber rotations.  Additionally, all foraging habitat will be thinned as needed to 
maintain the appropriate basal area. 

 
4.6 Habitat Management on SHSF 
 
4.6.1 Creation of RCW Nesting Habitat 
 
Forest management activities at SHSF are designed to sustainably produce forest 
products while creating and improving RCW habitat. Periodic harvests of pulpwood, 
poles, and sawtimber from the forest are necessary to maintain the open pine stands 
preferred by the RCW.  
 
Thinnings will be the primary method of timber harvests on SHSF. Periodic thinnings in 
pine plantations encourage rapid diameter and height growth of the residual stand, and 
reduce susceptibility to insect and disease pests. After plantations are established, intial 
thinnings are conducted at approximately the age when crown closure occurs- normally at 
age 20-22 for longleaf pine in the sand hills. The initial row thinning removes 
approximately 1/3 of the volume from the stand. At approximately 10 year intervals after 
the initial thinning, an improvement cut is conducted in these stands to remove diseased 
and malformed trees to improve stand quality and health, and to maintain approximately 
60 square feet of basal area per acre. During these improvement cuts, off-site species 
(particularly loblolly pine) are removed, and potential RCW cavity trees are retained 
throughout the stand. Trees with cat faces, burn scars, turpentine scars, and relict trees are 
retained throughout the stand when trees are marked for removal.  
 
When improvement cuts are conducted within natural pine stands, trees are selected for 
removal based on health, form, and density. Trees with cat faces, burn scars, turpentine 
scars, and relict trees are retained during these thinnings as potential RCW cavity trees. 
Where longleaf regeneration exists, group selection, as described in the recovery plan,  
will be utilized to regenerate the stand over time.  
 
Periodic prescribed burning maintains the open midstory preferred by the RCW. In the 
absence of periodic fire, scrub oaks dominate the midstory. Currently, SHSF conducts 
prescribed burning on a 5-year rotation. This prescribed  burning frequency retards 
midstory encroachment by scrub oaks, and reduces fuel loads. Frequent burning also 
encourages growth in the herbaceous layer, which encourages arthopods utilized by the 
RCW and stimulates flowering in many understory species.  
 
4.6.2 Foraging Habitat Management 
 
Foraging habitat for each existing RCW cluster and recruitment clusters is identified, and 
regular thinnings and midstory control treatments (i.e. prescribed burning and pinestraw 
enhancement) are conducted to create and maintain habitat characteristics preferred by 
the RCW. As plantations grow and meet the size and age requirements to be considered 
as RCW foraging habitat, care is taken to plan timber harvests and other activities in 
order to maintain connectivity with other RCW habitat. Spatial layout of harvests, and 
timing of harvests in adjacent stands is considered when stands are selected for 



 

intermediate treatments. As described in section 2.0 (thinnings, improvement cuts, and 
prescribed burning) of this plan, thinnings and improvement cuts are designed to produce 
RCW foraging habitat with low basal area and open midstory.  
 
4.6.3 Recruitment Cluster Management 
 
Once areas are identified as sites for recruitment clusters, habitat at each recruitment site 
is evaluated to determine what, if any, measures need to be taken to improve the habitat 
before the recruitment cluster is established. Where necessary, additional thinnings are 
scheduled, mechanical midstory clearing is conducted, or herbicides are applied to 
improve the habitat prior to cluster establishment. After the initial treatments are 
conducted and the cluster site is established, periodic improvement cuts, prescribed 
burning, or other measures are conducted as needed to maintain appropriate RCW 
habitat.  
 
4.7 Other Species of Concern 
 
Management of RCWs affects many other species.  Prescribed fire, thinning, mechanical 
control, or other management actions targeted to RCWs may affect these species.  
Species of concern that may be affected by these activities include the Bachman’s 
sparrow (Aimophila aestivalis), Henslow’s sparrow (Ammodramus henslowii), American 
kestrel (Falco sparverius), brown-headed nuthatch (Sitta pusilla), prairie warbler 
(Dendroica discolor), and northern bobwhite (Colinus virginianus).  Each species and 
management implications are discussed below. 
 
4.7.1 Pine Barrens Treefrog  
 
The Pine Barrens Treefrog typically occurs in shrub or herb bogs associated with seepage 
areas in the Carolina sandhills (Cely & Sorrow, 1982). This species has a limited range in 
South Carolina, confined to only a few counties in the northern South Carolina portion of 
the sandhills physiographic region.  
 
The typical habitat consist of herb and shrub bogs associated with upland areas of sandy 
soils that act as reservoirs to supply the seeps with water. In general, these areas have low 
basal area with a thick, shrubby evergreen understory, often with a herbaceous zone 
nearby. This type of habitat is found in low areas throughout the sandhills, but the size 
and distribution of these areas is highly variable. PBTF habitat was historically 
maintained by periodic fire that retards succession and keeps these bogs relatively open. 
Some studies suggest that fire frequencies of 10 years or less would be sufficient to keep 
an herb bog free of woody vegetation (Wharton et al. 1976).  
 
The current prescribed burning regimen at SHSF should be sufficient to maintain existing 
PBTF habitat, particularly if landscape-level burns are utilized. In the absence of 
prescribed fire, logging and manual clearing may be utilized. Care should be taken when 
using herbicides in areas of potential PBTF habitat.  
 



