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SECTION A. COMPREHENSIVE CONSERVATION PLAN

|. Background

INTRODUCTION

The U.S. Fish and Wildlife Service (Service) developed this Comprehensive Conservation Plan (CCP)
to provide a foundation for the management and use of refuges in the Theodore Roosevelt National
Wildlife Refuge (NWR) Complex (Complex) over the next 15 years. The Complex is comprised of
seven refuges: Holt Collier (2004), Hillside (1975), Mathews Brake (1980), Morgan Brake (1977),
Panther Swamp (1978), Theodore Roosevelt (2004), and Yazoo National Wildlife Refuge (1936).

Prior to January 2004, the Complex was known as the Central Mississippi National Wildlife Refuge
Complex. When the January 23, 2004, Theodore Roosevelt National Wildlife Refuge Act (Section
145 of PL 108-199 - the Consolidated Appropriations Act of 2004) was signed into law by President
Bush, the Complex name was changed to the Theodore Roosevelt National Wildlife Refuge Complex.
The Act also designated the geographically separate Bogue Phalia Unit of Yazoo NWR as the new
Holt Collier NWR and directed the Secretary of the Interior to establish the 6,600-acre Theodore
Roosevelt National Wildlife Refuge. The two new refuges were assembled from Farm Service
Agency (formerly known as Farmers Home Administration) lands already in Service possession.
Management and uses of the two new refuges (Theodore Roosevelt and Holt Collier NWRs) will be
addressed in a future CCP.

This CCP was developed in compliance with the National Wildlife Refuge System Improvement Act of
1997 (1997 Refuge Act), and Part 602 of the Fish and Wildlife Service Manual. The actions
described within this plan also meet the requirements of the National Environmental Policy Act of
1969. Compliance with this Act was achieved by soliciting input from the public in the preparation of
this plan, and through the preparation of an Environmental Assessment, which was Section B of the
Draft Comprehensive Conservation Plan for the Theodore Roosevelt National Wildlife Refuge
Complex. When fully implemented, this plan will help to achieve the vision and goals and fulfill the
purposes of each refuge within the Complex.

The CCP’s overriding consideration is to carry out the purposes for which each refuge was established.
Fish and wildlife are the first priority in refuge management, and public use (wildlife-dependent recreation) is
allowed and encouraged as long as it is compatible with the refuge’s mission and purposes.

The CCP and EA were prepared by a planning team composed of representatives from various
Service programs, including the National Wildlife Refuge System (Refuges, Realty, and Visitor
Services), Fisheries, Ecological Services, and Migratory Birds. During CCP development the
planning team incorporated the input of the Mississippi Department of Wildlife, Fisheries, and Parks;
other state and federal agencies; non-governmental organizations; local citizens; and other
stakeholders. This public involvement and the planning process itself are described in the Plan
Development section (Chapter IIl).

After reviewing a wide range of public comments and management needs, the Service developed
three alternatives in an attempt to determine how best to meet the goals and objectives of the
Complex. The CCP represents the Service’s proposed alternative and is being put forward after
considering the three alternative plans, as described in the Environmental Assessment. The
proposed alternative is the Service’s recommended course of action for the management of the
refuges, and is embodied in this CCP.




PURPOSE AND NEED FOR PLAN

The purpose of this CCP is to identify the role that the Complex will play in support of the System’s
mission and to provide long-term guidance to the Complex’s management programs and activities.
The CCP is needed to:

e Provide a clear statement of direction for future Complex management;

o Communicate with the public and include public participation in efforts to carry out the
National Wildlife Refuge System’s mission;

¢ Provide neighbors, visitors, and government officials with an understanding of the Service’s
management actions on the Complex;

o Ensure that the Service’s management actions, including land protection and recreational and
educational programs, are consistent with the mandates of the 1997 Refuge Act;

o Ensure that the management of the Complex is coordinated with federal, state, and county
plans; and

e Provide a basis for the development of budget requests for the Complex’s operational,
maintenance, and capital improvement needs.

Many agencies, organizations, institutions, businesses, and private citizens have developed
relationships with the Service to advance the goals of the National Wildlife Refuge System. When
final, this CCP will support the Partners-in-Flight Initiative, the Lower Mississippi Valley Migratory Bird
Wetland Conservation Initiative, the North American Waterfowl Management Plan, the Western
Hemisphere Shorebird Reserve Network, the National Woodcock Management Plan, and the
National Wetlands Priority Conservation Plan.

FISH AND WILDLIFE SERVICE

“The mission of the U.S. Fish and Wildlife Service, working with others, is to conserve, protect, and
enhance fish and wildlife and their habitats for the continuing benefit of the American people.”

The Service manages the 96-million-acre National Wildlife Refuge System, comprised of more than
544 national wildlife refuges, thousands of small wetlands, and other special management areas.
The Service also operates 66 national fish hatcheries and 78 ecological services field stations. The
agency enforces federal wildlife laws, administers the Endangered Species Act, manages migratory
bird populations, restores nationally significant fisheries, conserves and restores wildlife habitat such
as wetlands, and helps foreign governments with their conservation efforts. The Service also
oversees the Federal Aid Program and its distribution of hundreds of millions of dollars in excise
taxes on fishing and hunting equipment to state fish and wildlife agencies.




NATIONAL WILDLIFE REFUGE SYSTEM

The National Wildlife Refuge System is the largest network of lands in the world specifically managed
for wildlife. The mission of the Refuge System, as defined by the National Wildlife Refuge System
Improvement Act of 1997, is:

“... to administer a national network of lands and waters for the conservation, management, and
where appropriate, restoration of the fish, wildlife and plant resources and their habitats within the
United States for the benefit of present and future generations of Americans”.

The 1997 Refuge Act established, for the first time, a clear mission of wildlife conservation for the
Refuge System. The Act states that each refuge shall be managed to:

o Fulfill the individual purposes of each refuge;
o Fulfill the mission of the Refuge System;
o Consider the needs of fish and wildlife first;

o Fulfill the requirement of developing a comprehensive conservation plan for each unit of the
Refuge System, and fully involve the public in the preparation of these plans;

e Maintain the biological integrity, diversity, and environmental health of the Refuge System;

e Recognize that wildlife-dependent recreation activities, including hunting, fishing, wildlife
observation, wildlife photography, and environmental education and interpretation, are
legitimate and priority public uses; and

¢ Retain the authority of refuge managers to determine compatible public uses.

Following passage of the 1997 Refuge Act, the Service immediately began work to carry out the new
legislation, including the preparation of comprehensive conservation plans for all refuges. Consistent
with the 1997 Refuge Act, all refuge CCPs are being prepared in coordination with stakeholders,
including federal and state agencies, the public, non-governmental conservation organizations, and
others. Each refuge is required to complete its own CCP within the 15-year schedule.

Many refuges were established to protect waterfowl-hunting opportunities, but as public

interests have expanded beyond consuming wildlife to emphasize watching and photographing
wildlife, the role of refuges has also evolved. Economists have reported that national wildlife refuge
visitors contribute more than $400 million annually to local economies (Caudill and Henderson,
Banking on Nature 2002). In a study completed in 2002 on 15 refuges in 14 states around the nation,
it was shown that people visited refuges more than 35.5 million times for recreation and
environmental education. Their spending generated $809.2 million of sales in regional economies. As
this spending flowed through the economy, nearly 19,000 people were employed and $315.2 million
in employment income was generated.

In seven years, refuge visitation has grown 36 percent. At the same time, the number of jobs
generated in surrounding communities grew to 120 per refuge, up from 87 jobs in 1995, pouring more
than $2.2 million into local economies. Communities near refuges also benefit economically.
Expenditures on food, lodging, and transportation grew to $6.8 million per refuge, up 31 percent from




$5.2 million in 1995. For each federal dollar spent on the Refuge System, surrounding communities
benefited with $4.43 in recreation expenditures and $1.42 in job-related income (Caudill and
Henderson, Banking on Nature 2002).

Volunteerism continues to be a major contributor to the successes of the Refuge System. In 2002,
volunteers contributed more than 1.5 million hours of work on refuges nationwide, a service valued at
more than $22 million.

The wildlife and habitat vision for the Refuge System emphasizes the following principles:
¢ Wildlife comes first;
o Ecosystems, biodiversity, and wilderness are vital concepts in refuge management;
o Refuges must be “healthy”;
o Growth of refuges must be strategic; and

e The National Wildlife Refuge System serves as a model for habitat management with broad
participation from others.

RELATIONSHIP TO THE MISSISSIPPI DEPARTMENT OF WILDLIFE, FISHERIES, AND PARKS

A provision of the 1997 Refuge Act and subsequent agency policy is that the Service shall ensure
timely and effective cooperation and collaboration with other federal agencies and state fish and
wildlife agencies during the course of acquiring and managing refuges. This cooperation is essential
in providing the foundation for the protection and sustainability of fish and wildlife throughout the
United States.

The Mississippi Department of Wildlife, Fisheries, and Parks (MDWFP) is a state-partnering agency
with the Service, charged with enforcement responsibilities for migratory birds and endangered
species, as well as with managing the state’s natural resources. The State of Mississippi owns or
manages 828,408 acres for wildlife, recreation, and fisheries, including 42 wildlife management areas
(WMASs), 29 state parks encompassing 823,297 acres, and 21 lakes totaling 5,111 acres.

The MDWFP coordinates the state’s wildlife conservation program and provides public recreation
opportunities, including an extensive hunting and fishing program, on several WMAs and parks
located near the Complex. The MDWFP’s participation and contribution throughout this
comprehensive conservation planning process has been invaluable. This agency continues to work
with the Service to provide ongoing opportunities for open dialogue with the public on fish and wildlife
issues in Mississippi. Not only has the MDWFP participated in biological reviews, public meetings,
and field reviews during this process, but also the MDWFP is an active partner in annual hunt
coordination planning and in various wildlife and habitat surveys. A key part of the comprehensive
conservation planning process is the integration of common mission objectives between the Service
and the MDWFP, where appropriate.




ASSISTANCE TO PRIVATE LANDOWNERS

Service policies for involvement with private landowners to develop and implement habitat
improvement projects were generated by the 1997 Refuge Act and the Partners for Fish and Wildlife
(PFW) Program. Additional authorities reside within the 1997 Refuge Act and the Fish and Wildlife
Coordination Act. Section 5, Item (4) (E) of the 1997 Refuge Act specifically states that the Service
shall “ensure effective coordination, interaction, and cooperation with owners of land adjoining
refuges and the fish and wildlife agency of the States in which the units of the System are located”.
The PFW Program Policy states that in ranking and selecting private lands projects for funding and
technical assistance, the highest priority shall be placed on those projects that would provide
important and direct benefits to the goals and objectives of any nearby units of the National Wildlife
Refuge System, or to those projects that would improve habitat for species the Service considers to
be at risk or of special concern.

Most of the land surrounding refuges in the Complex is privately owned. These privately owned
lands could play an important role in the restoration and reestablishment of native habitats needed to
support a diverse fish and wildlife resource historically known for this geographic area. Existing or
potential habitat on private lands is important for achieving the goals and objectives of national and
regional plans such as the North American Waterfowl Management Plan, Partners-in-Flight,
Mississippi River Alluvial Valley Bird Conservation Plan, and Strategic Fisheries Plan.

The Service offers private landowners several programs that provide technical assistance and
funding for priority habitat projects on private or tribal lands. The Service’s primary project delivery
mechanism for habitat projects on private lands currently resides within the PFW Program. Additional
funding and technical assistance for private landowners are also available through several other
Service funded programs, including the Mississippi Partners Program, Challenge Cost-Share
Program, the Mississippi Partners for Wildlife Program, Migratory Birds Program, and several grant
programs associated with threatened and endangered species.

Under the PFW Program, landowners may receive up to $25,000 for on-the-ground project
implementation. Exceptions to the $25,000 limit per private landowner may be requested in unique or
special circumstances. PFW projects typically receive a minimum 50 percent in-kind cost share and
require a minimum 10-year commitment from the landowner. Typically, landowner agreements are
for more than 20 years. Since the PFW Program was initiated in 1988, approximately 87,000 acres of
bottomland hardwood forest wetlands have been planted, and over 20,000 acres of other habitat
projects have been completed within the Lower Mississippi River Alluvial Valley (LMRAV). Over the
past several years, the PFW Program has provided $300,000 to $400,000 in project funds each year
for projects within the entire LMRAV.

The Mississippi Partners Program is funded separately from the PFW Program, receiving funding
primarily through the Service’s Refuge Challenge Cost-Share Program and Migratory Birds
Programs. The Challenge Cost-Share Program also requires at least a 50 percent cost share
from other partners. In Mississippi, this partnership involves private landowners, Ducks Unlimited,
Delta Wildlife, the Mississippi Fish and Wildlife Foundation, and the MDWFP. A total of $40,000
in Service funds is made available each fiscal year through this partnership agreement with
additional partner contributions reaching $200,000. These funds are used to provide water-
control structures to private landowners to flood harvested cropland during the fall/winter
(approximately November 15-February 28). This partnership provides significant benefits for
wintering waterfowl, other migratory birds, and water quality.




The Farm Bill Conservation Programs, available through the U.S. Department of Agriculture (USDA)
under the 2002 Farm Bill, provide significant opportunities for the development and implementation of
habitat improvement projects on private lands. These programs include the Wetland Reserve
Program (WRP), the Conservation Reserve Program (CRP), the Wildlife Habitat Incentives Program
(WHIP), and the Environmental Quality Incentives Program (EQIP). Millions of dollars are available
to eligible private landowners for habitat conservation under these programs. For example, under the
WRP administered by the Natural Resources Conservation Service (NRCS), over 100,000 acres of
permanent and 30-year easements, directed to restore natural wetlands and native vegetation, have
been implemented in Mississippi since 1990. The newly enacted Farm Bill (2002) provides
authorization for over 1,000,000 additional acres at a rate of approximately 250,000 acres per year.
Much of the enrolled acres for the WRP (over 45 percent) have previously come from the LMRAV.
Service private lands partnerships compliment USDA conservation programs by providing
supplemental funding and scientific biological technical assistance that help to support Service
objectives and produce benefits for Federal trust species. All the conservation programs of the USDA
Farm Bill have specific eligibility and other important project selection criteria. This information is
readily available through the Internet or from USDA, and Service biologists assigned to work with
private landowners are very knowledgeable of these programs.

LOWER MISSISSIPPI RIVER ALLUVIAL VALLEY ECOSYSTEM
OVERVIEW

Refuges in the Theodore Roosevelt National Wildlife Complex are located within a physiographic
region known as the Lower Mississippi River Alluvial Valley (LMRAV) (Figure 1). Historically the
LMRAYV was a 25-million-acre complex of forested wetlands that extended along both sides of the
Mississippi River from lllinois to Louisiana. The extent and duration of seasonal flooding from the
Mississippi River fluctuated annually, recharging the LMRAV’s aquatic systems and creating a
diversity of dynamic habitats that supported a vast array of fish and wildlife resources.

THREATS AND PROBLEMS
Forest Loss and Fragmentation

The LMRAV has changed markedly over the last 100 years as civilization spread throughout the
area. Since European settlement, it has been estimated that 20 million acres of bottomland forested
wetlands have been lost (USFWS 1999) (Figure 2). The greatest changes to the landscape have
been land clearing for agriculture and flood control projects. Although these habitat alterations have
allowed people to settle and earn a living in the area, they have had a negative effect on biological
diversity and integrity and the environmental health of the LMRAV. Immense areas of bottomland
hardwoods have been reduced to forest fragments, ranging in size from very small tracts of limited
functional value to a few large areas that have retained many of the original functions and values of
bottomland hardwood forest. Species endemic to the LMRAYV that have become either extinct,
endangered, or threatened include the red wolf, Florida panther, Louisiana black bear, Bachman’s
warbler, Carolina parakeet, ivory-billed woodpecker, and Bachman’s sparrow.

