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Moro Big Pine: Conservation and
Collaboration in the Pine Flatwoods
of Arkansas
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Established by a conservation easement in 2006, Moro Big Pine Natural Area-Wildlife Management Area (MBP)
encompasses �16,000 contiguous acres in the pine flatwoods of southern Arkansas. This large-scale cooperative
effort, focused on an ecosystem with high conservation value in a landscape increasingly dominated by planted,
intensively managed loblolly pine (Pinus taeda), arose from an initiative by Potlatch Corporation, the State of
Arkansas, and The Nature Conservancy (TNC). The MBP is a permanent easement purchased with a combination
of public and private funds that seeks to balance the improvement of open pine woodlands with economic
interests. Potlatch now manages the MBP under a prescription that ensures both timber production and forests
capable of supporting the endangered red-cockaded woodpecker (Picoides borealis). State agencies, including the
Arkansas Natural Heritage Commission, the Arkansas Game and Fish Commission, and the Arkansas Forestry
Commission, have partnered with TNC and Potlatch to achieve a range of objectives, including the improvement
of pine flatwoods, greater landscape connectivity, protection and habitat enhancement for species of special
concern, and increased public access. Potlatch has also recently offered carbon credits from MBP to the California
carbon market. MBP exemplifies some of the opportunities now available to private landowners and public
agencies—a melding of conservation and production goals to protect working forests, improve ecosystem
services, and provide recreational opportunities.

Keywords: ecosystem services, Forest Legacy Program, invasive species, loblolly pine, red-cockaded
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T he last few decades have witnessed
dramatic changes in the manage-
ment of forested landscapes of the

United States. Since the 1980s, major reduc-
tions in timber harvesting from public lands
in the West coupled with the intensification
of silvicultural practices elsewhere have

thrust the Southeast to the forefront; this
area now produces more industrial round-
wood than any other region in the world
(Fox et al. 2007, Wear and Greis 2012) from
a forested landbase that has been relatively
stable for decades (Brandeis et al. 2012).
However, a rapidly growing population

with its concurrent influences on urbaniza-
tion and landscape fragmentation combined
with an expansion of agriculture in certain
locations (e.g., along river bottomlands) are
forecast to decrease the productive timber
base across most of the southeastern United
States by 2060 (Wear 2013). These trends,
coupled with a crash in the housing market
and increasing international competition in
the forest sector, have all contributed to a
regional decline in roundwood production
that started in the mid-1990s and continued
through the recent global economic crisis
(Wear et al. 2007, Brandeis et al. 2012,
United Nations 2012).

New forest-related opportunities in the
Southeast continue to arise, however. Bioen-
ergy in the form of wood pellets, combusti-
ble residues, and eventually liquid fuels has
or will become increasingly important, espe-
cially in areas where paper production has
declined (e.g., Ince and Nepal 2012, Abt
and Abt 2013). The refinement of silvicul-
tural practices such as lower initial planting
densities and precommercial thinnings, her-
bicide use, ripping and bedding, fertiliza-
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tion, and midrotation thinnings has signifi-
cantly increased volume yields (Stanturf et
al. 2003, McKeand et al. 2006, Fox et al.
2007). Standing forest volume is expected to
continue to increase across most of the re-
gion, much of this with good prospects for
future utilization or even commercial se-
questration (Wear and Greis 2013). This
growing stock expansion has been achieved
in part by the afforestation of marginal agri-
cultural lands and the conversion of natu-
rally regenerated pine, pine-hardwood, and
hardwood stands into planted loblolly pine
(Pinus taeda) (Conner and Hartsell 2002,
Wear and Greis 2012).

Unfortunately, these increases may
have some unintended and undesired out-
comes. For instance, although the use of a
limited number of genotypes to maximize
fiber yield in even-aged loblolly pine planta-
tions is an effective strategy across a range of
environments, there is a risk that the reduc-
tion of genetic diversity could have serious
forest health consequences under certain
conditions (Ledig 1986, Lambeth and Mc-
Cullough 1997, McKeand et al. 2006,
Tauer et al. 2012). A strictly agronomic (in-
tensive) approach to timber production also
limits options for other forest-based goods
and services. The widespread conversion of
natural-origin forests to increasingly inten-
sively managed monocultures can contrib-
ute to some conservation problems (Brock-
erhoff et al. 2008). For example, structurally
simpler pine monocultures managed on
short rotations, although acceptable habitat
for a number of species, do not develop at-
tributes required by certain taxa. As a result,
many of these have declined in abundance
during recent decades, often resulting in an
overall reduction of biodiversity (e.g., US
Department of the Interior Fish and Wild-
life Service [USFWS] 2003, Russell et al.
2004, West Gulf Coastal Plains/Ouachitas
[WGCPO] Landbird Working Group
2011).