 

4.7.2 Pixie Moss  
 
Pixie Moss, a low creeping woody plant, is found on the slopes or summits of xeric pine 
sandhills with thin soils and low overstory basal area. This species flowers in early 
spring, and requires periodic fire to maintain the open habitat it favors. Current fire 
regimes on SHSF should be sufficient to maintain pixie moss habitat. Care should be 
taken to identify occurrences of this species when pine straw harvests, timber harvests, or 
other activities that may cause soil disturbance are conducted.  
 
4.7.3 Sandhills Lily  
 
Sandhills Lily is a sandhills endemic that occurs in the ecotone between longleaf 
pine/wiregrass communities and sandhills streamhead pocosins. Fire is essential to 
remove competition from this species where it occurs, and flowering may not occur in the 
absence of fire or other periodic disturbance. SHSF currently has two documented 
occurrences of this species. The current prescribed burning regime at SHSF should be 
sufficient to maintain the existing populations of this species. Areas with potential habitat 
should be surveyed in the growing season after prescribed burning to document new 
occurrences of this species.  
 
4.7.4 Bachman’s Sparrow 
 
The Bachman’s sparrow typically lives in the mature pine forests and open habitats of the 
southeastern United States.  The species was historically most common in mature, open 
pine forests like the RCW.  The species was also negatively affected by the logging of 
most of this forest and populations have declined across the species’ range.  Bachman’s 
sparrow has varied greatly in range and population size over the past century, and is now 
rare in most places it was once a common resident (Dunning 1993) (Figure 2, Sauer et al. 
2001).   
 
The typical habitat of the Bachman’s sparrow is pine woodlands or open habitats with a 
dense ground layer of grasses and forbs, and an open understory free from dense shrubs 
(Hardin et al.  1982, Wan A. Kadir 1987, Dunning and Watts 1990).  The species is often 
associated with mature pine stands where wiregrass (Aristida sp.) or broomsedge 
(Andropogon sp.) is prevalent in the ground cover.  Bachman’s sparrows tend to be 
especially common in areas maintained for RCWs.  Prescribed burning employed as a 
habitat management technique for RCWs maintains habitat suitability for Bachman’s 
sparrows as well by maintaining the open grassy habitat and suppressing growth of dense 
shrubs.  Bachman’s sparrows are also found in open habitats such as road cuts, utility 
rights of way, and especially clearcuts.  Habitat in clearcuts remains suitable for 1-7 years 
after replanting (Dunning and Watts 1990).  Suitability of habitat in these clearcuts is 
short-lived and sparrow densities drop rapidly with stand age.  Bachman’s sparrows are 
negatively affected by timber rotations that leave the majority of forest stands in 
unsuitable age classes (i.e. 15-70 yr old) (Dunning 1993).  However, prescribed burning, 
longer timber rotations, and harvest schedules adopted for RCW management should 
benefit the species by providing mature open forests for nesting habitat. 
 



 

Continued management for RCWs on the SHSF is likely to positively impact the 
Bachman’s sparrow population.  Maintenance of habitat for RCWs through prescribed 
burning will provide ideal habitat for Bachman’s sparrows.  However, care should be 
taken to ensure that activities on the forest are not impacting the nesting habitat.  Nest 
sites for Bachman’s sparrows are especially found on the ground in clumps of 
broomsedge or wiregrass (Dunning 1993).  Certain areas of the forest currently support 
dense areas of broomsedge and wiregrass, while others do not.  The areas that do not 
have a dense layer of forbaceous or grassy cover are typically those that have not been 
burned as frequently, or are burned in the non-growing season, and those that are being 
intensively managed and raked for pine straw, though not all areas being raked are devoid 
of grasses and forbs.  In order to protect habitat for the Bachman’s sparrow and to ensure 
that Good Quality Foraging Habitat (native bunchgrasses and/or other native, fire-
tolerant, fire dependent herbs should total 40% or more of the ground cover, USFWS 
2003) is provided for RCWs, measures will need to be taken to ensure that various 
activities on the forest, including pine straw raking, are not negatively affecting the native 
ground cover. 
 
4.7.5 Henslow’s Sparrow 
 
The Henslow’s sparrow is a species that was once common in wet grasslands of eastern 
North America and the tallgrass prairies of the Midwest (Herkert et al. 2002).  However, 
populations have declined over the last century, and the species was recently identified as 
the highest priority for grassland bird conservation in eastern and mid-western North 
America (Herkert et al.  1996, Pashley 1996).  The breeding range of the Henslow’s 
sparrow ranges from Minnesota east to western New York State, south to northern 
Maryland and northern West Virginia then west to extreme northeastern Oklahoma 
(Herkert et al.  2002).  Because of the secretive habits of the Henslow’s sparrow, the 
winter range is not precisely known, but appears to be largely the southeastern United 
States (Figure 3, Sauer et al.  1996). 
 
The winter habitat of Henslow’s sparrows is similar to breeding habitats with a 
preference for open, boggy pine flats (Porter 2001), grassy pine flats (Lowery 1974), or 
low moist areas (Stevenson and Anderson 1994).  More recent studies have revealed high 
densities of wintering Henslow’s sparrows in recently burned (6 mo-3 yr) longleaf pine 
savannahs with extensive wiregrass understory (Herkert et al.  2002).  While the SHSF 
appears to be on the edge of the species wintering range (Herkert et al.  2002)( Figure 3), 
the availability of recently burned longleaf pine savannahs leave the possibility that 
Henslow’s sparrows currently winter on the SHSF.  The secretive nature of the species 
probably leads to under detection on the SHSF.  However, continued prescribed burning 
for RCWs should create and maintain winter habitat for Henslow’s sparrows across the 
SHSF.   
 