Breeding bird surveys show continuing declines in species and populations. The avian species most
adversely affected by fragmentation are species that depend on large contiguous blocks of hardwood
forest, forest interiors, or good water quality, and species that have special habitat requirements such
as mature forests or a particular food source.




More than 70 species of breeding neotropical migratory birds are found in the region. Some of these
species, including Swainson’s warbler, prothonotary warbler, swallow-tailed kite, wood thrush, and cerulean
warbler, have declined significantly and need large forested blocks to recover and to sustain their existence.

The fragmentation of bottomland hardwoods has produced forested islands of habitat in a sea of
agricultural lands. Intensive agriculture has removed most of the forested corridors along sloughs
that formerly connected forest patches. The loss of connectivity between the remaining forested
tracts hinders the movement of wildlife between tracts, reduces the functional values of many
remaining smaller forest tracts, and results in a loss of gene flow. For some wide-ranging species,
restoring connections between habitats and reestablishing travel corridors is particularly important.

Alterations to Hydrology

In addition to the loss of the maijority of bottomland forested wetlands, there have been significant
alterations in the region’s hydrology due to urban development, river channel modification, flood
control levees, reservoirs, and deforestation. There has also been degradation to aquatic systems
from excessive sedimentation and contaminants.

The natural hydrology of a region directly impacts the connectedness of forested wetlands and is
indirectly responsible for the complexity and diversity of habitats through its effects on topography
and soils. Natural resource managers recognize the importance of dynamic hydrology to forested
wetlands and waterfowl-habitat relationships (Fredrickson and Heitmeyer 1988).

In the LMRAYV large-scale, man-made hydrological alterations (involving channelizations, flood
control, and navigation projects) have produced widespread changes in the spatial and temporal
patterns of flooding. The alterations have reduced both the extent and duration of the annual
seasonal flooding, significantly affecting the forested wetlands and their associated wetland-
dependent species. Since wetland ecosystems depend on a dynamic interface of hydrologic regimes
to maintain water, vegetation, and animal complexes and processes, the LMRAV’s historic functions
and values cannot be restored in their entirety (Mitsch and Gosselink 1993).

Siltation of Aquatic Ecosystems

Land clearing and hydrologic alterations have led to an accelerated accumulation of sediments and
contaminants in all aquatic ecosystems in the LMRAYV, including wetlands, lakes, rivers, sloughs, and
bayous. Many aquatic areas have filled up with sediments, reducing both depth and surface area.
Concurrently, non-point source runoff of silt, excess nutrients, and chemicals threaten the area’s
remaining aquatic resources.

Hydrologic alterations have also ceased the natural processes that historically created oxbow lakes,
sloughs, and river meander scars.




Figure 1. Lower Mississippi River Alluvial Valley (2004TRNWRmd)
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Figure 2. Forest cover changes in the Lower Mississippi River Alluvial Valley
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Proliferation of Invasive Aquatic Plants and Animals

The degradation of the LMRAV’s aquatic ecosystems is compounded by growing threats from invasive
aquatic vegetation. Static water levels caused by the lack of annual flooding and reduced water depths
resulting from excessive sedimentation have created conditions favorable for the establishment and
proliferation of several species of invasive aquatic plants, such as alligator weed (Alternanthera
philoxeroides) and coontail (Ceratophyllum demersum). The introduction of exotic (non-native)
vegetation, such as soda apple (Solanum viarum), Old World climbing fern (Lygodium microphyllum), and
others, which are capable of out-competing native species and of aggressive growth, is further
threatening the health and viability of aquatic systems. The overgrowth of invasive aquatic species
reduces open water areas, adversely affects fish and other aquatic species, and can prevent boat access
and other recreational use. Non-native wildlife and fish have also been successfully introduced or
released in this temperate climate, often out-competing native wildlife for limited resources.

CONSERVATION PRIORITIES

Declines in the LMRAV’s bottomland hardwood forests and their associated fish and wildlife resources have
prompted the Service to designate the bottomland forest system as an ecosystem of special concern. A
collaborative effort involving private, state, and federal conservation partners is underway to restore some
forested wetlands in the LMRAV by prioritizing areas for reforestation and by managing remaining forested
wetlands to most effectively maintain and restore biological diversity. However, most of the 25+ million acres
of forested wetlands that have been cleared and converted to other uses in the LMRAV will not be reforested.
Some areas have been identified for intensive management for non-forest-dependent species, such as
waterfowl and shorebirds. Through coordinating cooperative efforts, apportioning resources, and focusing of
available programs, the LMRAV’s biological diversity can be improved.

Several coordinated efforts have been initiated to set priorities and establish focus areas to overcome
the impacts of hydrologic changes and forest fragmentation. A cooperative private-state-federal
partnership known as the North American Waterfowl Management Plan, Lower Mississippi Valley
Joint Venture (LMVJV), was established in 1986 to help provide sufficient wintering waterfow! habitat
throughout the LMRAYV. Partners operating in the LMVJV have helped to establish step-down
management objectives (expressed in duck-use-days and number of acres of flooded habitat) for
public and private lands throughout the LMRAV.

The initial LMVJV effort for waterfowl was expanded to include population objectives for shorebirds
and neotropical forest-nesting birds. The LMVJV is working with the U.S. Shorebird Conservation
Working Group to establish step-down objectives for shorebird foraging habitat for the fall migration
period throughout the LMRAV.

Another cooperative private-state-federal partnership involving the North American Waterfowl
Management Plan, Partners-in-Flight, and the LMVJV has identified a number of Migratory Bird
Conservation Zones (MBCZs) (Figure 3). Refuges in the Complex are identified in these zones as core
areas. The purpose of identifying these zones is to focus a number of private, state, and federal
restoration programs into specific areas in an effort to provide maximum program benefits for neotropical
forest interior-nesting birds. The goal is to provide larger islands or blocks of forested habitat in an
otherwise highly fragmented landscape. The targeted block sizes range from 10,000 to 100,000 acres.
Such areas are large enough to support viable populations of various suites of neotropical songbirds and
other species (such as the Louisiana black bear) that require large forested blocks.
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Most MBCZs encompass an existing or proposed wildlife management area or national wildlife
refuge. Public lands serve as anchors of biodiversity that are enhanced and supported by the
expansion of forested blocks, either through public or private management.

One of the principal challenges to the restoration efforts underway in the LMRAV, and one that affects
refuges in particular, is the need to meet long-term management objectives that address comprehensive
ecosystem needs, including those of wintering waterfowl, neotropical birds, shorebirds, wading birds,
bears, and other wide-ranging species. Management for one species or species group can conflict with
management objectives for another species or species group. The tendency is to pursue short-term
priorities that frequently change as scientific knowledge expands and interests in special resources shift.
Caution must be exercised to prevent the initiation of restoration actions that are difficult to reverse and
fail to meet the long-term, comprehensive management needs of the ecosystem or of a specific area
within the ecosystem. For example, a goal to reforest all of Yazoo NWR in an effort to reduce
fragmentation and create a 10,000 acre forest block to meet an objective for forest interior-nesting birds
would overlook the critical habitat needs of waterfowl and shorebirds, which require a mosaic of
seasonally flooded croplands, moist soil areas, and forested wetlands.

The habitat goals of the LMVJV can only be met through the active management of croplands, moist-
soil areas, and forested wetlands on both public and private land (Reinecke and Baxter 1996). Active
management (i.e., vegetation manipulation and hydrology restoration) is required to compensate for
the spatial and temporal habitat changes that have been caused by deforestation and hydrologic
alterations throughout the LMRAV. The Complex uses a system of levees, water control structures,
and wells to provide dependable seasonally flooded croplands and moist-soil areas as part of its
waterfowl and shorebird habitat step-down objectives. If totally reforested, the Complex would not be
able to meet its waterfowl/shorebird habitat step-down objectives. Setting habitat and species
objectives from the perspective of the LMRAV enables managers to plan and provide habitat for a
diversity of species throughout their ranges.

Although reforestation is probably the best solution for restoring the forests that have been converted
to row-crop agriculture, flooding drives the ecological system in the LMRAYV, and the plant and animal
communities throughout the LMRAV are dependent upon the hydrologic cycle. Therefore, to meet
waterfowl and shorebird habitat objectives, land managers must manage water and mimic the flood
cycles that historically characterized the LMRAV.

Complex Recreational Use

The Complex contains large populations of fish and wildlife, including a number of game species.
The primary recreational activities are public hunting, fishing, and wildlife observation. Public use
activities on these refuges are provided in accordance with federal, state, and refuge regulations.

Deer hunting is the most popular public use activity on refuges in the Complex, followed by duck
hunting and then fishing. Hunting programs also offer opportunities to take dove, rabbits, squirrels,
raccoons, other fur bearers, turkey, and feral swine. Large portions of some of the refuges are
accessible by all-terrain vehicles (ATVs) on designated trails. The use of ATVs is allowed only for
hunting and fishing purposes. There are numerous lakes and streams suitable for fishing, and boat
ramps are available on Panther Swamp and Mathews Brake NWRs. On Yazoo NWR pesticide levels
in fish prohibit fishing.
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Wildlife observation is increasing in popularity as infrastructure is developed for viewing opportunities.
Two observation platforms were completed on Yazoo NWR in 2003: the Holt Collier Boardwalk Trail
and Tower and the Alligator Pond Wildlife Viewing Platform. Additional public use recreation activities
are planned, particularly on Yazoo and Morgan Brake NWRs, where access to natural areas is not
restricted by annual seasonal flooding.

Yazoo Backwater Area

Refuges in the Complex are all located within the physiographic region known as the Yazoo
Backwater Area (YBWA). Land-use trends within the YBWA have generally paralleled those of the
LMRAYV as a whole. Early settlements were typically restricted to natural levees associated with the
Mississippi River and its primary meander belts. Because natural levees were the best drained and
least flood-prone, settlers initially inhabited those lands. Forested lands at the highest elevations
were cleared to produce food crops and silage for local consumption, and logging became an
economic mainstay of the time.

As settlement progressed, small-scale, local drainage and flood control projects were initiated.
Simultaneously, federal navigation improvements were constructed on the Mississippi River and on
numerous tributaries. As a result of those early infrastructure improvements, additional forested
acreage was cleared to produce cotton and other commodity crops for export, rather than local
consumption. However, up through the 1920s, agricultural expansion beyond the natural levees and
terraces was limited by the direct effects of flooding, lack of drainage, and relatively poor production
techniques. With the advent of federal flood control and drainage in 1928, coupled with post-
depression expansion of the national economy and increased mechanization, the stage was set for
agricultural encroachment into the more poorly drained, frequently flooded portions of the LMRAV. At
that point in time (the early 1950s), agriculture was generally restricted to the higher, better-drained
soil associations. As a matter of record, the YBWA has historically served as a storage area for flood
waters from the Mississippi River and for runoff from the upper Yazoo Delta.

The 1950s ushered in an era of major agricultural expansion into the poorly drained, frequently
flooded portions of the LMRAV. Fueled by expanding world markets, inflating land prices, and federal
flood control projects, agricultural expansion continued into the 1970s under highly favorable
economic conditions with a 20-year period in which major floods were lacking on the Mississippi
River. From 1947 to 1977, more than 3.5 million acres of forested wetlands were converted to
agriculture in Arkansas, Louisiana, and Mississippi (USFWS 1999). Forested wetlands totaling
317,155 acres within a 6-county area (Sharkey, Issaquena, Humphreys, Yazoo, Washington, and
Warren) were converted to agriculture between 1957 and 1977 (MacDonald et al., 1979). By the late
1970s, however, that era of agricultural expansion had run its course in the YBWA.

The late 1970s and the decade of the 1980s were a period of stable land use, but turbulent economic
conditions within the agricultural community in the YBWA (and the LMRAYV as a whole). The 1973
flood, which inundated nearly 15 million acres of the LMRAYV, including about 640,000 acres of the
YBWA, broke the 20-year dry spell, and a period of normal to above-normal rainfall produced
significant flooding within the YBWA in 1974, 1975, 1979, 1982, 1983, and 1989. The implications of
farming high-risk areas came to the forefront at a time when the condition of the agricultural economy
was essentially the reverse of the expansion years. Delinquent loans and foreclosures became
commonplace in the 1980s. The Federal Land Bank, the Farmers Home Administration, insurance
companies, and other private lending institutions became major landowners, holding an inventory
most often represented by cleared wetlands.
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The combination of economic and hydrologic conditions that made marginal yields on high-risk lands
profitable proved to be temporary and transient. Land use and land capability had become
substantially misaligned, and “land that should never have been cleared” became part of the lexicon
of the agricultural community. Thirty years of agricultural expansion left a landscape that failed to
meet the tests of either economic or ecological sustainability.

As the farm crisis in the early 1980s brought an almost immediate end to the long-standing trend of
agricultural expansion into wetlands, the socio-political and socio-economic forces that had driven
that trend also began to change. Passage of the 1985 Food Security Act (or Farm Bill) marked a
public recognition that factors underlying historic land-use trends, which had previously been treated
as almost mutually exclusive should be addressed in the context of their interdependency. Federal
programs and policies to remove marginal agricultural lands from production, reduce damage-
susceptible floodplain development and associated flood disaster payments, protect and restore
wetlands, and provide for sustainable ecological and economic development have steadily advanced
since then. These programs were given additional impetus by the 1993 flood (and subsequent post-
flood evaluations) on the upper Mississippi River.

During the 1980s, land use remained relatively constant. However, between 1990 and 1998, the
historic wetland decline in the YBWA was replaced by a new land-use trend. More than 40,700 acres
of cleared agricultural lands were restored to wetland conservation uses, and an additional 16,664
acres of forested lands were protected during that 8-year period (Pers. comm., C. Baxter 2000).
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Il. The Refuge Complex

INTRODUCTION AND HISTORY

Refuges in the LMRAV provide important habitat for resting, feeding, and breeding needs for
waterfowl, other birds, and resident wildlife. Refuges in the Complex were primarily established to
provide and maintain habitat for wintering waterfowl and other migratory birds traveling throughout
the Mississippi Flyway. The Complex is comprised of seven refuges, with a Complex headquarters
located at the Yazoo NWR near Hollandale, Mississippi (Figure 4). This CCP covers five of the seven
refuges: Hillside, Mathews Brake, Morgan Brake, Panther Swamp, and Yazoo NWRs. Refuge
offices are also located at Morgan Brake NWR and Panther Swamp NWRs. The refuge staff located
at the Morgan Brake NWR Office manages Morgan Brake, Hillside, and Mathews Brake NWRs. The
refuge staff located at Panther Swamp NWR manages Panther Swamp NWR and the Hillside NWR
expansion area known as the Carter Tract. In addition, the Complex manages over 12,000 acres of
Farm Service Agency fee title tracts in seven counties (Figure 5).

The Complex includes 18 positions: 16 approved full-time permanent budgeted positions (Table 1)
and two full-time permanent positions that are funded by U.S. Army Corps of Engineers’ funding and
hunt program permit fees. Two “floating” equipment operator positions are shared among all the
refuges in the Complex. Both employees report to Yazoo NWR, travelling to the remaining refuges
as needed to support maintenance, projects, law enforcement, and other needs. Between two and
four temporary seasonal positions provide additional support each year when it is most needed
during the hunting season, and for maintenance, habitat management, and administrative tasks.
Each spring a volunteer is recruited from the Student Conservation Association to work for 17 weeks
to assist with the Yazoo NWR wood duck nest box program and other biological tasks. Each summer
for two months, the Youth Conservation Corps provides 6-9 youths to mow grass, trim trees, paint,
perform facility maintenance, and conduct other tasks on Yazoo, Morgan Brake, and Panther Swamp
NWRs. A new Friends Group, the Theodore Roosevelt Society, was established in June 2004, and
efforts are currently underway to recruit members.