Large-scale attempts to address these
problems are further challenged by land-
ownership patterns in the Southeast: as com-
monly found in areas with a long settlement
history and productive soils, the land is over-
whelmingly privately owned. Of the nearly
215 million acres of forest in the region, al-
most 87% are held by a variety of private
owners (Smith et al. 2009). Privately owned
lands are more vulnerable to land-use con-
version and less subject to government reg-
ulations intended to conserve imperiled spe-
cies (Bonnie 1997, Doremus 2003, Pejchar

and Press 2006). For example, the extensive
loblolly and/or shortleaf (Pinus echinata)
pine-dominated forests are some of the least
protected ecosystems in North America,
with �12% under any form of public con-
trol (Smith et al. 2009). In response, public
and private institutions have pursued a
number of conservation options within the
framework of private property rights in these
landscapes to varying degrees of success, in-
cluding landowner subsidies and education
programs, voluntary incentive policies, ease-
ments, and fee-title purchases of lands (e.g.,
Doremus 2003, Michael 2003).

Collaborative partnerships among pri-
vate landowners, government agencies, and
nongovernmental organizations have arisen
to combine resources and blend sometimes
competing objectives, permitting the re-
alignment of economic interests with the
protection of imperiled species, improve-
ments to ecosystem services, and other soci-
etal benefits (Cooke et al. 2012, Schultz et
al. 2012). This article describes one such
large-scale effort on private lands: the Moro
Big Pine Natural Area-Wildlife Manage-
ment Area (MBP). Whereas MBP focuses
on conserving a single species, the endan-
gered red-cockaded woodpecker (RCW)
(Picoides borealis), this project also incorpo-
rates a range of natural resource concerns in
an ecologically sensitive region highly de-
pendent on a timber-based economy.

MBP Description and Regional
History

Established in perpetuity by a conserva-
tion easement recorded on Dec. 12, 2006,
the MBP covers 15,922 acres of Calhoun
County in southcentral Arkansas (Figure 1).
Logistically supported by several federal
agencies, MBP represents a partnership be-
tween a real estate investment trust (Potlatch

Corporation), the State of Arkansas (primar-
ily through the Arkansas Natural Heritage
Commission [ANHC], the Arkansas Game
and Fish Commission [AGFC], the Arkan-
sas Forestry Commission [AFC]), and a
nongovernment organization, The Nature
Conservancy (TNC), each with a unique
role to play (Potlatch Forest Holdings, Inc.
2006).

This portion of the Upper West Gulf
Coastal Plain1 is dominated by terraces of
the Ouachita River, which flows just south
of the MBP. These terraces are ecologically
classified as pine-dominated “flatwoods”
(Figure 2). Flatwood communities are
found across the southeastern United States
and typically consist of low, level, poorly
drained soils dominated by species tolerant
of seasonal flooding and drought—a unique
combination of landform, hydrology, dis-
turbance history, and forest composition
(Sutter and Kral 1994, Klimas et al. 2005).
In southern Arkansas, the natural forest
cover of the flatwoods was primarily loblolly
and shortleaf pine, with numerous oaks
(e.g., water oak [Quercus nigra], willow oak
[Quercus phellos], Delta post oak [Quercus
similis], southern red oak [Quercus falcata]),
sweetgum (Liquidambar styraciflua), and
other upland hardwood species (Klimas et
al. 2005). The pine flatwoods are also dis-
sected by small streams containing bald cy-
press (Taxodium distichum) and associated
bottomland hardwood species (Figure 3).
Local topoedaphic and hydrologic condi-
tions interspersed among the terraces pro-
vide additional complexity, with bayheads,
seeps, vernal pools, alkaline barrens (saline
glades), and nebkhas (“pimple” mounds)
supporting a number of uncommon micro-
sites and rare species (Klimas et al. 2005).

The MBP region was sparsely popu-
lated during late prehistoric times (Jeter and

Management and Policy Implications

The Moro Big Pine Natural Area-Wildlife Management Area (MBP) provides an example of a collaboration
between various interests in a largely privately owned landscape in southern Arkansas. The resistance of
many private landowners, particularly in the southern United States, to regulatory control of property
rights suggests that coordinated efforts between willing partners have better chances of succeeding and,
hence, make for good policy when possible. The successful leveraging of available resources to achieve
large-scale conservation objectives with MBP exemplifies how managers and landowners can jointly reach
these goals. Habitat improvement for high-profile umbrella species, for example, can be the mechanism
that benefits nontarget species and other ecosystem services. In addition to addressing environmental
issues, the MBP provides the State of Arkansas a way to meet goals related to economic development and
recreational access in a region with few other options.
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Early 1999). Euroamerican exploration and
settlement first occurred along the major riv-
ers and more gradually reached the interior.
Settlement was limited before the Civil War,
but accelerated in the latter half of the 19th
century with the expansion of railroads. The
virgin pine, hardwood, and cypress forests of
southern Arkansas were lumbered most
heavily between 1890 and 1930, with logs
hauled by rail to local population centers for
milling (Morbeck 1915, Curry 1960, Dar-
ling and Bragg 2008). Calhoun County ex-
perienced substantial population growth be-
tween 1870 and 1920 as farmers and
lumbermen cleared the land. The disappear-
ance of the virgin timber and failure of many
farms after 1920 led to population decline;
according to the US Census Bureau, the

county’s 2010 population of 5,368 persons
was not quite half of the peak in 1920. The
forests returned, and the timber industry re-
bounded during the latter half of the 1900s,
and now most (�84%) of the county is
considered commercial timberland (Rosson
and Rose 2010). MBP has been part of Pot-
latch’s operational landbase since the 1950s
(SmartWood 2005).