4.7.6 American Kestrel 
 
The American Kestrel is the smallest, most numerous, and most widespread of North 
American falcons (Smallwood and Bird 2002) (Figure 4).  American kestrels use a wide 
variety of habitats during the breeding season, from open to semiopen habitats, including 



 

meadows, grasslands, deserts, early oldfield successional communities, open parkland, 
agricultural fields, and both urban and suburban areas (Smallwood and Bird 2002).  
Breeding territories are typically characterized by either large or small pataches covered 
by short ground vegetation, with some higher woody vegetation sparsely distributed or 
entirely lacking (Bird and Palmer 1988).  American kestrels are secondary cavity nesters, 
using woodpecker excavated or natural cavities in large trees, crevices in rocks, and 
nooks in human made structures (Smallwood and Bird 2002).  Kestrels will also use nest 
boxes placed in appropriate habitats.  Winter habitats are similar to breeding habitats, 
except for the presence of more woody vegetation, and suitable nest trees may or may not 
be present (Smallwood 1987, 1988).   
 
Though the species in the most numerous and widespread of the North American falcons, 
the southeastern subspecies (F. s. paulus) appears to be in decline.  This is likely due to 
the lack of suitable old trees for cavities.  Nest box efforts have stabilized populations in 
certain areas, but there is much concern over widespread decline of breeding American 
kestrels in the southeastern United States.  The subspecies was formerly designated 
Category II (candidate for listing, but insufficient evidence; not protected under the 
federal Endangered Species Act) until Category II designations were eliminated in 1996 
(Smallwood and Bird  2002).  Kestrels have been actively managed for on sites of fire-
dependent longleaf pine-turkey oak Sandhills by leaving snags standing that could serve 
as natural nesting cavities for American kestrels.  Additionally, the burning regime and 
forest management for RCWs often leave open areas in which kestrels can forage.  RCW 
management often results in the creation of both foraging and nesting habitat for 
American Kestrels. 
 
Given the landscape at SHSF the southeastern subspecies of the American kestrel is 
likely to remain stable, or increase with increased management.  Specific activities that 
may benefit breeding American kestrels are the removal of restrictor plates from RCW 
cavity trees when they cease to be functional and the placement of nest boxes for kestrels 
in appropriate places.  The removal of restrictor plates from cavity trees that are beyond 
use by red-cockaded woodpeckers may provide cavities with entrances large enough for 
use by nesting kestrels.  On Eglin Air Force Base, Florida, American kestrels are one of 
the primary secondary users of RCW cavities with enlarged entrances in both dead and 
living trees (Gault pers. Comm.).  Additionally, the placement of nest boxes adjacent to 
open mature pine stands and open fields or rights of way has been highly successful for 
American kestrels.  There are currently several kestrel boxes in use on the SHSF, and we 
plan to put more up prior to the 2003 breeding season.  The nest box effort along with 
proper habitat management for RCWs should help to stabilize and possibly increase the 
breeding population of kestrels on SHSF. 
 
4.7.7 Brown-headed Nuthatch 
 
The brown-headed nuthatch, like the RCW, is endemic to the pine forests of the 
southeastern United States.  Also like the RCW, the brown-headed nuthatch is unusual in 
being a cooperative breeder.  Along with the RCW, the brown-headed nuthatch is thought 
to be an indicator species for the health of the southeastern pine forests.  Failure to 



 

recolonize areas where the species has been extirpated highlight the sensitivity of this 
species to habitat alteration by humans (Withgott and Smith 1998).  Brown-headed 
nuthatch distribution generally coincides with the geographic range of southeastern pine 
forests (Figure 5, Sauer et al.  2002).   
 
The breeding habitat of brown-headed nuthatches is almost exclusively associated with 
pine trees in a variety of southeastern pine forest habitats (Withgott and Smith 1998).  
The most common habitat types are the loblolly-shortleaf pine associations of the Upper 
Coastal Plain and the longleaf-slash pine associations of the Lower Coastal Plain, with 
the highest abundances in open, mature, old-growth pine forests where natural fire 
patterns have been maintained (Hamel 1992).  Brown-headed nuthatches are also found, 
but less frequently, in stands of young to medium-aged pine, in mixed pine-hardwood 
stands, in mature pine stands with heavy undergrowth, and in open residential areas with 
large pines (Hamel 1992).   
 
Brown-headed nuthatches use snags for nesting and roosting, but foraging centers on live 
pines.  The combination of the foraging and nesting requirements of the species is most 
often found in mature forests in which fire has created snags and kept the understory 
open, small clearings within mature forest that have been created naturally (e.g. by 
hurricanes, disease, or bark beetles) or artificially in which snags have been left standing, 
or in forest wetland borders where water incursion has created snags (Withgott and Smith 
1998).  Most of the habitats are pine dominated (Wright and Bailey 1982).  Winter 
habitat is similar to breeding habitat. 
 