PURPOSE AND ECOSYSTEM CONTEXT

Although the Complex has an overriding purpose of providing for the habitat needs of migratory birds, with
an emphasis on waterfowl, each refuge within the Complex has a unique purpose and establishing
legislation (Table 2). The plan identifies specific goals, objectives, and strategies that are intended to
support these individual refuge purposes. Management for the entire Complex of lands is combined due
to the refuges’ proximity, their similarity of issues and habitats, and the added value of managing refuges
cooperatively as a network of habitats within the Lower Mississippi River Ecosystem.

The North American Waterfowl Management Plan’s Lower Mississippi Valley Joint Venture office,
working through a collaborative effort with private, state, and federal agencies, has established
certain habitat objectives for the LMRAV. These objectives have been stepped down for private and
public lands throughout the LMRAV. The step-down objectives for the Complex are to provide a
minimum of 8,287 acres of managed water, including 4,505 acres of flooded moist-soil plants, 2,760
acres of flooded timber, and 1,022 acres of unharvested crops. Managed water is defined as areas
that can be flooded through management actions taken by refuge staff, such as the pumping of water
and the closing of gates on water control structures. The Complex also has an objective from the
Joint Venture to provide 300 acres of shorebird habitat during the annual fall migration period from
July 15 through October 15.
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Table 1. Acres managed by station and approved Full-time Equivalent (FTEs).

Note: Two FTEs for equipment operators and one position for a tractor operator are shared by all refuges in the
Complex. Two positions (Tractor Operator, GS-6 and Office Clerk, GS-5) are funded by the U.S. Army Corps of
Engineers and hunt program permit fees.

(located at Yazoo
NWR)

Mathews Brake
Morgan Brake
Panther Swamp

boundaries.

12,291 acres in (43)

. Refuge(s)
Refuge Office Managed Acres Managed Complex/Refuge Staff
Complex Hillside 77,090 acres of refuge Project Leader (GS-14)
Headquarters Holt Collier lands inside acquisition | Deputy Project Leader (GS-

13)
Forester (GS-12)
Park Ranger (LE) (GS-9)

Theodore Farm Service Agency Private Lands Biologist (GS-
Roosevelt Fee Title 11) Wildlife Biologist (GS-11)
Yazoo 998 acres in (12) Farm | Administrative Officer (GS-9)
Service Agency Tractor Operator (WG-6)*
easement (Shared)
80 acres in (1) MDOT Office Clerk (GS-5)**
Transfer (included in
Carter Tract)
80 acres in (1) Fee Title
(Theunissen) Darlove
Tract
Total 90,459 acres
Yazoo NWR Yazoo 13,022 acres Automotive Worker (WG-8)

Equipment Operator (WG-9)
(Shared)

Morgan Brake
NWR

Hillside, Mathews
Brake, and
Morgan Brake

25,371 acres

Refuge Manager (GS-11)
Biological Technician (GS-7)
Park Ranger
(Interpretive)(GS-7)
Equipment Operator (WG-
8)++ (Shared)

Panther Swamp
NWR

Panther Swamp

38,697 acres

Refuge Manager (GS-11)
Park Ranger (Interpretive)
(GS-7) Equipment Operator
(WG-10)

TOTAL Complex Staff

18

*Funded by Corps of Engineers funds
**Funded by Hunt Permit Fees
++FTE for a WG-8 Equipment Operator position is currently stationed at Yazoo NWR.
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Table 2. Refuge establishment date, legislation, and defined purpose (excluding Holt Collier
and Theodore Roosevelt NWRs).

Year Establishing
Refuge | Ectablished Legislation FENER PUEREs
Yazoo 1936 Migratory Bird “...for use as an inviolate sanctuary, or for
Conservation Act any other management purposes, for
(1929), Migratory Bird | migratory birds...”
Treaty Act (1918)
Hillside 1975 Fish and Wildlife “...shall be administered by him (Secretary
Coordination Act of Interior) directly or in accordance with
cooperative agreements...and in
accordance with such rules and regulations
for the conservation, maintenance, and
management of wildlife resources thereof,
and its habitat thereon...”
Panther 1978 Migratory Bird “...for use as an inviolate sanctuary, or for
Swamp Conservation Act any other management purposes, for
(1929), migratory birds...”
Refuge Recreation Act | “...suitable for (1) incidental fish and wildlife-
(1962) oriented recreation development, (2) the
protection of natural resources, (3) the
conservation of endangered species or
threatened species...”
Mathews 1980 Migratory Bird ”...to contribute to perpetuation of the
Brake Conservation Act migratory waterfowl resource in the lower
(1929) Mississippi River Delta..."
Morgan 1977 Migratory Bird ”...to contribute to perpetuation of the
Brake Conservation Act migratory waterfowl resource in the lower
(1929) Mississippi River Delta..."
Fish and Wildlife “...shall be administered by him (Secretary
Coordination Act of Interior) directly or in accordance with
cooperative agreements...and in
accordance with such rules and regulations
for the conservation, maintenance, and
management of wildlife resources thereof,
and its habitat thereon...”
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A core forest area is currently defined as a contiguous block of forest that is 1.6 miles from the forest edge
(LMVJV 2001). This protective core forest habitat is essential to many of the highest priority bird species,
such as the cerulean warbler and swallow-tail kite. There are interior forest objectives for each of the
refuges within the Complex, supporting the Partners-in-Flight Plan. A 100,000-acre forest objective was
established in the area around Panther Swamp, linking it with Delta National Forest (>60,000 acres) and
Lake George Wildlife Management Area (>8,000 acres). A 10,000-acre interior forest habitat objective
was identified for Yazoo NWR, linking and reforesting the areas around it and Leroy Percy State Park. In
addition, each of the remaining refuges has a 10,000-acre objective, to be met by reforesting lands within
current acquisition boundaries and by working with adjacent private landowners interested in reforestation
projects, which would link forested habitats. Waterways and wetlands within forest blocks are included in
the proposed acreage. These minimum objectives would establish one core forested area of 100,000
and four core forested areas of 10,000 acres.

One species of concern, the American woodcock, is showing significant long-term declines in the
eastern United States. Habitat loss, including the loss of preferred, safe, nocturnal wintering habitats,
is likely a key factor. The Complex may be important in helping the Service to meet its objectives in
the North American and Regional Woodcock Management Plans.

LEGAL POLICY

Refuge management, development, and administration are guided by a variety of international treaties,
federal laws, and executive orders. Management options under each refuge’s establishing authority and
the National Wildlife Refuge System Improvement Act of 1997 (the legal and policy guidance for the
operation of national wildlife refuges) are contained in the documents and acts listed in Appendix Ill.

RESOURCE AND MANAGEMENT DESCRIPTIONS
PHYSICAL ENVIRONMENT
Climate

The area climate is a humid, warm-temperate, continental type characteristic of the southern United
States. The average yearly rainfall is 52.48 inches, with March being the wettest month (averaging
5.62 inches) and August being the driest (2.37 inches.) Tropical storms or hurricanes originating from
the Gulf of Mexico may occasionally bring several days of heavy rain. Thunderstorms, which usually
bring the heaviest rains, are only occasionally accompanied by hail and tornados. Drought conditions
during the summer may increase the danger of fire. Average yearly snowfall is less than an inch.

January is generally the coldest month, while July is the hottest. Winters are mild, with temperatures
seldom remaining below freezing for more than 24 hours. Summers are hot and humid with heat indexes
commonly reaching 110-115°F. The average growing season is 219 days from March 25 to October 30.

Physiography and Geography

The “Mississippi Delta” (Delta) is an alluvial plain created by meanderings of the Mississippi River.
The Delta extends from Memphis, Tennessee to Vicksburg, Mississippi, and is 75 miles wide at the
widest point, tapering on each end. The Mississippi River flows along the Delta’s western edge, while
the eastern edge is bordered by steep bluffs that rise 300 feet above the elevation of the Delta. The
Delta is composed of alluvial soils deposited primarily by the Mississippi River, with surface features
resulting from the meandering of the Mississippi River and lesser streams such as the Yazoo River.
The Delta has a slight downward slope to the east as a result of natural levee formation. This slope
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causes most of the drainage to be away from the Mississippi River, eventually flowing into the Yazoo
River before joining the Mississippi River at the lower extremity of the Delta. Old channels, oxbow
lakes, brakes, sloughs, and other features developed in areas that bordered the main river channels,
while low-lying slackwater areas separated from currents and the channel resulted in broad flats.
These features intermixed as the Mississippi River meandered across the Delta.

Table 3. Refuge location (excluding Theodore Roosevelt and Holt Collier NWRs)

Refuge County Location

Hillside Holmes and Yazoo 13 miles north of Yazoo City, Mississippi and
3.5 miles east of Thornton

Mathews Brake Leflore and Holmes 9 miles south of Greenwood and 5 miles
west of Sidon, Mississippi, between Highway
49 and Highway 7

Morgan Brake Holmes 2 miles north of Tchula, turn right on
Providence Road. The refuge lies between
U.S. Highway 49 and the adjacent loess hills
north of Tchula

Panther Swamp Yazoo and Humphreys 4 miles east of Holly Bluff and four miles
west of Yazoo City

Yazoo Washington 28 miles south of Greenville, lying between
Highways 1 and 61

Yazoo National Wildlife Refuge

Yazoo NWR encompasses 13,706 acres and is located 4 miles east of the Mississippi River in
Washington County. Elevations vary 23 feet, from 90 feet mean sea level (MSL) in Steele Bayou to
113 feet MSL at the Headquarters Office. The primary habitat feature is Swan Lake, a 3,600-4,000-
acre oxbow lake (Figure 6). Swan Lake has been divided into four management compartments by
cross-levees and water control structures. Yazoo NWR includes 65 impoundments, which flood
about 2,000 acres, including 650 acres in moist-soil management and 1,350 acres of bottomland
hardwood forests that are flooded in the winter to provide habitat for waterfowl. Several
impoundments are a combination of habitats, with permanent water (345 acres) in deeper areas and
a seasonally flooded forest in the shallow areas.

Yazoo NWR habitat types

Wetlands/Swamps 3,500 acres
Moist Soil 650 acres
Green Tree Reservoirs 1,350 acres
Cropland 3,942 acres
Bottomland Hardwoods 2,293 acres
Reforested 1,507 acres
Grasslands 346 acres
Administrative Lands 118 acres
Total 13,706 acres
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Figure 6. Yazoo National Wildlife Refuge current managed habitats
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Panther Swamp National Wildlife Refuge

Panther Swamp NWR encompasses 38,697 acres in the middle of the lower Delta along the Will M.
Whittington Channel, roughly between Silver Creek on the west and the Yazoo River on the east
(Figure 7). Lake George Wildlife Management Area mitigation lands purchased by the U.S. Army
Corps of Engineers (COE) and managed by the state border the refuge on the south and southwest.
The refuge is situated at a lower elevation than any refuge in the Complex, from 75 feet MSL to
slightly over 100 feet MSL. Management is challenged by regular flood events and the expansive
beaver population. Beaver dams flood mature bottomland hardwood trees and hardwood reforested
areas, causing extensive damage.

Panther Swamp NWR includes a COE overlay area within the acquisition boundary. The COE’s 7,067
acres fall primarily in the Big Twist area, lands that were set aside as bottomland hardwood forest mitigation
for the COE'’s Upper Yazoo Basin Project. A perpetual agreement between the COE and Fish and Wildlife
Service assigns the Service with management responsibilities for the Big Twist area. As defined in the
mitigation agreement, the entire tract must be maintained in bottomland hardwood habitat.

Panther Swamp NWR habitat types

Wetlands/Swamps 5,212 acres
Cropland/Moist Soil 2,350 acres
Grasslands 505 acres
Hardwood Forest 19,933 acres
Early Successional 7,688 acres
Administrative Lands 252 acres
Subtotal 35,940 acres

Carter Tract habitat types

Moist Soil 600 acres
Reforested areas 1,457 acres
Cropland 700 acres
Subtotal 2,757 acres
Total 38,697 acres

Hillside National Wildlife Refuge

Hillside NWR occupies 15,572 acres on the eastern edge of the lower Delta (Figure 8) between the
loessal bluffs and the COE levee on the west. The elevation rises from less than 100 feet MSL on
the south end to about 135 feet MSL on the north, where Black Creek forms an alluvial fan as it
enters the Delta from the hills. The eastern boundary includes a small portion of the loessal bluffs.
Within the refuge’s boundary, the elevation rises abruptly to 300 feet MSL
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Figure 7. Panther Swamp National Wildlife Refuge current managed habitats
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Refuge lands were purchased by the COE for its Hillside floodway, “Yazoo Basin Headwater Project.”
The COE project transformed most of the land into a silt collection sump via a cutoff levee containing
the altered channels of the Black and Fannegusha Creeks. The COE project was designed to allow
silt to settle out of the water before reaching the Yazoo and Mississippi Rivers, to prevent costly
dredging projects. Upon project completion, the land was transferred to the Service for management.
The COE retains the right to manipulate water and any ditches it deems necessary. Prior to the COE
project the dominant habitat type was bottomland hardwoods. Today willow and cottonwood trees
grow in areas affected by the accumulated silt.

Hillside NWR habitat types

Bottomland Hardwood Forest 6,673 acres
Black Willow/Cottonwood 5,010 acres
Croplands 1,448 acres
Early Successional 1,069 acres
Sloughs and Streams 374 acres
Borrow Ponds 285 acres
Other Lands (e.g., roads and levees) 713 acres
Total 15,572 acres

Morgan Brake National Wildlife Refuge

Morgan Brake NWR encompasses 7,383 acres and is located approximately 3 miles north of Hillside
NWR (Figure 9). The refuge borders the eastern edge of the Delta adjacent to the loess bluffs.
Elevation varies from less than 100 feet to 120 feet MSL at the base of the bluffs. Portions of the
boundary include the loessal bluffs, which rise to more than 300 feet MSL. The main wetland
features of the refuge are Morgan Brake, which lies half in and half out of the refuge, Around-the-
World Brake, and Commander Brake, adjacent to the bluffs.

Morgan Brake NWR habitat types

Bottomland Hardwoods w/ Brakes 3,134 acres
Early Successional 1,623 acres
Former Catfish Ponds 489 acres
Croplands 860 acres
Shrub Swamp/marsh 677 acres
Forested Uplands 570 acres
Administrative Lands 30 acres
Total 7,383 acres

MATHEWS BRAKE NATIONAL WILDLIFE REFUGE

Mathews Brake NWR encompasses 2,418 acres and is located 7 miles north of Morgan Brake NWR
(Figure 10). The primary habitat feature is a shallow, 1,810-acre baldcypress/tupelo brake with
expansive open water. The maijority of the refuge is only accessible by boat. Portions of the Brake
are privately owned. Secondary habitat types include 422 acres of bottomland hardwood forest and
186 acres of reforested lands that are in the early successional stages.
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Figure 8. Hillside National Wildlife Refuge current managed habitats

Hillside NWR
Current Managed Habitats

LEGEND

& Maintenance Area

A Wells

® Water Control Structures

EZ3 Moist Soil

Black Creek Ditch
Fannegusha Creek
COE Levees
State & County Roads
Cropland
Reforested
Existing Forest

] Refuge Boundary

i [ Acquisition Boundary

4 Miles

&

This map is for illustrative
purposes only.