Today, the predominant use of the flat-
woods in the Upper West Gulf Coastal Plain
of Arkansas is the commercial production of
timber (Klimas et al. 2005). At the time of
its establishment (2006), �12,000 acres
of the MBP was classified as being in a
“late seral condition” (primarily mature
pine, pine-hardwood, and hardwood-cy-
press stands of natural origin), and most of

the nearly 3,800 acres of planted loblolly
pine then found in the easement area were of
young or midrotation stages (Potlatch For-
est Holdings, Inc. 2006). Silvicultural prac-
tices in the pine flatwoods have largely
shifted from naturally regenerated pine,
pine-hardwood, and hardwood systems to
more planted loblolly pine. Research has
shown that intensive silviculture on these
flatwood sites can improve the growth and
survival of planted loblolly pine seedlings,
especially when ripping and bedding are
used in conjunction with chemical competi-
tion control and fertilization (Rahman et al.
2006).

The forest management plan that ac-
companied the MBP conservation easement
now dictates the silvicultural practices on
this property (Potlatch Forest Holdings,
Inc. 2006), which remains an active part of
the company’s land management base (Ta-
ble 1). Maturing natural-origin pine stands
will be managed with seed tree or shelter-
wood silvicultural systems designed to keep
them in pine. Potlatch can clearcut and re-
plant the scattered parcels of planted pine
designated in the conservation easement,
but no new planted stands are allowed and
ripping and bedding are not permitted in
existing planted pine. Hardwood- and cy-
press-dominated stands, especially those in
riparian management zones, can also be
managed using natural regeneration. In ad-
dition to providing commercial fiber, timber
harvesting is a critical habitat manipulation
tool. Although prescribed fire is the pre-
ferred understory treatment, mechanical
and chemical competition controls are pos-
sible under certain conditions in the ease-
ment. All of these vegetation management
tools are used to control invasive species, im-
prove bird nesting and foraging habitats,
and reduce hardwood competition in pine
stands.

MBP Collaborative Partnership
and Strategic Planning

For a conservation project such as the
MBP to succeed, the partnership needed to
be collaborative, goal-oriented, and coordi-
nated around a framework based on a com-
mon theme, particularly because this project
encompassed a large area and involved many
different specialized elements. In this case,
Potlatch has a vested interest in maintaining
timber production from this significant por-
tion of its land base (the MBP covers ap-
proximately 4% of the company’s 415,000

Figure 1. Location of Moro Big Pine Natural Area-Wildlife Management Area (MBP) in
Calhoun County, Arkansas.
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acres in Arkansas). In doing so, the company
has had to balance its economic needs while
upholding various corporate, sustainability,
and regulatory requirements (SmartWood
2005). Public agencies charged with re-
source conservation also face challenges in
this part of the Upper West Gulf Coastal
Plain. Functionally intact pine flatwood eco-
systems, once common across the southeast-
ern United States, have become increasingly
scarce as pressures related to land develop-
ment and intensified timber and agricultural
production grow (Sutter and Kral 1994, Kli-
mas et al. 2005). The State of Arkansas, act-
ing primarily through the ANHC, AGFC,
and AFC, seeks to protect declining species
in the pine flatwoods, provide recreational
access, and sustain forestry sector employ-
ment in a region with few other economic
opportunities. TNC shares the conservation
and sustainability goals of the agencies
(TNC 2006a). Federal agencies likewise
sought to protect and enhance this region:
the US Fish and Wildlife Service (USFWS)
had long partnered with Potlatch and the
other state agencies to assist in the recovery
of the RCW, and the US Department of
Agriculture (USDA) Forest Service supports
working forests through various initiatives.

Origins of MBP
As with other large-scale conservation

projects, MBP originated with concern over
the RCW, a federally listed endangered spe-

cies. Once considered common across the
Southeast (Conner et al. 2001), the RCW
became endangered after the widespread loss
of the mature, open pine-dominated forests
they depend on for nesting, roosting, and
foraging, habitat that historically covered
millions of contiguous acres across the
Southeast but has since dwindled to a small
fraction of that area, often in small, spatially
disjunct parcels (Conner et al. 2001,
USFWS 2003). The rapid disappearance of
RCW habitat isolated the remaining popu-
lations, making them more vulnerable to
stochastic events and reduced gene flow, fur-
ther accelerating the species’ decline (Wal-
ters et al. 1988, USFWS 2003). The contin-
ued decline has led to an evolving RCW
recovery strategy over the years, with mixed
results (Costa 1997, Bonnie 1997).