Several activities have been shown to negatively affect brown-headed nuthatch 
populations.  Clear-cutting has been shown to severely impact populations (Rowse and 
Marion 1981, Kerpez and Stauffer 1989, Burleigh 1958, Smith and Smith 1994).  After 
clear-cutting it may take 12-25 years before the habitat again becomes suitable for 
brown-headed nuthatches (Conner et al.  1983).  Fire suppression has also negatively 
impacted the habitat by allowing the thick hardwood component to flourish in formerly 
open pine forests (Engstrom et al.  1984, Hirth et al.  1991).  Fire suppression can also 
slow the creation of snags, which brown-headed nuthatches use for nesting (Withgott and 
Smith 1998). 
 
Populations of brown-headed nuthatches are declining throughout the species’ range.  
However, the species remains common and widespread in open stands of mature forest in 
the southeastern United States (Withgott and Smith 1998).  Brown-headed nuthatches are 
currently common on many areas of SHSF.  It is likely however that populations were 
severely impacted by the recent clearcutting of thousands of acres of slash pine to convert 
back to longleaf pine.  Most of the slash pine conversion has been completed and 
harvesting rotations employed for RCW management on SHSF should result in more 
suitable habitat for brown-headed nuthatches in the future.  Additionally, the introduction 
of an aggressive prescribed burning program to manage RCW habitat should produce 
more snags for nesting and open habitat preferred by the brown-headed nuthatch.  Given 
the long-term management goals of the SHSF, it is likely that brown-headed nuthatch 
populations will increase in the future.   



 

 
4.7.8 Prairie Warbler 
 
The prairie warbler is found throughout most of the eastern United States (Nolan et al.  
1999) (Figure 6).  Prior to European settlement the prairie warbler was rare or absent over 
much of its current range.  However, after the widespread deforestation in the eastern 
United States the species became more widespread.  In recent decades the species has 
been on the decline again, at least in some regions, and is a species of concern (Nolan et 
al.  1999).  Prairie warblers breed in various shrubby habitats that lack a closed canopy.  
Typical habitats are southern pine forests with scattered trees and a shrub layer and 
abandoned fields or pastures with shrubby growth (Nolan 1978).   
 
The present range of the prairie warbler became occupied as forests were cleared.  The 
species breeds in early successional habitats, which are short lived, and therefore 
breeding locations naturally change through time.  Prairie warblers are often cited as an 
example of severe declines among Neotropical migrants,  yet estimates of local 
populations are complicated by the ephemeral nature of the breeding habitats (Nolan et 
al.  1999).  Lowland populations appear to be stable and many even increased (James et 
al.  1992).  There do appear to be overall declines on at least some of the winter range 
(Arendt 1992, Faaborg and Arendt  1992), but the causes of these declines are 
undetermined.  Despite the apparent decline of prairie warblers, they are not considered 
to be a threatened species (Reed 1992).  The status of the species at this point needs 
further study. 

 
Prairie warblers are likely to be present on some areas of SHSF.  As fire suppression 
reduces the amount of shrubby habitat within pine forests, and recently replanted stands 
age, it is likely that the habitat available for prairie warblers on SHSF will decrease.  
Because of the uncertainty of the status of the species at this time it is uncertain whether 
management strategies should be changed to create more habitat, especially since such 
management actions could be in conflict with requirements of RCWs and other species of 
concern on the forest.  Surveys should be conducted to determine the distribution on 
SHSF. 
  
4.7.9 Northern Bobwhite 
 
The northern bobwhite is a resident species throughout much of North America (Brennan 
1999) (Figure 7).  The present distribution of the species throughout its geographic range 
has become highly fragmented due to habitat loss.  Extensive modern clean farming, 
high-density pine silviculture, and lack of prescribed fire have rendered much of the 
habitat unsuitable for occupation by bobwhites (Brennan 1991).  Northern bobwhites 
require early successional habitats in a wide variety of vegetation types (Brennan 1999).  
Agricultural fields and grasslands, open pine forests and pine-hardwood forests can all 
provide high-quality habitat depending on the frequency and intensity of disturbance and 
the size of disturbance patches.  Disturbance may result from fire, agriculture, or timber 
harvesting.   However, clean farming with increased field size, removal of hedgerows and 
fence lines, and applications of pesticides has limited the suitablility of agricultural lands 



 

as habitat in recent decades.  Additionally, fire suppression in southern pine forests has 
limited the amount of habitat available to northern bobwhites (Brennan 1999). 
 
The northern bobwhite is declining over most of its geographical range (Brennan 1991, 
Church et al.  1993).  Declines have been greatest in the Southeast, with many local 
extinctions.  Bobwhites rely on frequent vegetation disturbance (every 1-5 years) from 
prescribed fire and/or mechanical disturbances to maintain suitable habitat (Brennan 
1999).  The integration of bobwhite management with management for RCWs on upland 
pine sites will likely result in population increases for both species.  It is likely that 
mechanical clearing and prescribed burning for RCW management on SHSF will create 
and maintain high quality habitat for bobwhites. 
 



 

Table 1.  Reproductive data on the Sandhills State Forest 1992-2004. 