26




Figure 9. Morgan Brake National Wildlife Refuge current managed habitats
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Mathews Brake NWR habitat types

Cypress/tupelo Brake 1,810 acres

Bottomland Hardwood Forest 422 acres

Reforested Areas 186 acres

Total 2,418 acres
Soils

The alluvial soils in the lower Delta range from silts and clays in the poorly drained areas to sandier,
coarser-grained soils on natural levees and ancient sandbars. Most of the soils in the Complex are
silts and clays, which have fine texture, low permeability, and high shrink-swell potential. The surface
layer is often hard when dry, friable when moist, and plastic when wet, making moisture content an
important consideration when working the soil. There are lighter soils in limited areas, such as
natural levees, but most of the broad natural levees adjacent to major streams are privately owned
cotton production areas.

Hydrology

Historically, the refuges were subject to flooding by the Mississippi River in winter and spring. The lower
Delta was completely flooded five times between 1882 and 1927, despite the river levee. Since then, the
Steele Bayou levee and floodgate have been completed, preventing widespread flooding from the river.
However, water from the Yazoo and Sunflower River systems causes annual backwater flooding on
Panther Swamp NWR due to its lower elevation. Floodwaters are often present for 6 months, eventually
draining through Panther Creek to the Big Sunflower River on the west side and the Landside Ditch and
Lake George on the east, both leading back to the Yazoo River.

Yazoo NWR receives runoff water from a 300-square-mile area of croplands and municipalities to the
north. Most of this drainage enters the refuge through Silver Lake Bayou, Ditch No. 11 (locally called
No. 9) and Black Bayou. Fortunately, Silver Lake Bayou and Ditch No. 11 no longer flow into Swan
Lake, where they were causing serious siltation and contamination problems. As the COE completed
the Steele Bayou project, it constructed a channel and levee to divert the flow directly into Steele
Bayou from Silver Lake Bayou and Ditch No. 11. The channel and levee keep water from the 300-
square-mile watershed from entering Swan Lake. However, drainage swales, ditches, and other
channels continue to carry agricultural runoff into Swan Lake from the west side, resulting in
eutrophication and pesticide contamination problems in Swan Lake.

Backwater flooding is uncommon on Yazoo NWR and is usually very limited. The COE levee, which
lies along the east side of Swan Lake, and separates Swan Lake from Steele Bayou, has a spillway
set at 100 feet MSL. Waters rising over 101 feet MSL can overtop some of the major impoundment
levees, and spill into Swan Lake. The design elevation of the top of the COE levee is 106 feet MSL.
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Morgan Brake NWR receives surface drainage along the east and south boundary and drainage
from farmlands north and west of Morgan Brake proper, either from the overflow of Mileston Bayou or
directly from smaller drainages and ditches. Chicopa Creek/Spring Branch and Everett Branch
coming out of the hills are major tributaries to the drainage. Overflows from Mileston Bayou and
Spring Branch often flood a major portion of the refuge. These waters eventually leave the refuge
through an arm of Tchula Lake on the west side and Spring Branch flows through the middle of the
refuge. Other drainage into the refuge comes from cropland on the southwest side into a forested
wetland area. Constant seepage from the hills appears in various places at the base of the bluffs and
maintains hydrology in some of the middle hill ponds throughout the year.

Mathews Brake is a shallow lake that formerly filled up from rainfall in the vicinity of the Brake. Abiaca
Creek is the natural source of water, but because of silt deposits blocking the mouth, water was diverted
each year into the brake from off-refuge. In February 2003, the water source was completely blocked
after a significant rain event dislodged a road culvert and allowed sand and sediment-laden water to fill
the inflow channel. To remedy the situation, a new channel was constructed in 2004 to direct water from
a tributary of Abiaca Creek into the brake. Water levels in the brake are now controlled by two water
control structures at the head of the channel. Because a portion of the brake is privately owned, refuge
personnel coordinate water level adjustments with the private landowner.

Water Quality

Agricultural runoff from almost any source in the Delta carries organochlorine (OC) pesticides, which are
bound to soil particles. These pesticides, heavily used for years in the Delta, have persisted in the soil for
over 15 years since their use was banned, and likely will exist for many more. Pesticide contamination is
an issue on all refuges in the Complex. Fish and wildlife species are subject to contain OC compounds
that may exceed predator protection levels or human consumption concern levels.

A second chemical of concern is polychlorinated biphenyls (PCBs) on Hillside NWR, which receives
urban runoff and sewage treatment effluent from the town of Lexington, Mississippi, via Black Creek.

Siltation, whether pesticide-laden or not, is a concern throughout the Complex, particularly in
wetlands that receive agricultural runoff, such as Swan Lake on Yazoo NWR, Blissdale Swamp
on Hillside NWR, Morgan Brake NWR, Mathews Brake NWR, and the Deep Bayou area on
Panther Swamp NWR. Silt diminishes water quality and reduces the capacity for water storage,
resulting in a loss of aquatic habitat.

On Hillside NWR, flooding occurs from headwaters sources in the adjacent hills. Black Creek and
Fannegusha Creek deposit large amounts of silt annually on refuge lands in accordance with the COE’s
Hillside Floodway Project design. However, in a little over half of its projected 50-year life, the silt collection
capacity of the land is nearing design capacity. The accumulated silt is producing a build-up of silt deposits
and alterations of stream channels, which is most noticeable in the borrow ponds along the northwest side.
Shallowing aquatic areas are losing fish as the silt displaces the water. Forest composition and structure
have also been altered by the silt deposition and altered hydrological regime.
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BIOLOGICAL ENVIRONMENT
Flora

Prior to European settlement, the Delta cover type was primarily bottomland hardwood forest.

Around 1820, settlers began clearing the forest. The dominant forest type was oak-gum-cypress,
with canebrakes covering the understory of broad flats on slightly higher ground. Canebrakes were
very extensive on natural levees, forming almost pure stands. Most of the surviving forests now
occupy low-lying ground that is too wet for agriculture, and are dominated by wet-site species. These
wetlands have a fluctuating water level and are semi-dry part of the year. The lowest areas contain
cypress and buttonbush throughout the Complex. Cypress is complemented or nearly replaced in
some low areas by swamp tupelo on all Complex refuges except Yazoo NWR, where swamp tupelo
does not occur. Other woody species in permanent or semi-permanent flooded areas include swamp
privet, water elm, black willow, and water locust.

Green ash, red maple, cottonwood, sugarberry, honey locust, sycamore, bitter pecan, overcup oak,
American elm, and Nuttall oak dominate slightly higher sites. Extensive flats on Panther Swamp
NWR support scattered deciduous holly (possum haw) in the mid-story, while higher elevations
support extensive stands of dwarf palmetto (Sabal minor). Hardwoods on still higher sites include
willow oak (especially Panther Swamp NWR), sweet pecan, sweet gum, black locust, and water oak.
Prominent vines include poison ivy, cross-vine, Virginia creeper, muscadine grape, and false grape in
forested areas, and ladies’ eardrops, peppervine, and trumpet creeper in more open sites.

Vegetation associations vary among the refuges. Panther Swamp NWR has distinctively lower
ground with fewer areas that can support species found on well-drained soils. Yazoo NWR has more
topographic relief with distinct ridges and greater overall diversity. One ridge (<10 feet high) on
Yazoo NWR has Shumard oak and bitternut hickory, both of which are rarely seen in the lower Delta.

The loessal bluffs adjacent to Hillside and Morgan Brake NWRs support a completely different floral
assemblage. Some trees, such as northern red oak, swamp chestnut oak, Florida maple,
yellowwood, and cucumber tree are considered unusual in the Delta. American beech, tulip poplar,
white oak, red buckeye, and hornbeam, among other species, occupy the lower and middle loess
slopes, with flowering dogwood, southern red oak, and black gum at the top of the bluff. Refuge staff
identified 44 species of woody plants on a cursory survey of a very small area on the bluff.
Herbaceous species included abundant jack-in-the pulpit, Christmas fern, and trillium.

Fauna
Mammals:

Mammals occurring on the Complex represent most of the extant species in the Delta. Large
mammals include the abundant white-tailed deer, feral hogs (an invasive species found primarily on
Panther Swamp and Morgan Brake NWRs), and the Louisiana black bear which has been seen most
recently on Yazoo NWR. In 2004, four Louisiana black bears were seen on Yazoo NWR. Refuge
staff collaborated with the Mississippi State Bear Biologist to capture the visiting 115-pound male
black bear on the refuge and fit him with a radio collar to track his subsequent travels. Radio
telemetry revealed later that the bear remained on the refuge after the trapping event, well into the
winter hibernation period.
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Medium-sized mammals occurring on the Complex include opossum, armadillo, eastern cottontail
and swamp rabbits, beaver, muskrat, nutria, coyote, red fox, gray fox, raccoon, striped skunk, river
otter, and bobcat. Nutria populations (introduced from South America) cause significant habitat
damage, as do beavers, especially on Panther Swamp NWR. During the latter half of the 20"
century, armadillos extended their range into the Delta region of Mississippi. Their impact here has
not been fully investigated. Coyotes are a recent arrival, with the first refuge sightings recorded in the
mid-1980s. Their presence is thought to be responsible, among other things, for the scarcity of foxes.
River otters appear to have made a comeback in recent years. Raccoons are abundant and tend to
overpopulate. Surveys for small mammals have not been conducted, but the following species are
thought to inhabit complex refuges.

Species # of species
Shrews 3
Bats 12
Chipmunks 1
Squirrels 3
New world rats and mice 7
Voles 1
Old world rats and mice 3
Weasels 1
Mink 1
Birds

More than 225 species of migratory birds use the Complex, with 77 species breeding on Complex
lands. Ten species with Partners-in-Flight “concern scores” of 20 or more are common or abundant,
including prothonotary warbler, painted bunting, red-headed woodpecker, yellow-billed cuckoo, wood
thrush, white-eyed vireo, yellow-breasted chat, Carolina chickadee, loggerhead shrike, and dickcissel.

Mallards are the most abundant wintering waterfowl species, followed variously by gadwall,
greenwing teal, pintails, and shovelers. Snow geese occupy Morgan Brake NWR and Yazoo NWR in
large numbers during winter, with flocks sometimes exceeding 100,000 birds. Wood ducks and
hooded mergansers are common nesters in the spring and summer, depending on the size of the
nest box program on each refuge.

Wading bird rookeries exist on Yazoo, Hillside, and Morgan Brake NWRs. Nesting species include
the great blue heron, great egret, snowy egret, little blue heron, cattle egret, black-crowned night
heron, anhinga, tricolored heron, and, more recently, the double-crested cormorant. White ibis have
occupied rookeries on Morgan Brake NWR in the past, but currently are the dominant species using a
large rookery adjacent to Panther Swamp NWR.

About 20 species of shorebirds use the Complex, especially Yazoo and Morgan Brake NWRs, where
moist-soil habitat is managed intensively. Some of the most numerous species are least sandpipers,
pectoral sandpipers, lesser yellowlegs, and stilt sandpipers.
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Reptiles

Although a formal survey of reptiles has not been conducted on any of the refuges, a list of species has
been prepared based on species ranges and personal encounters by refuge staff. The list includes
American alligators, turtles (15 species); lizards (7 species); and snakes (27 species). A survey of the
loessal bluff area may expand the list by revealing a variety of predominantly upland species.

Several species of water snakes are common or abundant, especially the broad-banded, diamond-
backed, and green water snakes. Venemous snakes include the copperhead, cottonmouth, and
timber (canebrake) rattlesnake. Panther Swamp NWR is known for a high population of
cottonmouths. Rat snakes of mixed or uncertain subspecies are significant nest predators, and are
abundant on the Complex. Racers are common. The most common turtle species is likely the red-
eared turtle. Alligator snapping turtles are locally abundant and common snapping turtles are located
throughout the Complex. Soft-shelled turtles occur in some waterways. The ground skink and the
broad-headed skink are two of the most common lizard species.

Amphibians

Although calling frog surveys and searches for salamander breeding sites have been conducted on
Yazoo NWR, no formal surveys have been conducted Complex-wide. The numbers of species that
may occur on the refuge include: salamanders (7); toads (2); treefrogs (6); chorus frog (1); narrow-
mouthed toad (1); and true frogs (5). Cricket frogs, green treefrogs, bullfrogs, and southern leopard
frogs are abundant. Bronze frogs are present and in some areas are common. Central newts or
ambystomatid species are rarely encountered. Few breeding sites have been identified. Sirens or
amphiumas are common in suitable habitat, which is widespread.

Fish

Fish populations consist mostly of rough fish, which can withstand hot, murky water with low oxygen
content, including long-nosed gar, buffalo, carp, bowfin, and catfish. Sport fish include largemouth bass,
bream (sunfish), and channel catfish, which have been stocked in suitable waters such as certain borrow
ponds on Hillside NWR and former catfish ponds on Morgan Brake NWR selected for public fishing use.
A wide variety of fish species exists in the streams and bayous, including largemouth bass, various
bream, and crappie. When flooded, Panther Swamp NWR is accessible to paddlefish, pallid sturgeon,
and other species using the Lower Mississippi/Yazoo River drainage system.

SOCIOECONOMIC ENVIRONMENT

Refuges in the Complex are located in Yazoo, Holmes, Leflore, Washington, and Humphreys
counties. In addition, several Farm Service Agency properties with management responsibilities
assigned to the Complex also occur in Issaquena, Warren, and Madison counties. All of these
counties are located within an area locally referred to as the “Delta”, except those in Madison County.
The Delta is typically characterized as rural, with an economy based on manufacturing and the
production of catfish, cotton, soybeans, corn, and rice. Most of the counties’ land bases are in
agriculture (Table 4). The largest communities in these counties are Greenville (Washington County),
population 41,633; Yazoo City (Yazoo), population 14,550; Greenwood (Leflore), population 18,425;
Durant (Holmes), population 2,932; and Belzoni (Humphreys), population 2,663.
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Table 4. Percent of land base used for agricultural production in counties surrounding
Complex refuges

County Total Area (square miles) Area used for agriculture (%)
Washington 733 536 (73%)

Yazoo 933 488 (52%)
Humphreys 430 310 (72%)

Holmes 759 297 (39%)

Leflore 605 418 (69%)

(Source: USDA, 2003)

Mississippi is the most economically depressed state in the nation (Tables 5 and 6), and the counties
in which the refuges are located contribute significantly to this economic depression. These counties
rank below the national averages for employment, education, and average income. Unemployment
figures in 2002 varied from 8 percent in Yazoo County to 18 percent in Holmes County.

Table 5. Employment data for counties surrounding Complex refuges

County Leading Industry PEear::neirrlItgcs)f Earnings Uneng::)e Zment
Yazoo Manufacturing 27.2% $266,380 8.0%
Leflore Government 26.9% $484,569 10.0%
Washington Services 28.0% $790,354 11.2%
Holmes Government 30.9% $118,981 18.0%
Humphreys Government 23.4% $109,196 11.7%

*Mississippi’s average unemployment rate is 5.7 percent. (Source of statistics: Department of Mississippi Development
Authority 2002)
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Table 6. Demographics for Complex vicinity.

o O Per *%
Count Land Area | Popu- | change | Median cabita below % % % % % Native
y (sqg. miles) | lation (1990- Age P White | Black Hispanic Asian | American
Income | poverty
2000)
Washington 733 61,827 -7.3 315 $19,237 25.8 34.0 64.6 0.8 0.5 0.1
Yazoo 933 27,809 10.4 33.7 $17,314 28.9 44.7 54.0 4.4 0.2 0.2
Humphreys 430 11,206 -7.6 30.5 $17,054 32.0 27.2 715 1.5 0.3 0.1
Holmes 759 21,476 0.0 29.7 $13,424 33.0 20.5 78.7 0.9 0.2 0.1
Leflore 605 37,316 1.6 30.1 $18,809 27.2 30.0 67.7 1.9 0.6 0.1

Source: Mississippi Development Authority, 2002-03 Community Profile data, U.S. Census Bureau,
**1998 and 2000 data, “The Changing Delta, 1990-2000," Tom Kersen 2002
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Recreation

Public hunting and fishing provide the primary source of recreation activities on the Complex, as
regulated by various federal and state laws. Hunting is the most popular recreational activity on
refuges in the Complex. The Complex contains large populations of fish and wildlife, including a
number of game species. Public hunting programs for deer, rabbits, squirrels, raccoons, waterfowl,
doves, and turkey are available during authorized hunting seasons.