With the passage of the Endangered
Species Act, large corporate landowners such
as Potlatch began tracking RCWs. An initial
assessment in 1976 of Potlatch’s property in
Arkansas found 23 breeding groups scat-
tered across a number of sites expected to
face challenges from hardwood encroach-
ment (Potlatch Forest Holdings, Inc. 2010).
Limited steps to protect known nest sites
were undertaken, but little else was done un-
til 1995, when Potlatch entered into a hab-
itat conservation plan as a part of the com-
pany’s incidental take plan with the USFWS
to protect RCW habitat while continuing

with commercial timber harvesting of the
pine forests that dominated its Arkansas
ownership.2 The USFWS was instituting
Safe Harbors in an attempt to improve
RCW recovery by encouraging private land-
owners to engage in certain practices that
benefited the bird while making manage-
ment activities more predictable and flexible
(Costa 1997). These Safe Harbors were a
good option for forest landowners such as
Potlatch because, unlike some endangered
species, the RCW is not particularly sensi-
tive to many activities including silvicultural
practices that retain large live pines for cavity
trees in open stands (Rudolph and Conner
1996, Hedrick et al. 1998, USFWS 2003).
The portion of Potlatch’s ownership in
southern Calhoun County became the focal
point of this effort.

Between 2003 and 2006, Potlatch and
other organizations (including TNC and
ANHC) formalized a number of easements
in southern Arkansas (Potlatch Forest Hold-
ings, Inc. 2010). As the science of RCW
conservation revealed better management
techniques, Potlatch began negotiating
with the USFWS in 2004 to establish a Con-
servation Area (what is now MBP) to relo-
cate and aggregate demographically isolated
RCW breeding groups in a concentrated
portion of the company’s ownership (Pot-
latch Forest Holdings, Inc. 2010). In addi-
tion to creating a more suitable spatial struc-
ture for RCW habitat and thereby aiding in
population persistence (Walters et al. 2002),
consolidated breeding groups were also lo-
gistically easier to manage. The MBP effort
continued to gain momentum, culminating
with the signing of the largest conservation
easement to date in Arkansas in December
2006 (TNC 2006b).

According to Potlatch’s current pro-
posed habitat conservation plan, 13,122
acres of MBP are dedicated to RCW man-
agement activities. These include timber
harvests specified under the signed conserva-
tion easement, the translocation of RCWs
from other sources to the MBP as they be-
come available, and RCW habitat mainte-
nance (USFWS 2013) (Table 1). In this pro-
posed habitat conservation plan, Potlatch set
a corporate goal to build a demographically
stable RCW population of as many as 35
breeding groups in the MBP (Potlatch For-
est Holdings, Inc. 2010). To date, RCW
populations on MBP are dynamic but have
stabilized at around 12–15 breeding groups
with a slight increase in the total number of
RCWs (Figure 4). Forest structure improve-

Figure 2. An example of a mature, open pine flatwoods community on the MBP, with an
overstory of natural-origin loblolly pine and a grass- and forb-dominated understory.
(Photograph by Don C. Bragg, USDA Forest Service.)
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ment is critical to future RCW population
growth; hence, the MBP silvicultural strat-
egy is designed to enhance existing mature
pine stands with a grass- and forb-domi-
nated understory. To achieve this, a combi-
nation of frequent low-intensity surface
fires, hardwood midstory removals, and
commercial thinnings of pine have been
conducted across the MBP (Figure 5). Since
2006, prescribed fire use at MBP has in-
creased noticeably, whereas the area treated
with herbicides has declined (Table 1).

RCW habitat improvement is only one
of the objectives in the MBP forest manage-

ment plan: other imperiled species must also
be monitored, public access developed, and
threats to the MBP identified. To achieve
these objectives, simple perfunctory partici-
pation would not suffice because none of the
individual entities was capable of imple-
menting such an ambitious effort without
the involvement and commitment of the
others. Most of the partners in the MBP had
good prior working relationships, making
the formalization of this collaboration a rel-
atively smooth process. For example, the
ANHC and TNC have conducted periodic
surveys of the biota in the MBP since its

establishment to develop a list of species of
special concern (Table 2) that will help
guide Potlatch’s management activities (e.g.,
TNC 2009). Data on other imperiled spe-
cies in the MBP will be developed with ad-
ditional surveys. Any necessary adjustments
to the forest management plan arising from
these surveys can then be addressed by a
“Forest Management Team” convened an-
nually to discuss past and future activities.
Composed of Potlatch, TNC, and relevant
state agency staff members, this Forest Man-
agement Team is advised by representatives
from local universities and staff from the
USFWS and the USDA Forest Service (Pot-
latch Forest Holdings, Inc. 2006).