 

Table 1.  2005 Reproductive Data Compared to that of Previous Years at SHSF                 
  1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
# Active Groups 36 36 43 46 47 44 46 50 53 51 55 59 61 61 
   # Active Pairs - - - - 39 38 41 40 39 44 46 55 55 55 
   # Active Male Groups - - - - 3 6 5 10 14 7 9 4 4 4 
# Nest Attempts (# Groups) - 20 27 34 38 39(33) 37(34) 41(35) 40(35) 39(37) 53(44) 47(45) 53(50) 52(50) 
# Successful Nests   12 26 32 32 30 23 21 26 32 33 34 43 41 
Average Clutch Size - - 3.4 3.1 - 3 2.9 3.4 3.3 3.3 3.7 2.9 3.2 3.33 
# Chicks Produced     65 79 79 63 63 73 76 70 74 92 100 98 

Average Group Sizeb - - - - - - - 2.6 2.5 2.5 2.5 2.5     
% Groups w/ Helper - - - - - - - 49 46 47 43 43     
# Birds Banded 62 47 88 86 90 64 70 74 70 74 71 69 90 74 
   # Adults Banded 62 25 20 9 6 0 1 2 6 2 2 3  0 

   # Chicks Bandeda 0 22 68 77 84 64 69 72(73) 64(78) 72 69 66 90 74 (92) 
% Change Active Groups  0.00 19.44 6.98 2.17 -6.38 4.55 8.70 6.00 -3.77 7.84 7.27 3.39 0 
5 yr Average Growth           4.44 5.35 3.20 3.01 1.82 4.66 5.21 4.15 3.98 

               

               
anumber in parentheses is actual number of chicks that made it to banding age         

                
b this is the average group size for paired groups and does not include solitary male groups       
 





 

Table 2.  Land coverage categories and size on the Sandhills State Forest, Chesterfield 
County, South Carolina.  Totals are given in hectares for each category and subcategory 
of land coverage. 

Coverage Type Coverage Sub-type Area (hectares) 
Bottomland total 1001.0 
Food Plot total 11.8 
Hardwood total 21.0 
Natural Pine total 6891.9 
Non-forested total 403.0 
    Field       351.5 
    Headquarters 11.9 
    Non-forested 35.8 
    Residence 3.8 
Pine Bottomland total 1925.6 
Pine Hardwood total 94.7 
Plantation Loblolly total 537.8 
    Young Forage (30-59 years) 96.8 
    Young Pine (0-29 years) 441.0 
Plantation Longleaf total 7127.3 
    Mature Forage (60+ years) 267.5 
    Young Forage (30-59 years) 1335.8 
    Young Pine (0-29 years) 5524.0 
Plantation Sand Pine total 19.0 
Plantation Slash Pine total 285.9 
    Young Forage (30-59 years) 266.4 
    Young Pine (0-29 years) 19.4 
Open Water total 86.7 
Recreation Areas total 332.8 
   
Total  18,738.6 



29 

Table 3.  Existing RCW clusters and planned RCW recruitment clusters on Sandhills State Forest, Chesterfield County, South 
Carolina.  Compartment, Cluster Number, nearest existing cluster in 2002 and distance to that cluster (miles) (Distance 1), nearest 
cluster including planned recruitment clusters not yet in existence (Nearest Cluster) and distance to that cluster (miles) (Distance 2), 
earliest date possible to create the cluster, and total amount of foraging habitat that will ever be available to the cluster (ha). 

 
Compartment 

 
Cluster 

Nearest 
Existing Cluster 

 
Distance 1 

Nearest 
Cluster 

 
Distance 2 

Earliest 
Creation Date 

 
Total Foraging 

11 11A 11H 1.0 RC1 0.7 Active Breeding 140.6 
11 11B 11C 0.5 11C 0.5 Active Solitary 66.7 
11 11C 11B 0.5 11B 0.5 Active Breeding 32.6 
11 11D 11G 0.6 11G 0.6 Active Solitary 53.3 
11 11E 11F 0.5 11F 0.5 Active Breeding 73.5 
11 11F 11E 0.5 11E 0.5 Inactive 82.9 
11 11G 11D 0.6 11D 0.6 Active Breeding 103.2 
11 11H 11B 0.8 RC3 0.5 Active Breeding 84.9 
11 11I 11A 0.7 11A 0.1 Active 126.8 
11 RC2 11F 0.6 11F 0.6 2002 84.6 
11 RC3 11H 0.5 11H 0.5 2002 96.2 
12 12A 12I 0.7 12I 0.7 Active Breeding 60.4 
12 12B 12G 0.4 12G 0.4 Active Breeding 81.1 
12 12C 12I 0.9 RC4 0.7 Active Breeding 60.3 
12 12D 12B 0.5 12B 0.5 Active Breeding 94.9 
12 12E 12J 0.6 RC70 0.5 Active Breeding 85.1 
12 12F 12K 1.4 RC68 0.5 Active Solitary 91.3 
12 12G 12B 0.4 12B 0.4 Active Breeding 88.4 
12 12H 12F 1.0 RC68 0.5 Inactive 52.5 
12 12I 12L 0.5 12L 0.5 Active Breeding 106.9 
12 12J 12E 0.6 12E 0.6 Active Solitary 66.0 
12 12K 12D 0.6 RC62 0.5 Active Breeding 82.0 
12 12L 12I 0.5 12I 0.5 Active Breeding 47.3 
12 RC4 12C 0.7 RC62 0.7 2004 87.5 
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Table 3 (continued).  Existing RCW clusters and planned RCW recruitment clusters on Sandhills State Forest, Chesterfield County, 
South Carolina.  Compartment, Cluster Number, nearest existing cluster in 2002 and distance to that cluster (miles) (Distance 1), 
nearest cluster including planned recruitment clusters not yet in existence (Nearest Cluster) and distance to that cluster (miles) 
(Distance 2), earliest date possible to create the cluster, and total amount of foraging habitat that will ever be available to the cluster 
(ha). 