All hunting and fishing programs are monitored and partially funded through general ($12.00) and
limited draw ($12.50) hunt permits and fees. Each year approximately 5,800 general recreation
permits are issued for hunting and fishing, and approximately 2,000 special limited hunt permits are
issued to hunters for white-tailed deer and wild turkey. Certain portions of the refuges are
inaccessible to passenger cars or pickups. Hunting access is therefore provided by a limited number
of ATV trails that are open to ATV ftraffic only during the hunting season.

Fishing is the second most popular activity on the refuge. In 2004, 14,490 visits were
associated with fishing (Complex Refuge Management Information System 2004 data). Most
fishing occurs on Mathews Brake NWR where access is provided via a boat ramp on the east
side, and on Panther Swamp NWR where access is provided by two boat ramps, one at Lake
George and the other at Deep Bayou.

Wildlife observation and photography is encouraged on all refuges in the Complex. A few trails
provide opportunities for hiking, and many refuge roads are also open to the public. Each year
several special use permits are issued to photographers. Two new disabled accessible wildlife
observation platforms are available for the public at Yazoo NWR, and one disabled accessible
interpreted nature trail is available at Hillside NWR. Although occasional visitors stop by to observe
wildlife and take a few pictures, most wildlife observation and photography is associated with hunting
and fishing because the Complex lacks the staff and resources to establish formal programs that
would expand or improve participation.

Environmental education and interpretation are provided upon request, but there are no refuge-
specific programs and no staff available to develop and conduct effective education and outreach
programs. The Complex has no camping facilities.

In 2004, refuges in the Complex counted approximately 163,105 visitor-use-days for all activities
(Complex Refuge Management Information System 2004 data).

Outdoor Recreation Economics

Fish and wildlife habitats and species associated with the Delta are economically important. Local
businesses benefit from hunting and recreational fishing, wildlife viewing and photography, and
commercial fishing (Table 7). Resident and nonresident hunting and fishing revenues for the state
totaled $13.7 million for 525,479 licenses (Mississippi Development Authority 2002).

In addition, $6.2 million in resident and nonresident fishing license revenues were reported in FY 2002.
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Table 7. Activities by participants, 16 years old and older, throughout Mississippi

e Equip-
Avg. Trip .
. Number | Activity Days | E Total related ment Average | Avg. Trip
Activity | of Partici- Xpenses and $ per Expenses
Days per Expenses
pants ST ($1,000) ($1,000) Other person per day
’ ($1,000)
Fishing *586,000 9.5M 16 $211,000 | $118,000 | $93,000 $363 $13
Hunting **357,000 8.5M 24 $360,000 | $132,000 | $227,000 $969 $16
Wildlife
Obser- ***631,000 NA NA $303,000 $36,000 | $267,000 $481 NA
vation

*136,000 Nonresidents, 450,000 residents

**111,000 Nonresidents, 245,000 residents

***55,000 Nonresidents, 576,000 residents

(Source: 2001 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation in Mississippi)

Wildlife-dependent recreational opportunities contribute to the economic base for rural communities.
The Complex can enhance existing opportunities through improved access, facilities, and staffing.
Hunting and fishing, and more recently, eco-tourism involving wildlife observation, photography, and
environmental interpretation are increasingly being viewed as desirable industries. Land alterations
and development for agriculture and other purposes have resulted in the loss of valuable fish and
wildlife habitat. Refuges in the Complex serve a vital role, not only by restoring, protecting, and
providing habitat for a diversity of plant and wildlife species, but also by providing natural areas where
people can enjoy wildlife observation, photography, hunting, or fishing.

Tourism

Music, festivals, historical sites, and outdoor recreation are some of the tourism opportunities
available, but infrastructure and expertise is lacking to effectively position the Delta as a cultural
tourism or outdoor recreation destination. The State of Mississippi has initiated plans to develop the
“Mississippi Millennium Blues Trail,” which would pass through the counties surrounding the
Complex. The Mississippi Department of Transportation (MDOT) is working to designate Highway 1,
which borders the west side of Yazoo NWR, as a state scenic highway. MDOT’s next step is to
support the designation of Highway 1 as a Federal Scenic Highway. Overall, tourism (excluding
hunting and fishing) in Washington, Holmes, Yazoo, Leflore, and Humphreys counties does not
currently contribute significantly to the local economy (Table 8). Washington County generates
additional revenues from casinos located along the Mississippi River, but offers few other established
attractions that regularly draw tourists to this area.

CULTURAL ENVIRONMENT

Prior to Old World settlement, several Native American tribes inhabited the Delta. North of the
Complex, the Quizquiz tribe was a predecessor of the historic Tunica. Only one village of Quapaw
was identified in 1763, with the rest in Arkansas. The Yazoo, Koroa, and Tunica tribes occupied
areas along the lower Yazoo River. The first Europeans to travel through the Delta were the
Spaniards of De Soto’s 1540 expedition. The French arrived in the mid-600s. They noted many
tribes; however, nearly all the tribes mentioned by the French in the mid-1600s had disappeared by
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1750, due to the introduction of European diseases that killed many, warfare, and migration. In 1803,
the land was sold to the United States as part of the Louisiana Purchase (Heisler 1978).

Table 8. Estimated county tourism and recreation (T&R) revenues/employment

Total T&R | Total T’RR | Total Establishment L
County Employment
Revenues Employment | Based Employment
Percentage

Washington 148,053,836 1,565 23,050 6.8%
Yazoo 11,874,082 150 6,600 2.3%
Leflore 29,476,106 475 16,340 2.9%
Humphreys 2,173,617 27 3,060 0.9%
Holmes 4,205,929 67 4,230 1.6%

(Mississippi Development Authority, Division of Tourism 2003)

Numerous cultural resource inventories have been completed on approximately 25,000 acres
throughout the Complex (Table 9). Comprehensive surveys were conducted on Yazoo, Mathews
Brake, and Hillside NWRs prior to and following land acquisition. The only refuge in the Complex that
has been identified as containing significant cultural value (to date) is Yazoo NWR. Five properties
on Yazoo NWR are eligible for the National Register of Historic Places, including the Swan Lake
Indian mounds, Deer Lake Village, Deer Lake Village South, the Steele Bayou site, and the Big Lake
site. The five sites were nominated for the Register in 1973; however, the State has not yet
completed the process, and further coordination with the State Historic Preservation Officer and the
Service’s Regional Archaeologist is needed to move this process forward.

Previous cultural resource surveys have recommended that the Swan Lake Indian Mounds be closed
to the public. However, the Indian Mounds are the most obvious and well-known cultural resource
site in the area. The impressive Temple Mound on Yazoo Refuge Road is a source of great curiosity
by the visiting public, and the refuge’s proximity to the Winterville Mounds and Museum in Greenville,
Mississippi, increases the likelihood that visitors in the area will stop by and visit the refuge’s mounds.
Only minimal infrastructure would be required to prepare the Temple Mound for interpretive display.

Table 9. Archaeological surveys conducted on the Complex to date

Refuge Acres Surveyed Know;rﬁ:;r;ﬁglsogical Propetr;Le:l ;Ililgijfle for
Yazoo 5,000 27 5
Panther Swamp 175 0 0
Hillside 15,406 0 0
Morgan Brake 2,000 0 0
Mathews Brake 2,418 0 0

*NRHP= “National Register of Historic Places”
(Source: Central MS Complex Cultural Resource files)
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Indian Mounds

Although the first people may have entered what is now Mississippi about 12,000 years ago, the
earliest major phase of earthen mound construction in this area did not begin until approximately
2,100 years ago. Mounds continued to be built sporadically for another 1,800 years. Of the mounds
that remain today, some of the earliest were built to bury important members of local tribal groups.
The burial mounds were usually rounded, dome-shapes. Later mounds were rectangular, flat-topped,
earthen platforms upon which temples or residences of chiefs were erected.

Eight hundred years ago the Delta was home to highly organized societies. There were roads,
commerce, and cultural centers anchored by awe-inspiring earthen monuments. Wonders of
geometric precision, these earthworks were the centers of life. However, mound construction was in
a period of decline in the 1500s when the first Europeans arrived in the region and brought epidemic
diseases, which decimated native populations across the Southeast. As a result, by the time
sustained contact with European colonists began around 1700, the long tradition of mound building
was reaching its end. Today mounds owned by state or federal agencies are protected along with
the lands for which those agencies are responsible. Most of the mounds in Mississippi, however, are
on privately owned land. Many mounds have been irreparably damaged or completely destroyed by
modern development and looting. As a result, Indian mounds are critically endangered cultural sites.
(Indian Mounds of Mississippi, National Park Service 2002).
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Ill. Plan Development

OVERVIEW

Early in the draft plan development process, the planning team identified a list of issues and concerns
that were likely to be associated with Complex conservation and management. The list of issues
grew with the addition of concerns from governmental partners and the public.

PUBLIC INVOLVEMENT AND PLANNING PROCESS

The planning process was initiated with a meeting of planning team members in August 2000. The
planning team subsequently identified an initial list of issues and prepared a mailing list that included
the general public, adjacent landowners, state agencies, private organizations, governments, and
other interested parties. Letters were mailed to individuals and groups on the mailing list to explain
the comprehensive conservation planning process and to request permission to include them on
future meetings. The letters also requested that the recipients identify other individuals who may be
interested in the planning effort. In addition, announcements were made at meetings of civic groups
and public service announcements were aired on local radio stations.

Three refuge biological reviews (Yazoo and Panther Swamp NWRs, and a combined Hillside,
Mathews Brake, and Morgan Brake NWRs) were conducted between October 2000 and January
2001 to obtain recommendations for future refuge management activities from a diverse team of Fish
and Wildlife Service staff, federal and state agency representatives, non-governmental organizations,
and universities. The combined expertise of the group represented the most respected and
experienced wildlife and habitat managers in the state. The diverse range of interests among these
groups provided the means for a critical examination of current programs. The reviews produced a
range of alternatives that identified data needs, habitat objectives, opportunities for improvement, and
other information, while lending support to future partnership opportunities on mutual interests.

Three separate reports summarized the recommendations submitted by the biological review teams.
In February 2001, two refuge public use reviews (Yazoo/Panther and Hillside/Mathews/Morgan) were
completed. The public use review team (comprised of Service staff) developed a “Public Use Review
Report” for each of the refuges that outlined recommendations made in the field. In May 2001, three
public scoping meetings were conducted to obtain information and concerns from individuals and
groups occupying the communities around the five refuges. Meeting announcements were sent to
everyone on the mailing list, and flyers were distributed with details about the meetings. Articles
announcing the meetings were published in newspapers and magazines, and announcements were
made on radio and television stations.

A presentation at the beginning of each meeting outlined the planning process, the purpose(s) of
each refuge, and the mission of the National Wildlife Refuge System. Participants were assigned to
groups and each group was provided with individuals who served as facilitator and recorder for that
group. Each group completed an “Issues Worksheet”, which gave an indication of the value each
person placed on the Complex’s various resources.

Following the “Issue Worksheet” outline, participants were asked to present specific issues related to
each topic (e.g., waterfowl, shorebirds, hunting, and law enforcement). All comments and issues
were recorded. At the end of the meeting, all worksheets were collected. The worksheet also
provided an additional comment section to accommodate those individuals who felt more comfortable
providing their comments in writing. Additional “Issue Worksheets” were mailed to those individuals
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and groups on the mailing list who did not attend the meetings. Several letters were received from
interested parties and organizations addressing their concerns for the future management of the
Complex. The draft plan considered all input obtained from the meetings and the correspondence.

Although no local tribes are located in the area, letters were sent to the tribal chairs of the Quapaw
and Tunica tribes of Oklahoma and Louisiana, respectively. The letters explained the planning
process and requested that they contact the planning team if they had any tribal lands in the area or
concerns about planning. No response was received.

The biological and public use reviews and scoping meetings provided a list of issues that participants
believed needed to be addressed in the comprehensive conservation plan. Alternatives to address
identified issues were developed (Environmental Assessment, Section B of the Draft CCP). The
preferred alternative formed the basis for selection of objectives and strategies that are expected to
achieve the goals identified by the planning team. The process ensured that the more important
issues would be resolved or given priority over the life of this plan.

ISSUES
FISH AND WILDLIFE POPULATIONS
Threatened and Endangered Species

The protection and recovery of threatened and endangered plants and animals is an important
responsibility of the Service and the Service’s national wildlife refuges. Several threatened and
endangered species use or could use the Complex, including the bald eagle, Louisiana black bear,
pondberry, interior least tern, and pallid sturgeon.

Recovery plans for the Louisiana black bear address the need to eventually reestablish a population
within its historical range, including the State of Mississippi. Large blocks of interior forest, such as
the forest on Panther Swamp NWR and the neighboring Delta National Forest, could serve as
potential sites for reestablishment. Until recently, most restoration efforts have been focused on the
Louisiana black bear within the State of Louisiana. However, bear sightings in the lower Mississippi
Delta have increased over the last few years, suggesting a possible expansion of these bears across
the Mississippi River from existing natural and repatriated bear populations in Louisiana and
Arkansas. Some discussion among black bear conservationists has identified Panther Swamp NWR
as a potential site for reintroductions as early as 2006.

Pondberry, an endangered plant species, is known to occur on areas surrounding the Complex (e.g.,
Delta National Forest). No formal surveys have been conducted on the Complex to identify colonies
of this rare shrub, but there have been attempts by USDA Forest Service researchers to reestablish
and study small plantings of pondberry on various refuges. A formal survey needs to be conducted to
determine whether any plant communities exist, particularly on Panther Swamp NWR, which is
adjacent to Delta National Forest.

Bald eagles nest in areas near Complex refuges, but no known nests occur on the refuge lands.
Eagles are often seen during the winter months when waterfowl numbers are abundant and they are
occasionally seen perched in trees near larger refuge water bodies. Surveys during the nesting
season are needed to determine possible eagle nesting on the Complex.

The pallid sturgeon is known to occur in drainage systems connected to refuge waters, but no formal
surveys or studies have been conducted. Such surveys or studies need to be initiated.
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Invasive Species

An "invasive species" is defined here as a species 1) that is non-native (or alien) to the ecosystem
under consideration and 2) whose introduction causes or is likely to cause economic or
environmental harm or harm to human health (Executive Order 13112). Invasive species can be
plants, animals, and other organisms (e.g., microbes). Human actions are the primary means of
invasive species introductions.

Several invasive species occur on the Complex. Some of the more prominent and obvious are feral
hogs, coyote, nutria, and armadillo. These species were either accidentally released and became
acclimated to living in the wild, were intentionally released for sport or trade, or have expanded their
ranges. These invasive species have been sporadically suppressed by lethal means.

Invasive plants, insects, and smaller organisms are more difficult to recognize and monitor. The
Complex does not have an invasive species monitoring program to detect initial introductions, rate of
spread, and impacts. However, several invasive plants, such as alligator weed and kudzu, are known
to occur in widespread areas across the Complex, overtaking native vegetation. Attempts at control
have been opportunistic and sporadic, using both biological and chemical means.