MBP and the Forest Legacy Program
(FLP)

The leveraging of public and private re-
sources to support large-scale conservation
projects is at the core of most successful ef-
forts, but finding $6.7 million to purchase
the development rights for MBP proved to
be no small task. Initially supported by state
and private funds, TNC was the original
grantee on the conservation easement. Spe-
cific language in the agreement allowed
TNC to transfer their newly acquired rights
to the ANHC and AGFC at a later date, a
clause that permitted the State of Arkansas
time to pursue additional funding support.
A partial solution to the funding challenge
was found in two separate grants (in 2007
and 2008) from the USDA Forest Service’s
FLP. Created by the 1990 Farm Bill, the
FLP allows government agencies to protect
environmentally sensitive, privately owned
forestlands by working with willing land-
owners through a variety of mechanisms
(USDA Forest Service 2006). After com-
pleting a process that involves the identifica-
tion and documentation of forest-related
conservation priorities threatened by devel-
opmental pressures (an assessment of need
[AON], approved by the USDA Forest Ser-
vice), states can submit specific projects for
consideration. FLP grant applications for
targeted projects are ranked for funding sup-
port based on a number of clear and objec-
tive criteria focused on the conservation
value of the project, with the size and num-
ber of awards based on program appropria-
tions (USDA Forest Service 2006).

The State of Arkansas completed its
AON in 2004 and has since periodically up-
dated this document as a part of its strategic
forest planning (e.g., AFC 2010a, 2010b).
The AON prioritized “working” forested

Figure 3. From a conservation perspective, riparian zones such as bald cypress-hardwood
riparian forests (A) and relatively small but unique wetland communities interspersed
among the pine flatwoods (B) of the MBP offer additional opportunities. (Photograph A by
Don C. Bragg, USDA Forest Service and photograph B by Brent Baker, Arkansas Natural
Heritage Commission.)
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landscapes across Arkansas that could be ac-
tively and sustainably managed for multiple
values but lack the protections and regula-
tory controls of widespread public lands
(AFC 2010b). High- or very high-priority
Forest Legacy Areas (FLAs) cover approxi-
mately one-quarter of the state and include
the Ouachita and Saline River watersheds
in southern and central Arkansas (AFC
2010a). These watersheds were classified as a
very high-priority FLA due to a combina-
tion of high conservation value pine flat-
woods with critically imperiled species, local
reliance on the timber industry, and a sus-
ceptibility to forest fragmentation and par-
celization due to a relatively low proportion
of public ownership (Anderson 2006, AFC
2010a). The ecological significance of this
FLA has been recognized by other entities,
including an Important Bird Area designa-
tion by the Audubon Society and TNC’s
listing as a key conservation area (TNC
2006a, AFC 2010a, WGCPO Landbird
Working Group 2011). The MBP FLP

awards, totaling $2.7 million, were used to
reimburse a portion of the state’s contribu-
tion and all of the TNC’s contribution used
to acquire the MBP conservation easement
and reflected further validation of this
project.

MBP and Regional Conservation
Efforts

The MBP plays an informal role in the
regional RCW recovery strategy. Currently,
southern Arkansas is not technically in-
cluded in the primary, secondary, or essen-
tial support population designations of the
current RCW recovery plan because most of
the area is privately owned and there are few
public timberlands (USFWS 2003). How-
ever, efforts are underway to build a series of
RCW “stepping stones” across southern
Arkansas between the Upper Ouachita
and Felsenthal NWR complex (USFWS),
Felsenthal-West Preserve (TNC), and the
ANHC’s Longview-Saline, Kingsland Prai-
rie-Hall Creek Barrens, and Warren Prairie

natural areas along the terraces of the
Ouachita and Saline rivers (TNC 2006a,
2009).

The MBP easement is one of several
privately owned parcels intended to help
connect RCW populations, and its success
can help demonstrate the value of integrat-
ing private and public conservation interests
across the predominantly privately owned
Upper West Gulf Coastal Plain. If the ob-
jectives of these stepping-stone corridors are
realized, existing RCW populations will
grow, new populations will establish, and
dispersal between these small populations
should help reduce their likelihood of extir-
pation from stochastic events, thereby
producing enough viable RCW breeding
groups to help meet species recovery objec-
tives (Walters et al. 2002, USFWS 2003,
WGCPO Landbird Working Group 2011,
Trainor et al. 2013). Further, these north-
south trending corridors could facilitate the
rescue effect of local populations of other
declining species (some of which are listed in
Table 2), as well as regional shifts in species
distribution that may be related to factors
such as climate change.

Conservation Opportunities and
Challenges

As originally designed, MBP addressed
a specific set of conservation and economic
goals that had been identified by the part-
ners. However, flexibility was also included
in this agreement to permit the participants
to pursue other opportunities, so long as the
treatments would not be incompatible with
the overall objectives of the conservation
easement. Some of these new opportunities
arose as an inevitable consequence of the
improvement of existing RCW habitat,
whereas others were unknown at the time of
signing. And, of course, any challenges that
threaten the integrity of MBP must be ad-
dressed within the constraints of the ease-
ment.