 
Compartment 

 
Cluster 

Nearest 
Existing Cluster 

 
Distance 

 
Nearest Cluster 

 
Distance 

Earliest 
Creation Date 

 
Total Foraging 

12 RC62 12K 0.5 12K 0.5 2002 81.8 
12 RC68 12F 0.5 12F 0.8 2002 71.2 
12 RC70 12E 0.5 12E 0.5 2002 67.4 
13 13A 13D 1.1 RC72 0.8 Inactive 67.2 
13 13B 13D 1.0 RC63 0.6 Active Breeding 89.0 
13 13C 15G 1.2 RC7 0.7 Active Breeding 80.6 
13 13D 13B 1.0 RC63 0.4 Active Breeding 61.2 
13 RC6 13B 0.9 RC7 0.5 2025 105.8 
13 RC7 13C 0.7 RC6 0.5 2002 104.0 
13 RC8 13D 0.6 RC66 0.6 2015 85.3 
13 RC9 13C 0.7 13C 0.7 2002 94.3 
13 RC63 13D 0.4 13D 0.4 2002 83.8 
13 RC66 13D 0.9 RC8 0.6 2002 64.3 
13 RC71 13B 0.8 RC8 0.6 2072 120.6 
13 13E 13D 0.5 13D 0.5 Active Breeding 46.8 
14 14A 15C 1.3 RC61 0.6 Inactive 65.2 
14 RC10 13C 1.2 RC59 0.5 2002 101.7 
14 14B 13C 1.8 RC10 0.8 Active 111.7 
14 RC12 13C 1.0 RC11 0.8 2002 91.7 
14 RC13 15G 1.1 RC60 0.7 2002 132.5 
14 RC59 13C 0.7 RC10 0.5 2074 118.3 
15 15A 15E 0.4 15E 0.4 Active Breeding 49.6 
15 15B 15E 1.2 RC73 0.7 Inactive 99.9 
15 15C 15F 0.9 RC61 0.8 Active Breeding 123.1 
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Table 3 (continued).  Existing RCW clusters and planned RCW recruitment clusters on Sandhills State Forest, Chesterfield County, 
South Carolina.  Compartment, Cluster Number, nearest existing cluster in 2002 and distance to that cluster (miles) (Distance 1), 
nearest cluster including planned recruitment clusters not yet in existence (Nearest Cluster) and distance to that cluster (miles) 
(Distance 2), earliest date possible to create the cluster, and total amount of foraging habitat that will ever be available to the cluster 
(ha). 

 
Compartment 

 
Cluster 

Nearest 
Existing Cluster 

 
Distance 

 
Nearest Cluster 

 
Distance 

Earliest 
Creation Date 

 
Total Foraging 

15 15D 15F 0.6 15F 0.6 Active Breeding 29.6 
15 15E 15A 0.4 15A 0.4 Active Breeding 94.0 
15 15F 15D 0.6 15D 0.6 Active Breeding 58.5 
15 15G 15D 0.6 15D 0.6 Active Breeding 71.3 
15 RC14 15C 1.0 RC61 0.7 2008 103.0 
15 RC15 15E 0.6 15E 0.6 2028 93.7 
15 RC60 13C 0.7 RC13 0.7 2039 73.1 
15 RC61 14A 0.6 14A 0.6 2048 122.3 
15 RC73 15B 0.7 15B 0.7 2023 104.3 
15 RC74 14A 0.6 14A 0.6 2043 113.2 
16 16A 16B 0.5 16B 0.5 Active Breeding 67.4 
16 16B 16A 0.5 16A 0.5 Active Breeding 82.3 
16 16C 16E 1.2 RC23 0.4 Inactive 98.7 
16 16D 17F 0.3 17F 0.3 Active Breeding 65.4 
16 16E 16D 0.4 16D 0.4 Active Breeding 77.0 
16 16F 16B 1.2 RC17 0.5 Active Breeding 94.8 
16 RC16 15D 0.7 RC17 0.7 2005 79.7 
16 RC17 16F 0.5 16F 0.5 2024 96.4 
16 16G 17E 0.4 17E 0.4 Active Solitary 67.0 
16 RC21 15D 0.9 RC22 0.6 2006 119.6 
16 RC22 16F 0.8 RC21 0.6 2014 113.8 
16 RC23 16C 0.4 16C 0.4 2002 73.4 
16 RC25 16F 1.5 RC26 0.8 2002 105.3 
16 RC26 16F 1.1 RC25 0.8 2002 71.9 
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Table 3 (continued).  Existing RCW clusters and planned RCW recruitment clusters on Sandhills State Forest, Chesterfield County, 
South Carolina.  Compartment, Cluster Number, nearest existing cluster in 2002 and distance to that cluster (miles) (Distance 1), 
nearest cluster including planned recruitment clusters not yet in existence (Nearest Cluster) and distance to that cluster (miles) 
(Distance 2), earliest date possible to create the cluster, and total amount of foraging habitat that will ever be available to the cluster 
(ha). 