The Complex does not have a formal “Invasive Species Management Plan.” There are currently no
structured programs or funding specifically provided for an invasive species management program.
However, a plan will be developed and implemented by 2006, subject to available staff and funding.

Resident Wildlife

The primary mission of the Fish and Wildlife Service and the Refuge System is the protection of
federal trust species (migratory birds, threatened and endangered species, anadromous fish, and
marine mammals). Responsibility is also assumed for managing resident wildlife that is dependent
on refuge resources, but not to the exclusion or detriment of the purposes for which a refuge was
established. A variety of wildlife species indigenous to the LMRAYV inhabit the Complex. Some
species are readily recognized by the general public, including white-tailed deer, wild turkey,
cottontail rabbits, and others. Animals that are valued by the public for hunting opportunities are
elevated in importance to land managers with hunting programs.

The vision of the Refuge System “requires us to maintain the biological integrity, diversity, and
environmental health of the Refuge System.” To better understand the biodiversity and
environmental health of refuge lands, baseline information on wildlife and their habitats must be
collected. These data will document presence or absence, monitor trends, and identify the impacts of
refuge programs on species. Historically, most land managers in the Refuge System focused
management efforts on more common, sometimes recreational, wildlife species. However, the
Refuge System’s mission does not give preference to any one group of species, except for an
overriding responsibility to protect and manage habitat for federal trust species (migratory birds,
threatened and endangered species, anadromous fish, and marine mammals).

Each biological review team member recognized that the Complex lacked specific data on many resident
wildlife species, particularly nongame wildlife, such as reptiles, amphibians, mussels, insects, small
mammals, and their habitats. Most efforts to collect data on resident wildlife have focused on studying and
managing game species, such as white-tailed deer. While it is recognized that this is an important animal,
especially to the habitat and hunting public, dozens of refuge wildlife and plant species deserve study. The
needed studies on species and habitats will require additional staff and funding.
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The northern bobwhite quail historically and traditionally has been one of the most popular game
birds in the south. Around the turn of the twentieth century, bobwhite quail numbers reached all time
highs, but since then have been in constant decline. Land use practices from 1900 through the
1950s produced habitats that were conducive to the birds. Early settlers carved out small farms in
large expanses of forests and along with the associated grazing of livestock and cropping, provided
the right mosaic of early successional habitats that the birds require. However, for the last several
decades, bobwhite quail and many other small game species associated with early successional
stages and grasslands have declined at an average of three percent per year. In the last 10 years,
the rate of decline has increased to about six percent per year. While many factors have contributed
to this decline, including predators, pathogens, and pesticides, deteriorating habitat quality is the
primary cause of decline. This is due to advanced natural succession, intensive monoculture farming,
more intensive timber management, less use of prescribed burning, and the extensive use of exotic
grasses, such as fescue and Bermuda.

Agricultural farming practices have become more mechanized, and chemical control for pests has
increased dramatically. Small patchwork farms that once provided nesting, brood rearing, and
protective cover have been replaced by large monoculture farm operations that have eliminated
thousands of miles of weedy ditch banks and fence rows. Bobwhite quail prefer an interspersion of
woodlands, brush, grass, and croplands. Currently, there are no active management programs for
quail throughout the Complex. However, coveys of quail have survived and expanded in favorable
habitats existing on Panther Swamp, Hillside, and Morgan Brake NWRs.

Wild turkey, an upland game species, can be found on every refuge in the Complex, except Mathews
Brake NWR. Flooding and predation have caused dramatic population declines in the past, causing
the closure or limiting of wild turkey hunting seasons. Monitoring efforts should be initiated to ensure
that populations are not over-harvested on those refuges that offer wild turkey hunting programs.
Management actions for quail and grassland birds would also benefit turkey production and survival.
Many comments were received requesting the active management of these upland game birds in
particular to provide a huntable population.

White-tailed deer have the potential to adversely affect habitats unless their numbers are kept at or
slightly below the carrying capacity. The Complex refuge hunt program is designed to maintain the herd
while offering quality hunting opportunities to the public. An appropriate harvest (related to habitat
conditions) has been maintained with occasional fluctuations due to weather and habitat conditions.
Population level indicators could include monitoring, harvest data, and periodic health checks.

Hunting programs provide opportunities for raccoon, rabbits, squirrel, and the incidental taking of
beaver, coyote, and feral hogs during hunt seasons because overpopulation of raccoon, beaver,
coyote, and feral swine adversely impact other species. For example, raccoon predation on the nests
of turkey, wood ducks, and songbirds can limit their reproductive success. Raccoon also spread
canine distemper, a common close-contact disease, to other species such as fox. Beaver have
become pests, building dams that hold water on trees, causing massive die-offs of large tracts of
mature bottomland hardwoods, which take decades to recover. On Panther Swamp NWR, trapping
efforts by staff, volunteers, and the issuance of special use permits to commercial trappers have not
effectively reduced these losses.
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Migratory Birds

Ducks. Most refuges in the Complex (except Hillside, Holt Collier, and Theodore Roosevelt NWRs)
have legislated purposes that set higher priorities for migratory birds than all other wildlife species.
These purposes guide the primary operation and management actions on the refuges. Habitat
management actions include providing agricultural “hot foods”, such as rice, corn, milo, and millet,
and managing and maintaining moist-soil areas and forested wetlands to meet the feeding, resting,
and breeding needs of migratory and resident waterfowl. Comments of biological review teams and
the public provided overwhelming support to continue or expand habitat management programs for
migratory and resident waterfowl, with specific stipulations for improving and focusing efforts.

To support the North American Waterfowl Management Plan, the Complex worked cooperatively with
the LMVJV office and other public lands managers to develop foraging habitat objectives that can be
expressed as acres by habitat type or duck-use-days. The objectives are based on the best available
information; however, there are currently several research projects in progress that study the
available resources and habitats on private lands. The results of these studies will likely alter refuge
habitat management objectives in the future.

Particular attention was given to the amount of refuge croplands and moist-soil areas needed to meet
habitat objectives and to the numbers of waterfowl that these cropland and moist-soil areas can
support. Lands currently in agricultural crops that exceed acreages needed to meet objectives would
be evaluated for conversions to moist soil, early successional habitats, or reforestation to address the
needs of other species of migratory and nonmigratory birds and mammals. Providing undisturbed
waterfowl sanctuaries, while at the same time providing quality hunting opportunities, is another issue
that must be addressed.

Geese. Geese were addressed separately due to their unique habitat needs compared to ducks. Goose
species, including snow, white-fronted, and Canada, prefer feeding and resting in open fields with little or no
standing water. Thousands of geese winter on Yazoo NWR with minimum historic use on the remaining
Complex refuges. In particular, large concentrations (>100,000) of snow geese routinely feed and loaf on
agricultural lands on and around Yazoo NWR from November through January. These large concentrations
have a significant impact on crops planted for wintering ducks. Minimum acreage objectives for “hot foods”,
including small grains and green browse, were obtained based on preferred overwintering populations. The
acreage and crops would be provided in areas that meet the feeding and resting habitat requirements
needed by geese. Any management actions for snow geese should support the “Arctic Tundra Habitat
Emergency Conservation Act,” to reduce the snow/Ross’ goose populations that have shown rapid
population growth, reaching levels that damage habitats on their arctic and sub-arctic breeding areas. The
degradation negatively impacting other bird populations that are dependent on the habitat may be
irreversible. Natural marsh habitats on some migration and wintering areas also have been impacted.
Goose damage to agricultural crops has also become a problem. There is increasing evidence that lesser
snow and Ross’ geese act as reservoirs for the bacterium that causes avian cholera. The threat of avian
cholera to other bird species likely will increase as these goose populations expand.

Nongame Birds

Neotropical migratory birds. These birds are a species group of special management concern.
Broad species groups include breeding forest landbirds, breeding scrub/shrub landbirds, transient
song (land) birds, marsh and grassland birds, shorebirds, colonial waterbirds/wading birds, and
raptors. The Partners-in-Flight Bird Conservation Plan for the LMRAV has habitat objectives for
these groups of birds.
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Habitat needed for the most area-sensitive species (interior forest-dependent birds) has been
evaluated and objectives have been established. Each of the four refuges (except Panther Swamp
NWR) has one 10,000-acre interior forest objective. Two 100,000-acre forest objectives have been
identified for the LMRAYV, including one that combines Panther Swamp NWR with Delta National
Forest and the Lake George Wildlife Management Area. Interior forests in 10,000-acre and 100,000-
acre blocks are extremely rare along the entire LMRAV due to land clearing, primarily for agriculture.
In spite of the loss of important forest and wetland habitat along the LMRAYV, the birds continue to
follow their historical migratory pathways along the Mississippi Flyway. This has resulted in a direct
correlation between the decline of forests and the decline of populations of bird species, particularly
those with sensitive habitat needs. Balancing the needs of waterfowl, including geese, which require
more open habitat, with the needs of imperiled songbirds, which require forest habitat, is an important
issue that has generated much discussion.

Another issue is lack of baseline information on all these groups of birds throughout the Complex.
There have been some limited surveys on specific areas on the Complex (e.g., shorebird surveys on
the Cox Ponds), but no comprehensive or standardized surveys have been conducted on all of the
refuges and habitat types.

Shorebirds. Habitat for spring (northbound) shorebird migration in the LMRAYV is not considered to be
in short supply. Open, bare-soil areas, flooded by spring rains are, at this point, considered to
provide ample habitat. Northward migration occurs from March to mid-May. Southbound migration
starts in early July, peaks August through September, and tapers off toward winter, usually lasting
until at least the end of October. The lack of shallow-flooded or mud-flat habitats in late summer and
fall results in a severe shorebird habitat shortage.

Managing moist soil for both waterfowl and shorebirds is possible if managers have adequate water
level management capabilities that enable them to draw down and flood impoundments at critical
times. The Complex has focused shorebird management efforts on the Cox Ponds at Yazoo NWR.
Research demonstrates the success of these habitats for both waterfowl and shorebirds. The
biological review team identified additional opportunities for shorebird habitat management on former
catfish ponds at Morgan Brake NWR.

To support a tentative population objective of 500,000 shorebirds during southbound migration, an
objective of 1,500 acres of strategically located shallow-water and mud-flat habitat has been identified
as a target for the entire State of Mississippi. The migration figure is based on some tentative
assumptions and experts believe that the objective may need to be as much as twice the estimate.

Colonial Waterbirds/Wading Birds

The Complex supports 20 species of colonial waterbirds/wading birds. Of these, 65 percent breed on
refuge lands. Various sites on Yazoo, Hillside, and Morgan Brake NWRs have been used as
rookeries. High priority species include the federally listed least tern, breeding white ibis, and
wintering American white pelican. The least tern has been known to forage on open waters on Yazoo
and Morgan Brake NWRs. White Ibis use the Cox Ponds extensively for foraging throughout the
breeding and post-breeding periods and even through the winter in warm years. Although white ibis
do not nest in any refuge rookeries, the largest white ibis rookery known to occur in Mississippi is
located on private lands in the White’'s Lane rookery adjacent to Panther Swamp NWR within that
refuge’s acquisition boundary.
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Birds of local or regional interest include the wood stork, roseate spoonbill, glossy ibis, double-crested
cormorant, anhinga, great blue heron, great egret, snowy egret, little blue heron, cattle egret, green heron,
black-crowned night heron, and yellow-crowned night heron. Each of these species (except the wood
stork, roseate spoonbill, and glossy ibis) nests or has nested in recent years on the Complex.

Concern has arisen recently about the double-crested cormorant nesting in the Swan Lake rookery on
Yazoo NWR and in the White’s Lane rookery adjacent to Panther Swamp NWR. Rapid proliferation of
nesting pairs, fueled involuntarily by the artificial habitat of the aquaculture industry, causes concern that
cormorant numbers may build rapidly, displacing other species in rookery habitat.

In addition to the preservation of appropriate vegetation, water levels must be maintained during the
nesting season and the rookery area protected from extensive disturbance. Rookery die-offs in 1990
and 1991 were attributed to deliberate aerial spraying. There may not be a serious likelihood that
such an incident will recur (Grand Jury investigations were conducted on the last incident), however,
rookeries are still vulnerable to unintentional aerial spraying and drifts from chemicals used on crops.

HABITATS

Bottomland Hardwood Management and Restoration. The Complex is situated within the
physiographic region known as the Lower Mississippi River Alluvial Valley (LMRAV). The LMRAV
was historically a 25-million-acre forested wetland complex that extended along both sides of the
Mississippi River from southern lllinois to southeastern Louisiana. The extent and duration of
flooding from the Mississippi River fluctuated annually and served to recharge aquatic systems,
creating rich, dynamic habitats that supported diverse fish and wildlife resources.

As civilization pushed westward, the highest, least flood prone lands were cleared and converted
to rich farmland. With success in agriculture and an expanding human population, more land was
cleared and additional flood control measures were implemented. Today, the LMRAYV is criss-
crossed by levees and a myriad of flood control projects supporting less than 5 million acres of
mostly fragmented bottomland hardwood forests. Declines in the fish and wildlife resources have
mirrored the decline of the forest.

Although reforestation is an obvious solution to replace the forests converted to row-crop
agriculture, reforestation would restore only one component of the landscape. In addition to
reforestation, restoring or mimicking the historic hydrologic cycle is needed because flooding
drives the ecological system in the LMRAV.

Recently, reforestation has been identified as a method for removing carbon dioxide (the principal
greenhouse gas) from the atmosphere. Reforestation can help offset greenhouse gas production by
storing carbon dioxide in vegetation biomass. To date, a total of 20,837 acres have been reforested on
lands in the Complex, including 5,796 acres of COE lands and 8,669 acres of Farm Service Agency
lands. Reforestation projects help restore habitat for forest species, decrease forest fragmentation, and
help establish larger “core” forest areas that are valuable for interior forest-dependent species. However,
little is known about restoring and managing reforested bottomland hardwood habitats.

Little to no historical information is available on how forests were structured prior to European
settlement. Studies have begun only recently to address management after restoration. Initial
reforestation efforts considered that any tree planting was good, no matter where the trees
were planted. Recent evidence has shown that some of the smaller, isolated reforested lands,
such as Farm Service Agency properties, perpetuate the hostile “edge” effect for some species.
These smaller reforested sites provide little habitat for neotropical migratory species of special
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concern, and in retrospect, maintaining some of these areas in a scrub/shrub habitat would
possibly have better benefited priority bird species.

Because natural succession in reforested areas does not produce the preferred habitat rapidly,
timber harvest is used to increase diversity and the desired forest composition. Commercial
harvests have been a valuable (and often the only) tool for managing existing hardwood stands.
Scheduled harvests are essential to maintaining a healthy forest that is diverse and provides
structure and desirable tree species. Future opportunities to reforest lands will be available as
row crop agriculture is reduced on the Complex, and additional agricultural lands within the
acquisition boundaries are purchased.

Agricultural Crops for Waterfowl. To support the specific waterfowl objectives set for each
refuge, farming operations are conducted on all refuges in the Complex except Mathews Brake
NWR. Agricultural crops provide cover and high calorie “hot foods” to supplement natural
foods. In addition, farming is used to set back succession and control weeds in moist-soil units.

All farming operations are conducted cooperatively in a mutually beneficial manner by local
farmers. Cooperative farming has long been an accepted, efficient, and necessary method of
producing crops for waterfowl foods. Cooperative farmers are allowed to farm refuge land
under certain guidelines and restrictions, including crop location, tilling techniques, crops
planted, and chemicals used. In return for providing the land, the refuge receives a share,
usually 20 - 25 percent of the crop.