RCW Habitat Improvement Benefits to
Other Species

The MBP goal for RCW breeding
groups has yet to be reached, and there is no
measure yet available regarding the effective-
ness of the regional RCW recovery effort.
However, success of the MBP project should
not be solely judged by the RCW, because it
is not the only species of concern present.
The RCW serves as an “umbrella” species
for open pine woodlands, meaning that re-
storing its preferred habitat can serve to meet

Figure 4. RCW population trends on MBP, 2005–2013.

Table 1. Acreage of silvicultural treatments conducted on the lands of the MBP between
2003 and 2013, inclusive.

Year Thinning
Prescribed

burns Herbicide
Mechanical

midstory removal

2003 1,177 0 482 40
2004 560 113 748 0
2005 722 2,779 1,194 84
2006 401 1,357 1,503 62
2007 767 3,292 1,237 60
2008 519 3,446 1,013 0
2009 174 3,589 280 0
2010 169 3,505 0 87
2011 1,149 4,094 170 0
2012 784 3,762 353 62
2013 852 4,094 147 0

Note that the MBP Conservation Easement was registered in December 2006, so any treatments before 2007 represent preestab-
lishment practices for the stand.
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the needs of other priority species in this area
(Masters et al. 1998, Conner et al. 2002,
WGCPO Landbird Working Group 2011).
Furthermore, the MBP also contains a num-
ber of unique microsites (e.g., seeps, bay-
heads, minor bottomlands, and vernal
pools) (Figure 3) important to a number of
species of conservation interest (Anderson
2006). The large-scale scale improvement of
pine woodlands across the MBP has bene-
fited these microsites by restoring many of
the environmental conditions required by
nontarget species, including a number of
graminoids and forbs considered rare by the
State of Arkansas (Table 2).

Not all nontarget species that will ben-
efit are currently threatened. For example,
shortleaf pine should profit from the RCW
habitat improvement at MBP. Historically,
shortleaf pine was considerably more com-
mon across the Upper West Gulf Coastal
Plain, particularly on certain landforms
(Mohr 1897, Mattoon 1915, Bragg 2008).
The decline of shortleaf pine has been attrib-
uted to altered disturbance regimes, unfa-
vorable silvicultural practices, and less suc-
cessful regeneration (Bragg 2002, 2008,
Moser et al. 2007, Tauer et al. 2012). Be-
cause of its ability to resprout after topkilling
when young and the greater resistance of
mature stems to fire than that of loblolly
pine or many hardwoods, shortleaf pine
should fare better under the new MBP silvi-
cultural regimes, especially on droughty
sites. Likewise, some unlisted but declining
understory plants, such as the short-leaved
sundew (Drosera brevifolia) (Figure 6) that
prefer wetland habitats in open, frequently
burned piney woods are also expected to
benefit from RCW habitat improvement ac-
tivities. High-quality examples of these in-
creasingly uncommon microsites on the
MBP are expected to become more impor-
tant over time as they are lost to land cover
and use change elsewhere (Anderson 2006,
TNC 2006a, 2009).

Other Ecosystem Service Opportunities
Ecosystem services, loosely defined as

the direct and indirect benefits of the natural
environment and its functions to human
well-being, is a rather all-encompassing con-
cept that includes a range of provisioning
(e.g., wood production and huntable wild-
life), supporting (e.g., species habitat and
nutrient cycling), regulating (e.g., flood con-
trol and water purification), and cultural
(e.g., aesthetics and recreation) contribu-
tions (Braat and de Groot 2012). Although

Figure 5. Treatments on the MBP to improve RCW habitat demonstrating hardwood remov-
als (A), overstory pine thinning (B), postfire stand (C), and desired RCW conditions (D) in
open, mature flatwoods surrounding a cavity tree cluster. (Photographs by Don C. Bragg,
USDA Forest Service.)
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timber yield and endangered species protec-
tion remain the top MBP ecosystem service
priorities, the conservation easement con-
siders other supporting, regulating, and cul-
tural services, many of which are synergistic.
For example, the continuation of Potlatch’s
practice of using best management practices
in riparian zones should help maintain water
quality and aquifer recharge while enhanc-
ing wildlife habitat.

Public recreation opportunities repre-
sent another important provisional ecosys-
tem service of MBP. Before the establish-
ment of the state natural area and wildlife
management area (WMA), the lands that
now constitute the MBP were leased to pri-
vate individuals and hunting clubs and,
hence, were unavailable to the general pub-
lic. In Arkansas, WMAs are private or public

lands specifically managed by the AGFC to
provide open access at little or no direct cost.
Since 2007, the MBP has been operated as a
special permit-only firearms zone for white-
tailed deer (Odocoileus virginianus). Over
the years, hunter use of MBP has grown
steadily: AGFC records show that registered
deer harvested in this WMA have risen from
37 animals in 2007 to �170 deer annually
during the last 3 years (2010–2012). MBP is
also open for a permitted wild turkey
(Meleagris gallopavo) hunt and offers general
access for other types of hunting, fishing,
bird watching, and recreational activities.