 
Compartment 

 
Cluster 

Nearest 
Existing Cluster 

 
Distance 

 
Nearest Cluster 

 
Distance 

Earliest 
Creation Date 

 
Total Foraging 

16 RC75 16C 0.7 16C 0.7 2008 93.6 
17 17A 17B 1.0 RC28 0.8 Active Breeding 95.5 
17 17B 17E 0.9 RC19 0.4 Active Breeding 82.7 
17 17C 17F 0.5 17F 0.5 Active Breeding 80.4 
17 17D 18C 1.0 RC32 0.5 Active Breeding 78.5 
17 17E 17F 0.6 RC19 0.4 Active Breeding 92.1 
17 17F 16D 0.3 16D 0.3 Active Breeding 67.7 
17 RC28 15A 0.7 15A 0.7 2007 74.7 
17 RC30 18C 0.5 18C 0.5 2020 76.6 
17 RC31 18C 0.9 RC76 0.4 2060 79.0 
17 RC32 17D 0.5 17D 0.5 2002 72.6 
17 RC33 17C 0.7 RC34 0.6 2002 93.4 
17 RC34 17C 0.7 RC33 0.6 2002 90.7 
18 18A 18E 0.7 18E 0.7 Active Breeding 89.3 
18 18B 18G 0.3 18G 0.3 Active Breeding 70.9 
18 18C 17D 1.0 RC30 0.5 Active Breeding 86.6 
18 18D 18B 0.7 18B 0.7 Active Breeding 51.9 
18 18E 18A 0.7 18A 0.7 Active Breeding 82.2 
18 18F 18A 1.4 RC35 0.5 Inactive 76.1 
18 18G 18B 0.3 18B 0.3 Active Solitary 96.0 
18 18H 18A 0.7 RC38 0.5 Active Solitary 66.5 
18 RC29 17A 1.3 RC76 0.8 2004 141.3 
18 RC35 18F 0.5 18F 0.5 2002 97.0 
18 RC38 18H 0.5 18H 0.5 2015 107.0 
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Table 3 (continued).  Existing RCW clusters and planned RCW recruitment clusters on Sandhills State Forest, Chesterfield County, 
South Carolina.  Compartment, Cluster Number, nearest existing cluster in 2002 and distance to that cluster (miles) (Distance 1), 
nearest cluster including planned recruitment clusters not yet in existence (Nearest Cluster) and distance to that cluster (miles) 
(Distance 2), earliest date possible to create the cluster, and total amount of foraging habitat that will ever be available to the cluster 
(ha). 

 
Compartment 

 
Cluster 

Nearest 
Existing Cluster 

 
Distance 

 
Nearest Cluster 

 
Distance 

Earliest 
Creation Date 

 
Total Foraging 

18 RC39 20A 0.6 RC38 0.6 2002 98.5 
18 RC42 18B 0.7 18B 0.7 2003 125.5 
18 RC65 18C 0.5 18C 0.5 2031 85.2 
18 RC76 18C 0.8 RC31 0.4 2040 115.7 
19 19A 19E 0.3 19E 0.3 Active Breeding 68.3 
19 19B 19C 0.3 19C 0.3 Active Solitary 48.8 
19 19C 19B 0.3 19B 0.3 Active Solitary 68.2 
19 19D 19C 1.3 RC44 0.6 Inactive 87.3 
19 19E 19A 0.3 19A 0.3 Active Breeding 81.5 
19 19F 19B 2.3 RC47 0.9 Inactive 111.7 
19 19G 19F 1.6 19F 1.6 Inactive 90 + 
19 19H 19E 0.9 RC42 0.7 Active Breeding 130.9 
19 19I 19A 0.5 19A 0.5 Active Solitary 59.9 
19 RC44 19D 0.6 19D 0.6 2063 113.1 
19 RC46 19B 0.6 19B 0.6 2002 84.6 
19 RC47 19F 0.9 RC46 0.7 2002 140.1 
19 RC48 20B 1.9 RC52 0.8 2002 110.3 
20 20A 19A 1.1 RC39 0.6 Active Breeding 129.1 
20 20B 21A 0.3 21A 0.3 Active Breeding 70.3 
20 RC51 20A 0.8 RC39 0.6 2033 89.4 
20 RC52 20B 1.1 RC78 0.6 2002 104.7 
20 20C 20B 0.6 20B 0.6 Active 105.7 
20 RC55 20B 0.9 RC54 0.6 2002 78.2 
20 RC56 21A 1.2 RC82 0.6 2002 107.0 
20 RC78 21C 0.6 21C 0.6 2002 64.7 
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Table 3 (continued).  Existing RCW clusters and planned RCW recruitment clusters on Sandhills State Forest, Chesterfield County, 
South Carolina.  Compartment, Cluster Number, nearest existing cluster in 2002 and distance to that cluster (miles) (Distance 1), 
nearest cluster including planned recruitment clusters not yet in existence (Nearest Cluster) and distance to that cluster (miles) 
(Distance 2), earliest date possible to create the cluster, and total amount of foraging habitat that will ever be available to the cluster 
(ha). 