Depending on waterfowl needs, the refuge’s share of the crops may be left in the field to
provide immediate food and cover, or may be harvested and stored for later use. Title 50, Part
29, of the Code of Federal Regulations, and Service policies require that the value of a refuge’s
share of cooperatively grown crops be set at rates that reflect the fees and charges received by
private landowners in the vicinity for similar privileges. The value can be established through
the use of competition in selecting cooperators or through an analysis of local market conditions
to establish the prevailing rates in the nearest comparable area.

Approximately 9,600 acres of refuge lands in the Complex are farmed by seven cooperative
farmers. Under the current cooperative farm program guidelines for crop sharing and rotation,
this amount of production is needed to meet the current minimum objective for the Complex.
The optimum farm-acre objective has not been determined, but will be decided in conjunction
with the LMVJV step-down plans. The LMVJV is reevaluating unharvested crop objectives on
refuges. New studies on the value of harvested agricultural crops on private lands indicate that
earlier harvest dates and more efficient harvest techniques significantly reduce the waste grain
available for wintering waterfowl. Based on this new information, unharvested crop objectives
on refuge lands may increase. These acres include leveled farmland, as well as impoundments
that have yet to be rehabilitated to allow for active moist-soil management. In the early 1980s
and again in 1994, cropland management plans were developed that identified the need to
ensure all farming operations followed best management practices (BMPs). Improved methods
and chemicals will provide more opportunity to meet BMPs. A brief description of current
farming practices and the benefits of implementing some of these BMPs, follow.
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Buffer Strips. Buffer strips up to 200 feet wide were established along most refuge fields in the
early 1980s as part of a BMP project to create habitat (ecotone strips), reduce erosion from
agricultural fields, and provide a transition between open fields and open woods. Over the
years, these areas have been planted to trees or allowed to undergo natural succession,
compromising some of the benefits intended by BMPs. Although unpopular with cooperative
farmers because the buffer strips removed lands from crop production and reduced potential
yields and profits, the strips provided valuable habitat for small mammals, birds, etc. In
addition to wildlife habitat and water quality, these conservation buffers also provided myriad
other benefits including:

Slowing water runoff;

Trapping sediment and enhancing infiltration within the buffer;

Trapping fertilizers, pesticides, pathogens, and heavy metals;

Reducing soil erosion in areas with strong winds;

Stabilizing streams and reducing their water temperatures;

Offering a setback distance for agricultural chemical use from water sources;

Providing a source of food, nesting cover, and shelter for many wildlife species;

Acting as mini corridors that enable wildlife to move safely from one habitat area to another;
and

¢ Providing habitat for small mammals which also serve as prey for raptors.

The step-down plan will be updated to address current BMP needs and opportunities.

Burning Wheat. No-till farming in harvested wheat fields is the preferred farming method and continues to
be encouraged, but weed infestations, limited approved chemical use on the refuge, and high chemical
costs have reduced the extent of this practice. To reduce production and chemical costs, cooperative
farmers have been permitted to burn wheat stubble. Historically, these burns were 200 acres or less and
were set and managed by the farmer. Today, trained refuge staff members conduct all the prescribed
burns. Burning is the easiest means to clear a field for planting and eliminates the need of mechanically
disking crop residues, usually resulting in a higher profit for the farmer. While it is the most economical
method, burning, like disking, may cause impacts to the area including exposing the unprotected soil to
erosive effects of wind and water. Smoke from burning crop residues may cause a smoke nuisance or
health and safety hazards. Also, tests have shown that only portions of the nutrients in crop residues are
returned to the soil by burning; the rest (primarily nitrogen) are lost into the air (D. Westover, University of
Nebraska 1984). When the stubble is turned under by disking or is left in place, these nutrients are not
lost. However, disking results in soil moisture loss and delayed planting because disked areas require a
rain event before planting.

Water Furrows. Farmers use water furrows to drain water from depressions in the fields, allowing the
soil to dry more quickly and evenly, which also allows earlier planting. Heavy rains cause run-off of
silt-laden waters, which carry eroded topsoil. If not filtered through grassy waterways or buffer strips,
these silt-laden waters enter wetlands. Crops planted earlier in the season are less susceptible to
moisture shortages and pest problems, therefore requiring fewer chemicals. To minimize the
introduction of silt-laden waters into wetlands and streams, water furrows on refuge cooperative
farmland will be filtered through grassy waterways or buffer strips.

Disking. Fall disking is permitted on some agricultural lands in the Complex to facilitate early corn
planting. Early planting reduces chemical uses and early rains provide sufficient moisture for the
corn. The Complex requires some type of cover be planted on these disked fields to provide cover
for wildlife, and to reduce erosion from wind and water.
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Force Account Farming. Cooperative farming has been a long-standing practice throughout the
refuge system nationwide, and is a mutually beneficial program. However, due to more restrictive
regulations regarding approved chemicals, agricultural burning, and the encouraged use of BMPs, it
is becoming more challenging to find farmers who are willing to alter their familiar farming techniques
to meet refuge requirements. In addition, the steady decline in crop prices over the previous few
years has reduced the cooperative farmer’s profit margin. As restrictions increase, the number of
willing cooperative farmers will diminish due to hardship and profit loss. Therefore, the use of
cooperative farming to achieve waterfowl objectives may not be a management option in the future.

If Service resources were used to replace cooperative farming, a significant increase in funding would
be necessary for initial start-up costs and annual farming efforts. The cooperative farmer’s objective
is to grow crops that produce maximum yields. Refuge farming efforts would focus on supplementing
food sources for migratory waterfowl. Therefore, chemical use to control weeds and insects would be
reduced. Force account farming would allow a reduction in the number of acres farmed. However,
additional staff and equipment would be needed to farm refuge lands to meet the stated objectives,
and it is unlikely that these resources could be obtained.

Acres that could be flooded and those used historically by Canada and white-fronted geese would
rank highest to farm. A portion of the lands removed from agriculture would be converted to early
successional habitats such as grassland, scrub/shrub, and moist-soil because reforesting these lands
would not contribute to interior forest objectives at Yazoo NWR. If needed, early successional habitat
could be converted back to agricultural production.

Moist-Soil Management. The LMVJV has established moist-soil objectives for the Complex to
support the North American Waterfowl Management Plan. Moist-soil management refers to
management that promotes moist-soil conditions to encourage the natural production of beneficial
plants. Seeds and plant parts produced by these plants often attract and concentrate waterfowl and
other wetland wildlife species. The decomposing vegetative parts of moist-soil plants also provide
substrata for invertebrates, which are vital foods for many wetland wildlife species. Factors that
determine the success of moist-soil management include the timing and rate of drawdowns, soil
disturbance and the stages of plant succession, and the timing and rate of re-flooding. Best success
is achieved when water levels can be controlled, although good results can be obtained under natural
conditions when artificial draining and flooding are not possible (1995-2002 Conservation
Commission of Missouri).

Waterfowl depend on nutrient rich seeds and invertebrates for various parts of their lifecycles. While
high-calorie agricultural crops (hot foods) provide the needed energy for wintering migratory
waterfowl, it is equally important that waterfowl receive the nutrients needed to remain healthy and to
reproduce. Natural wetlands such as moist soil are best utilized when in close proximity to “hot
foods” to facilitate waterfowl access to aquatic invertebrates and other natural foods that are
comparatively scarce in croplands (Biological Review Report, Rick Kaminski 2001).

While the Complex has areas identified as “moist soil”, not all areas have full water management
capability. A lack of water management capability limits the production of maximum desirable foods
while controlling undesirable plants. An analysis of the Complex’s current acreage and management
of moist-soil areas is needed to determine how to best meet the objective, and to develop funding
and staffing strategies to maximize management of these areas. Particular attention should be given
to proper record-keeping on water level management and subsequent plant and waterbird responses.

Aquatic Habitat Management. On Yazoo NWR, Steele Bayou flows along the north and east side
of the refuge. The COE has channelized and dredged Steele Bayou, and used the spoil material to
construct a levee. The levee separates the water in Steele Bayou from Swan Lake, the refuge’s
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largest body of water. The levee is designed to divert floodwaters (and pesticide laden silt) around
Swan Lake. However, the material on which the levee lanes are constructed is not suitable and the
levee has failed in some areas. As a result, the COE has not completed the Steele Bayou
Channelization project, and is currently studying plans to relocate a portion of the channel to an area
with soils that are more suitable and where a firmer foundation is available.

The largest body of water on Yazoo NWR is Swan Lake, which the COE has divided into four
management compartments. Swan Lake is bounded on the east side by Steele Bayou and contains
mostly water-adapted trees (bald cypress, willow, water elm, ash, swamp privet) and shrubs (buttonbush)
interspersed with open water. The Compartments are numbered beginning with #1 on the southeast side
of Swan Lake. Compartment #1 is separated hydrologically from the other three compartments and
contains relatively higher ground. Compartment #1 is managed as a greentree reservoir (GTR).
Compartment #2 is flooded by rainfall and runoff in the fall and winter and drained in the spring to allow
moist-soil plant growth and to protect important mast trees around its edge (Nuttall oak) that are less
adapted to flooding. Pipe-arch structures allow water to flow into Swan Lake Compartments #3 and #4
from Silver Lake Bayou on the north end of the lake. The structures are opened in the fall when silt loads
are low in the bayou. Compartment #4 is the largest and deepest compartment, and is maintained as a
permanent swamp. Compartment #4 contains a large colonial waterbird rookery.

The segment of Steele Bayou within the refuge boundary is controlled by the COE at a weir
downstream from the refuge. Weir E, located at the mouth of Silver Lake Bayou on the north end of
the refuge, controls water levels in Silver Lake Bayou. Weir E is manipulated by refuge personnel for
habitat management purposes and to reduce flooding impacts to private lands upstream. A
controversy (from private landowners) over the elevation of the weir shortly after construction resulted
in the removal of a 1-foot elevation of concrete from the weir. As a result, water levels upstream of
the weir do not provide adequate flow into Swan Lake for habitat management.

In the central interior area of Yazoo NWR, Deer Lake is an area of permanent water containing marsh
habitat with giant cutgrass in shallower areas. Several species of marsh birds use it for nesting and brood-
rearing. Deer Lake is relatively shallow (<6 feet) and subject to lotus overgrowth. Refuge personnel treat
the lake with glyphosate periodically to reduce the American lotus. Deer Lake historically has produced the
greatest numbers of wood ducks compared to other habitats on the refuge, possibly due to the greater
number of wood duck nest boxes in the lake and the habitat that it provides.

Alligator Pond is an area of permanent water located on the southwest side of Yazoo NWR. This area is
also a productive wood duck nesting site, is subject to overgrowth of American lotus, and glyphosate is
applied periodically. Water levels are raised in the winter to flood the surrounding hardwoods (as in a GTR).
The majority of remaining permanent-water impoundments, such as Beargarden Lake, Lizard Lake, and Big
Lake, are also managed to produce a GTR in the surrounding backwater areas during winter.

On Panther Swamp NWR, a water control structure in Deep Bayou controls a major portion of the east side
drainage. During the winter, water levels are raised to flood brakes and forested areas. In the spring, water
is released to protect bottomland hardwoods. A rapid release of water is desirable to discourage beaver
activity and to prevent silt buildup. A deterrent to the rapid release of water is the fixed-level COE weir which
is located downstream in the Landside Ditch. The purpose of the weir is to hold water, which controls
vegetation in the Landside Ditch. The Landside Ditch drains the entire east side of the refuge. The
Landside Ditch weir slows water flows, which allows silt build-up in refuge drainage/waterways. The silt
build-up makes it easier for beavers to build dams, causing increased expenditures of time and effort for
dam removal, resulting in the loss of mature bottomland hardwoods.
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Mathews Brake NWR includes a 1,810-acre oxbow lake with ridge-and-swale topography. Deeper
water areas contain baldcypress and water tupelo, and higher elevations contain bottomland
hardwoods. Portions of the lake are in private ownership. Historically, water flowed into the
southeast corner of Mathews Brake via a tributary of Abiaca Creek. During periods of normal water
levels in the Abiaca tributary, water was allowed to pass through a 40-inch pipe under aroad. To
prevent the brake from completely drying up during the hot summer months, refuge staff diverted
water into the brake through the 40-inch pipe starting in June. By the beginning of duck season, rains
and continued water diversions filled the brake to the desired level. After heavy rains, when the
stream carried a substantial silt burden, the pipe was closed. A significant rain event early in 2003
dislodged the pipe and incoming flows filled up the channel with sand and silt, effectively preventing
the inflow of water to the brake. In late 2004, a new channel was constructed from a tributary of
Abiaca Creek to the brake to provide a reliable source of water. Water levels in the brake are
controlled by two water control structures at the head of the channel.

VISITOR SERVICES
Priority Public Uses

The National Wildlife Refuge System Improvement Act of 1997 established six priority public uses on
refuge lands when they are compatible with the defined purpose(s) of that refuge. The priority uses are
hunting, fishing, wildlife observation, wildlife photography, and environmental education and interpretation.
Historically, the Complex’s visitor services program focused on traditional recreational uses, primarily
hunting and fishing. Figures 11-15 depict current visitor services at refuges within the Complex. This
CCP addresses opportunities to expand visitor services to encompass non-consumptive uses, such as
wildlife observation, wildlife photography, and environmental education and interpretation. With adequate
staff and funding, a variety of public uses can be developed for refuge visitors.

Hunting. Managing wildlife populations and their habitats is a primary responsibility of the Complex and a
required component of the Service's "wildlife first" mission. If managed appropriately, hunting provides a
biologically sound form of outdoor recreation that is used extensively throughout the Refuge System to
manage wildlife populations. The 1997 Refuge Improvement Act, other laws, and Fish and Wildlife
Service policy permits hunting on refuges when it is compatible with the purposes for which the refuge
was established. The Complex hunting program is coordinated annually with the MDWFP, and hunting
activities are managed so as not to cause disturbance to migratory waterfowl in sanctuary areas.

Hunting accounts for more than 90 percent of refuge visitation (of the approximately 160,000 visitors
each year), and the Complex’s hunting programs provide the public with 1,363 days of hunting per
year (Table 10). The Complex is well-known throughout the surrounding area and adjacent states for
high quality deer and duck hunting opportunities. Hunting programs are also offered for small game
(squirrels, rabbits, raccoons), dove, wild turkey, and bobwhite.
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Table 10. Number of “hunt days” by refuge and species or group, 2004

Refuge Whi‘t;:;?iled Turkey Waterfowl | Small Game Total
Yazoo 75 0 0 66 141
Panther Swamp 114 44 43 129 330
Morgan Brake 106 0 48 125 279
Hillside 106 0 48 125 279
Mathews Brake 123 0 60 151 334
Total 524 44 199 596 1,363

From October 1 to the end of February each year, a large percentage of the staff’s time is devoted to
managing the hunt program. The Complex employs one full-time office clerk who devotes 100
percent of her time to processing and issuing special use permits for general hunting, fishing, and
quota hunt permits. The office clerk also responds to telephone and visitor inquiries and manages
the computerized hunt draw program. From October 1 to mid-November, the office clerk works about
30 hours of overtime per pay period to complete the necessary work to support the special use permit
program and other duties assigned to the position (e.g., computer updating and website
management). In the 2003/2004 hunting season, 6,089 unlimited and 1,522 limited/lottery permits
were sold to hunters and anglers, generating nearly $92,308.

From October 1 to the end of February, law enforcement staff patrol and conduct surveillance, check
hunter permits, operate deer check stations, respond to hunter emergencies, enforce laws and
regulations, ensure public safety, and protect refuge resources. In the 2003/2004 hunting season,
the Complex employed nine law enforcement officers (1 full-time, 4 dual function, and 4 seasonal
officers) to accomplish this work on five refuges and 43 Farm Service Agency tracts. The dual
function law enforcement officers devoted 100 percent of their time to law enforcement duties during
the hunting season, worked additional hours beyond their scheduled shifts, and managed or
maintained refuge resources the remaining six months of the year in the following positions: refuge
managers, biological science technicians, and equipment operators.