The emergence of compliance-based
carbon offset markets in California, Canada,
Europe, and other parts of the world has in-
creased interest in the sequestration of car-
bon dioxide in North American forests, even

though the long-term contracts associated
with these markets can deter private land-
owners who desire silvicultural flexibility
(Galik et al. 2013). Under the right circum-
stances, landowners who are willing to forgo
business-as-usual management practices and
permit additional long-term carbon gain can
look to that increase as a revenue opportu-
nity.3 On May 2, 2013, Potlatch and Finite
Carbon issued a joint press release announc-
ing the registration of the Moro Big Pine
Conservation Easement Improved Forest
Management Early Action Offset Project.
This project has been billed as the “…na-
tion’s first improved forest management
(IFM) project completed for a publicly-
traded real estate investment trust” in the
California offset market (Finite Carbon
Corporation 2013). Under the terms of this
project, �220,000 compliance-eligible car-
bon offsets were issued for the MBP and will
be offered for auction. The sale of these cred-
its requires a long-term commitment to the
forest management and land use practices
identified in the conservation easement and
offered Potlatch another revenue stream to
supplement income generated from the sale
of timber from the MBP. The conservation
efforts at MBP predated the development of
this carbon market opportunity, so the sale
of offsets did not influence the decisions by
any of the parties to participate in this ease-
ment. However, for other projects that may
lack the financial support of MBP, the abil-
ity to receive additional payments could act
as a mechanism to support large-scale resto-
ration focused on endangered species such as
the RCW (sensu Alavalapati et al. 2002),
because it should increase the willingness of
many private landowners to enter into an
agreement that otherwise requires forfeiting
current and future development rights (e.g.,
Ruddell et al. 2007).

Threats to the Ecological Integrity of
MBP

Like any other forested lands in the
southeastern United States, the MBP faces a
number of threats ranging from invasive spe-
cies to climate change. Under worst-case sce-
narios, these jeopardize the MBP’s ability to
support the RCW and thus its primary rea-
son for existence. Such scenarios are unlikely
because of the continuous monitoring by
Potlatch and state agencies, which are ac-
tively engaged in mitigating any threats that
arise. For example, Chinese tallow trees
(Triadica sebifera) have recently been de-
tected in parts of the MBP, including one

Figure 6. The short-leaved sundew (Drosera brevifolia), an unusual if not rare understory
plant found in open pine flatwood sites, is one of a number of desirable native species that
should benefit from habitat improvement efforts intended to support RCWs. (Photograph by
Brent Baker, Arkansas Natural Heritage Commission.)

Table 2. Species of special concern found on the MBP.

Common name Scientific name
Global
rank1

State
rank1

Vertebrates
Louisiana milk snake Lampropeltis triangulum amaura G5T4 S3
Red-cockaded woodpecker Picoides borealis G3 S2
Louisiana slimy salamander Plethodon kisatchie G3G4 S2

Vascular plants
Pinewoods-lily Alophia drummondii G4 S2
Kral’s silkyscale Anthenantia texana G3G4 S3
Wrinkled joint-tail Coelorachis rugosa G5 S2
Tall swamp rosette grass Dichanthelium scabriusculum G4 S1S2
Large-head pipewort Eriocaulon decangulare G5 S1S2
Bush’s umbrella sedge Fuirena bushii G5 S3
Short-leaf skeleton grass Gymnopogon brevifolius G5 S2
Early paspalum Paspalum praecox G4 S1S2
Slender rose-gentian Sabatia campanulata G5 S1
Red-berried greenbrier Smilax walteri G5 S2S3
Yellow-eyed-grass Xyris ambigua G5 S2S

1Rankings according to the NatureServe classification (NatureServe 2013) range from 1 (critically imperiled) to 5 (secure) for either
global-level (G; T for a subspecies) or state-level (S) assessment.
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location where they were found scattered
across 93 acres. This particular infestation
was treated with herbicides in 2012 and
burned in early 2013, and land managers
will continue to monitor for reoccurrence.
Efforts have also been made to reduce the
impact of other exotic species on MBP, in-
cluding feral hogs (Sus scrofa), but their per-
manent eradication seems highly unlikely.
Not all harmful species are invasive exotics;
outbreaks of native forest pests such as the
southern pine (Dendroctonus frontalis), black
turpentine (Dendroctonus terebrans), or var-
ious species of engraver (Ips spp.) beetles
could threaten the recovery of the MBP
RCW population if they kill the mature
pines required for nest cavities faster than
they can be replaced (Potlatch Forest Hold-
ings, Inc. 2010).