 
Compartment 

 
Cluster 

Nearest 
Existing Cluster 

 
Distance 

 
Nearest Cluster 

 
Distance 

Earliest 
Creation Date 

 
Total Foraging 

20 RC79 21C 1.0 RC80 0.6 2002 76.9 
20 RC81 21A 1.8 RC82 0.5 2032 98.8 
20 RC82 21A 1.7 RC81 0.5 2028 95.3 
21 21A 20B 0.3 20B 0.3 Active Breeding 80.7 
21 21B 21C 0.4 21C 0.4 Active Breeding 97.0 
21 21C 21B 0.4 21B 0.4 Inactive 65.7 
21 RC80 21C 0.5 21C 0.5 2002 76.8 
        
Average   0.8  0.6  87.1 
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Table 4.  Existing and future recruitment clusters for RCWs on the Sandhills State Forest, Chesterfield County, South Carolina.  
Numbers are broken down by compartment and time span (from 2002) for the earliest date at which the cluster could be created.  Area 
(ha) of potential RCW habitat is given for each compartment. 

 
Compartment 

 
Area 

 
Existing 

0-5 
years 

6-10 
years 

11-20 
years 

21-30 
years 

31-40 
years 

41-50 
years 

51-60 
years 

61-70 
years 

 
Total 

11 1314.2 8 2 - - 1 - - - - 11 
12 1556.7 12 4 - - - - - - - 16 
13 1196.9 4 5 - 1 1 - - - 1 12 
14 1175.3 1 4 - - - - - - 1 6 
15 1697.3 7 - 1 - 2 1 2 - - 13 
16 1678.6 6 6 1 1 1 - - - - 15 
17 1337.6 6 4 - 1 - - - 1 - 12 
18 1639.5 8 4 - 1 1 1 - - - 15 
19 1724.0 8 4 - - - - - - - 12 
20 1236.7 2 6 - - 2 1 - - - 11 
21 595.9 3 1 - - - - - - - 4 
            

Totals 15153 65 40 2 4 8 3 2 1 2 127 
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Table 5.  SHSF recruitment cluster plan for 2002-2006.  If population growth rates exceed 5% more recruitment clusters will be put in 
each year and schedules for creation will be adjusted accordingly. 
Order Year Comp Cluster Activity Management Needs 
1 2002 11 11F Installed 4 new cavities  
2 2002 16 16C Installed 2 new cavities Thin, burn 
3 2002 13 RC72/13E New recruitment cluster Burn 
4 2002 14 RC11/14B New recruitment cluster Translocate pair 
5 2002 16 RC19/16G New recruitment cluster  
6 2002 20 RC54/20C New recruitment cluster Burn 
7 2003 14 RC10 New recruitment cluster Burn, translocate pair 
8 2003 14 RC12 New recruitment cluster Burn, translocate pair 
9 2003 17 RC34 New recruitment cluster Thin young foraging habitat in pine plantations as necessary. 
10 2004 21 RC80 New recruitment cluster Thin and hardwood control in cluster area.  Burn. 
11 2004 13 RC7 New recruitment cluster Mechanical hardwood control and burn. 
12 2004 11 RC2 New recruitment cluster Thin young foraging habitat in pine plantations as necessary. 
13 2005 18 RC42 New recruitment cluster Burn cluster and foraging habitat 
14 2005 20 RC55 New recruitment cluster  
15 2005 16 RC23 New recruitment cluster Hardwood control/burn 
16 2005 12 RC62 New recruitment cluster Thin foraging habitat as needed 
17 2006 13 RC9 New recruitment cluster  
18 2006 17 RC33 New recruitment cluster Thin foraging habitat/hardwood control/burn 
19 2006 19 RC46 New recruitment cluster  
20  20 RC52 New recruitment cluster  
21  11 RC3 New recruitment cluster Thin foraging habitat appropriately 
22  16 RC25 New recruitment cluster Thin, burn, hardwood control.  Translocate pair. 
23  16 RC26 New recruitment cluster Thin, burn, hardwood control.  Translocate pair. 
24  19 RC48 New recruitment cluster Mechanical hardwood removal and burn. 
25  12 RC4 New recruitment cluster Thin foraging habitat appropriately. 
26  13 RC63 New recruitment cluster  
27  16 RC21 New recruitment cluster Thin foraging habitat. 
28  20 RC79 New recruitment cluster Thin and burn. 
29  13 RC66 New recruitment cluster Hardwood removal and burn. 
30  17 RC28 New recruitment cluster Mechanical hardwood removal, burn. 
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Figure 1.  Planted pine age distribution on the Sandhills State Forest, Chesterfield County, South Carolina.  Age distributions are given 
in hectares for longleaf pine, loblolly pine, slash pine, and sand pine.  Other pine coverage includes naturally regenerated pine that 
covers 6892 hectares.
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Figure 2.  Summer distribution map of Bachman’s sparrow from Breeding Bird Survey 
Distribution Maps (Sauer et al.  2001).   
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Figure 3.  Winter distribution of Henslow’s sparrow from Christmas Bird Count winter 
surveys (Sauer et al.  1996). 
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Figure 4.  Summer distribution map of the American Kestrel from Breeding Bird Survey 
Distribution Maps (Sauer et al. 2002). 
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Figure 5.  Brown-headed nuthatch summer distribution map from Breeding Bird Survey 
Distribution Maps (Sauer et al. 2002). 
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Figure 6.  Summer distribution map of the Prairie Warbler from Breeding Bird Survey 
Distribution Maps (Sauer et al. 2002). 
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Figure 7.  Summer distribution map of the Northern Bobwhite from Breeding Bird 
Survey Distribution Maps (Sauer et al. 2002). 
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