Land-use and land-cover changes could
be the biggest threat to the long-term integ-
rity of the MBP. The conversion of natural-
origin stands to short-rotation loblolly pine
plantations represents the greatest threat to
ecosystem integrity across the Upper West
Gulf Coastal Plain (Anderson 2006, TNC
2006a). Forest type conversion has been spe-
cifically addressed in the conservation ease-
ment. However, this agreement only regu-
lates Potlatch’s management practices on the
MBP itself (not its other holdings), and tim-
ber harvesting on other nearby ownerships
could have an impact on MBP. Extensive
residential and commercial developments
are unlikely in this remote, sparsely popu-
lated region, and there is little agricultural
interest in the flatwoods. A major highway
does pass through the middle of the MBP,
and a proposed expansion project could af-
fect a number of active nest clusters. As long
as the widened highway does not prove to be
a barrier to species movement, this is not
expected to be a major threat to the overall
integrity of the MBP, given existing regula-
tory safeguards. One potential forest threat
that could materialize is the development of
subsurface resources both on and off of the
MBP. The conservation easement specifi-
cally transferred the mineral rights from Pot-
latch to the State of Arkansas when they
were held by the company. However, it is
possible that mineral rights on some of the
lands under the easement are controlled by
other parties not covered by the agreement
and hence not legally bound to its terms.
The development of mineral or energy re-
sources outside of the MBP boundaries
could have an impact on this conservation
effort, particularly if the air or water is pol-

luted by activities such as sand and gravel
mining or fossil fuel extraction, or sensitive
wildlife species are harmed by nearby indus-
trial processes and infrastructure develop-
ment.

To mitigate these threats, managers at
MBP have a number of options. The State of
Arkansas and federal government have the
legal authority to restrict or prohibit under-
takings that threaten endangered species. To
minimize the risk posed by natural distur-
bances, Potlatch has built-in redundancy to
RCW nest clusters, which tends to be the
primary limitation to the species. Additional
unused cavities permit a rapid response in
case of the degradation or loss of occupied
cavities elsewhere on MBP. Furthermore,
monitoring efforts on the MBP and the na-
ture of the arrangement between the MBP
partners allow for prompt action in response
to rapidly changing conditions. For in-
stance, the ability to aggressively treat a for-
est threat such as the invasive Chinese tallow
tree before it becomes widespread should
help to preserve the ecological integrity of
MBP. This action is critical because left un-
checked, Chinese tallow tree may become
dominant across the abundant wetlands of
MBP to the detriment of many organisms
ranging from common bird species (e.g.,
Gifford and Armacost 2012) to sensitive
aquatic species such as anurans (frogs and
toads) (e.g., Cotten et al. 2012).

Conclusions
Rapid population growth and its asso-

ciated developmental pressures and frag-
mentation, coupled with large-scale forest
type conversions and a changing climate are
expected to continue to strain the ecological
integrity of the Southeast (Wear and Greis
2013). To remain viable, partnerships be-
tween private and public entities must con-
tinue to ensure that regional conservation
priorities are secured. Fortunately, conserva-
tion opportunities have increased in recent
years as the nature of property ownership
continues to evolve: much has been written
about the willingness of many private land-
owners to participate in voluntary partner-
ships, easements, land management trusts,
and other mechanisms for implementing
large-scale forest conservation projects (e.g.,
Williams and Ellefson 1997, Alavalapati et
al. 2002, Pejchar and Press 2006, Stein
2011, Labich et al. 2013).

The ability to meet both conservation
and timber production objectives on pri-
vately owned land exemplifies how arrange-

ments such as the MBP permit the perma-
nent establishment of working forests that
contribute to the quality of life in this rural,
resource-dependent region. Such an ar-
rangement would not be possible in south-
ern Arkansas (or elsewhere) without the
joint participation of government, corpo-
rate, and conservation interests and a care-
fully crafted balance between private prop-
erty rights, public good, and environmental
integrity. Although just a case study, MBP
represents an example of the collaborative
opportunities available to resource managers
in intensively managed forested landscapes.
Seven years into this project, MBP has wit-
nessed steady progress in the improvement
of RCW habitat, increased numbers of
RCWs, and better public recreational op-
portunities. Wood continues to flow from
harvests on MBP, carbon is still sequestered
in trees, and a wide range of other ecosystem
services remain. Monitoring efforts will
show whether the priority conservation
goals are met, but we expect the MBP col-
laboration to continue to build on its suc-
cessful track record.

Endnotes
1. For this article, the Upper West Gulf Coastal

Plain will be defined as that portion of the
Gulf Coastal Plain west of the Mississippi
River and north of the natural distribution of
longleaf pine (Pinus palustris); this includes
most of southern Arkansas, northern Louisi-
ana, southeastern Oklahoma, and northeast-
ern Texas.

2. The current proposed version of the habitat
conservation plan covers Potlatch’s approach
to managing their entire Arkansas landhold-
ings; this article will focus on the elements
specific to MBP. The most recently approved
habitat conservation plan requires Potlatch to
manage for only 15 breeding groups, a num-
ber that was set using updated research on
RCW conservation for this location.

3. Obviously, this is an oversimplification of the
process, which requires the proper inventory
and documentation plus certification and a
willingness to commit to a long-term legally
binding contract regarding the carbon.
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