Law enforcement officers typically handle approximately 4,600 incidents or violations each year,
including incidents associated with vandalism, suspicious person reports, weapons violations, and
natural resource violations. Refuge law enforcement officers also respond to requests for assistance
to locate lost hunters or anglers, accidents, periodic flooding events that cover roads and traps
visitors, and violations involving Farm Service Agency lands.

53



Figure 11. Yazoo National Wildlife Refuge current visitor services
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Figure 12. Panther Swamp National Wildlife Refuge current visitor services
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Figure 13. Hillside National Wildlife Refuge current visitor services
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Figure 14. Mo
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Figure 15. Mathews Brake National Wildlife Refuge current visitor services
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Between 2003 and 2004, the Complex lost 5 law enforcement officers to employee resignations and
Service policy changes. Two full-time dual function law enforcement officers/biological science
technicians resigned; one full-time dual function Law Enforcement Officer/Project Leader relinquished
law enforcement authority due to Service policy changes; and two seasonal temporary law
enforcement employees and one full-time dual function officer were lost due to new Service policy
changes on refuge law enforcement. Subsequently, in 2004, the Complex employed only one full-
time and three dual-function law enforcement officers to cover the same work nine officers performed
in 2003. The full-time law enforcement officer devotes 100 percent of his time to law enforcement.
During the 6-month-long hunting season, the dual function law enforcement officers devote 100
percent of their scheduled shifts to law enforcement, plus an additional 40 hours per pay period
beyond their shifts’ limits during peak hunting periods.

Two of the five lost officers were biological science technicians who conducted refuge maintenance and
resource management duties during non-hunting season. The loss of these employees has severely
hampered law enforcement capability during the hunting season, and reduced the Complex’s ability to
conduct refuge maintenance and habitat management during the remainder of the year.

At public scoping meetings, more than 90 percent of the comments were related to hunting. Some of
the identified issues included hunter overcrowding, public safety, a lack of law enforcement presence,
declining deer harvest on Panther Swamp NWR, a lack of upland game bird hunting, all-terrain
vehicle use, expanded waterfowl hunting, disabled and youth hunts, and others. Most of the
identified issues directly affect the Complex’s responsibility for maintaining healthy wildlife populations
and meeting refuge purposes, while providing visitors with a high quality and safe hunting experience.

One of the important issues discussed at the public meetings was hunter overcrowding on Mathews
Brake NWR during the duck hunting season. Mathews Brake NWR provides 60 days of waterfow!
hunting. There is no current restriction on the number of hunters who can use this small area. Recent
articles in outdoor magazines have identified Mathews Brake NWR as a premier waterfowl hunting area.
While this coverage is favorable, the notoriety created by the articles has increased visits by larger
numbers of local and out-of-state hunters, greatly reducing the quality and safety of the hunt.

White-tailed deer hunting is a popular activity throughout the region, and the Complex has a reputation for
providing outstanding deer hunting opportunities. The Complex offers 524 days of white-tailed deer hunting.
Because four of the five refuges in the Complex were established for migratory birds, deer populations must
be controlled to prevent adverse impacts to migratory bird habitat. Harvest and habitat data collected over the
years have clearly demonstrated the need to remove approximately one third of the deer annually in order to
maintain a healthy herd and to prevent habitat damage. In the absence of large predators, such as wolves or
cougars, deer populations can rapidly increase and destroy migratory bird habitat. Deer consume agricultural
crops planted as high calorie foods for wintering waterfowl and browse the understory vegetation in forested
areas, preventing tree regeneration and altering the structure and species (flora and fauna) composition of the
forest. Over-browsed habitat cannot provide food or cover for scrub/shrub-dependent species, and habitat for
birds is reduced when deer consume vegetation used for cover or nesting.

Yazoo NWR produces approximately 200 deer a year which exceed healthy population maintenance
(Yazoo NWR data files). As deer herds radically reduce their food resources, they can starve or
become susceptible to diseases that healthy deer do not contract under normal circumstances. A
lack of sufficient food on refuge lands would force deer to move beyond refuge boundaries onto
adjacent private lands where they can consume agricultural crops planted by refuge neighbors.
Allowing hunters to remove surplus deer reduces the potential for refuge habitat damage and
agricultural crop losses, and negates the expense of controlling the deer herd with refuge employees.
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The Complex's deer population management program is dependent upon the availability of a
sufficient number of hunters to reduce the deer population to below carrying capacity. During normal
reproductive years, the refuge's objective would be to remove approximately 33 percent of the deer
population. On refuges in the Mississippi Delta region where deer are abundant and reproduction
success is high, refuges are challenged to attract a sufficient number of hunters to reduce the
population to the targeted level. Typical deer do not provide an incentive to the hunting public
because hunters can take typical deer at a variety of hunting areas throughout the Delta. To draw
hunters to refuges for deer hunting, an element must be added that is not available to the average
hunter elsewhere in the Delta. Historically this has been accomplished by providing the expectation
that a trophy buck can be harvested from refuge lands.

To ensure that migratory bird habitat is not adversely affected by deer populations, annual public deer
hunting opportunities will be offered. The program will aim for removal of approximately one-third of
the herd annually with a 1:1 harvest ratio of the sexes. The regulation of season lengths, hunting
areas, and hunter quotas will ensure a balance between population levels and carrying capacity,
while providing for public safety during hunting season. The Complex's hunt program is designed to
optimize the number of deer taken while maintaining a percentage of older bucks (5 to 10 percent) in
the trophy class each year to attract enough hunters to reduce the herd by 33 percent. To date,
Complex efforts have attracted sufficient hunters to remove the desired number of deer, as evidenced
by the presence of hunters from 26 states during the 2003 hunt year.

Hunting is also offered for other small game from populations of animals capable of sustaining
harvest, including ducks, rabbit, squirrel, raccoon, and quail. These hunting programs are very
popular and contribute to the Complex’s public use program.

Fishing. Currently, fishing is the second most popular public use activity on the Complex. All refuges within
the Complex, with the exception of Yazoo NWR, are currently open to fishing at certain periods throughout
the year. The closure of Yazoo NWR to fishing is based upon the presence of high organochlorine levels,
including DDT, in fish on the refuge. These levels have exceeded minimum federal standards.

The 1997 Fisheries and Aquatic Resources Strategic Plan (1997 Fisheries Strategic Plan) recognizes the
importance of fisheries and aquatic resource management and identifies goals to meet fisheries needs.
Goal 5 directs the Service to “Provide for sustainable recreational fishing opportunities in the Southeast
adequate to meet public needs.” An objective under this goal states, “Provide and maintain recreational
fishing opportunities on Service lands” and lists several tasks in conjunction with this pursuit, including
“establish new recreational fishing opportunities,” “increase access to recreational fishing sites on and
across Service lands,” and “develop methods for integrated management of migratory bird populations,

other animals and plants, and recreational fisheries on Service lands.”

Challenges associated with meeting the goals of the 1997 Fisheries Strategic Plan include local water
quality issues, such as sedimentation, contaminants, channelization, and agricultural impacts. Most streams
or rivers in the Complex have been channelized or altered, and open-water aquatic sites on the refuges that
are suitable for fishing are predominantly commercial catfish ponds that have been acquired and modified.
These issues hinder the ability of the Complex to meet the goals of the 1997 Fisheries Strategic Plan. In
addition, barriers to the natural migration of desirable game fish into refuge waters due to hydrological
alterations have resulted in a higher proportion of “rough fish,” such as carp, in refuge waters.

Secondary challenges to meeting the goals of the 1997 Fisheries Strategic Plan include:

e The lack of public access to fishable waters (e.g., roads, trails, and boat ramps).
e The lack of fishing facilities that would enable public fishing (e.g., docks and fishing piers).
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¢ Providing angler access while minimizing disturbance to waterfowl, shorebirds, and other
waterbirds.

e Meeting habitat objectives for waterbirds while incorporating fisheries management into the
same impoundments.

Roads and Trails, Interior and Exterior

Federal, state, or county highways and COE levee roads currently provide access. Many interior
roads were constructed to facilitate farming and timber-harvest programs. Some roads provide all
weather access with a minimum clearance 2-wheel drive vehicle. However, many roads on the
refuges are impassible to 2-wheel-drive vehicles during wet weather and some roads are impassible
to 4-wheel drive vehicles during wet weather.

Road maintenance is expensive, time-consuming, and in some areas on a few refuges only
possible in late summer during the driest conditions. The staff devotes a large portion of its
time to road maintenance (e.g., grading, mowing, and spraying), particularly on Panther Swamp
NWR where local soils are not suitable substrate for roads. Often even minimal traffic produces
ruts and potholes that preclude subsequent vehicle access. The lack of public access by
conventional vehicles to large portions of the refuges has been addressed somewhat by the use
of all-terrain vehicles (ATVs).

Studies have shown that excessive off-trail ATV use has a detrimental effect on habitats. Impacts
can include soil erosion, natural water flow alterations, the destruction of plant root systems, the
spread of exotic and invasive plants, noise, and air pollution. However, access to some portions of
the refuges is not available without ATVs. Per capita, there are more ATVs sold in Mississippi than
any state in the nation, primarily due to their ability to provide access to remote areas that are
inaccessible by car or truck. As larger and more powerful ATVs are designed, more passengers can
be carried, and a larger footprint of impact is produced.

Panther Swamp NWR currently offers 38 miles of ATV trails, Hillside NWR offers 9 miles, and Morgan
Brake NWR offers 8 miles of trails, for a combined total of 55 miles. All trails are well defined on hunt
brochure maps and are open only during periods of hunting and fishing. Trails are difficult, time
consuming, and expensive to maintain. The ATV trails on Panther Swamp NWR are the most difficult
to maintain. When ATV operators cannot navigate an impassible portion of the trail, they often drive
off-trail through the forest, damaging habitat as they proceed. Larger ATVs produce more damage
then lighter ATVs and with heavy use and abundant rainfall, the wet, poorly drained soils become
heavily rutted. During the winter season and after rain events many ATV trails function as waterways,
eroding soil along the way and increasing sedimentation in the forests and other types of habitats.

Two executive orders regulate ATV use on federal public lands: Executive Order 11644 signed by
President Nixon in 1972 and Executive Order 11989 signed by President Carter in 1977. Together
these orders require that off-road-vehicle use on public lands must be managed to “protect the
resources of those lands, to promote the safety of all users of those lands, and to minimize conflicts
among the various uses of those lands.” The orders also require that when ATV routes are
designated, federal land managers must minimize damage to soils, watershed, vegetation, and other
land resources, minimize wildlife harassment and impacts to wildlife habitat and minimize conflicts
between ATV use and other uses of the land. In compliance with these executive orders, Service
policy requires all ATV use to be in conjunction with wildlife-dependent activities only, and ATV use is
confined to designated areas or trails.
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Public comments on the value of ATVs were mixed, centering mainly on two factors: the desired use
of ATVs to access remote hunting areas and to retrieve harvested deer, and the opposition to ATV
use due to the impacts and disturbance they produce. With the currently accepted use of ATVs and
the public’s perception that ATVs are a necessity to access hunting and fishing areas, it would be
difficult to develop an effective public use program that provides maximum area use for hunting and
fishing opportunities without providing for some limited ATV use. One of the most popular activities
on the Complex is deer hunting, and in order to obtain the targeted harvest level of white-tailed deer,
it is necessary to disperse hunters over as much of the Complex as possible. A wide dispersal of
hunters also reduces problems associated with hunter overcrowding along roads that remain
accessible throughout most of the year.

These factors combined can produce challenges that restrict public access and prevent hunter
dispersal. One potential solution for several of these factors would be to acquire county road access
along the outside perimeter of all of the refuges (subject to the availability of willing sellers.)

Visitor Centers and Contact Stations. No visitor center is available on any of the refuges in the Complex.
The Complex currently maintains only three offices, the Complex headquarters at Yazoo NWR, the refuge
office at Panther Swamp NWR, and the refuge office at Morgan Brake NWR. Two of the office facilities,
including the Complex headquarters located at Yazoo NWR, and the refuge office at Panther Swamp
NWR, are very inadequate for staff and visitor needs. Both the biological and public use review reports
recognized the need to construct new facilities in order to provide opportunities for program development
and to properly welcome and orient visitors. A small office is located in the shop at Hillside NWR, but this
refuge is unstaffed. Mathews Brake NWR has no office and is also unstaffed.

The headquarters at Yazoo NWR was built in 1959 as a shop/office and has been modified over the
years to accommodate a growing staff. The shop bays have been converted to offices, and the
building now contains offices for 8 staff members. Office spaces are cramped and outdated, and
storage areas for files and other refuge documents are very limited. A gravel drive and parking lot
introduces gravel dust into the office that settles into keyboards, computers, printers, and other office
electronic equipment. The building contains one small room that provides space for both visitor
reception and office space for two staff members. Only a single-unit restroom is available for the
staff, and it is often shared with visitors.

The headquarters office water supply is a well-water treatment system and 900-gallon holding tank
that was installed in 2001. Drinking water in the headquarters office is available only from the
restroom sink, or from an outside water spigot at the side of the building. The water supply system
also supplies drinking water to two maintenance shops, two volunteer trailers, and two quarters’
houses. No public drinking water or public restrooms are available to the public.

Although Yazoo NWR actually receives over 60,000 visitors annually, Refuge Management
Information System (RMIS) data reports that the Complex headquarters office receives only about
11,000 visitors annually. These numbers demonstrate the difference between the abundance of
visitors using the refuge and the much fewer numbers of visitors stopping by the headquarters office.
The primary reason for the difference is due to the lack of drinking water, public restrooms, public use
programs, interpretation information, and visitor services facilities at the headquarters office.
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Morgan Brake NWR received funding for a new office in 2003. The refuge receives about 6,500
visitors annually. The refuge office was constructed in 2004 to replace the previous refuge office, a
converted ranch-style house that was purchased as part of the land acquisition program and modified
to serve as the refuge office. Funding was obtained for a new office after an inspection revealed
extensive degrading asbestos materials in the converted ranch-style house. The new office will
provide ample office space for the 4-5 person staff.

Panther Swamp NWR'’s office is also a converted ranch-style house that was originally constructed in the
1970s. In addition to structural issues associated with the concrete slab foundation, the wiring is outdated,
the air conditioner and heater require frequent repair, and the septic system’s capacity is very limited. In
addition, the office has flooded several times in the past 10 years during significant flood events in the area.

Public Use on Farm Service Agency Fee Title Tracts. Forty-three widely scattered fee title Farm Service
Agency tracts are included in the Complex, totaling over 12,000 acres. In January 2004, legislation
sponsored by Senator Thad Cochran and Congressman Bennie Thompson created two new refuges in the
Complex. No additional land was purchased to create the refuges. Instead, many of the existing Farm
Service Agency fee title tracts were redesignated as the new Holt Collier and Theodore Roosevelt NWRs.
Management plans for the two new refuges will be addressed in a separate CCP.

Of the 43 Farm Service Agency tracts (including those designated as the new refuges), 10 include public access
and are large enough to provide quality, limited public hunting opportunities. Overall, the lack of adequate public
access and poor quality of both interior and exterior roads has limited the amount of public use.

LAND PROTECTION
Contaminants and Sedimentation on the Complex

Complex refuges are surrounded by extensive agricultural row crop production, and contaminants
and sedimentation from past agricultural practices have impacted every refuge in the Complex.
Historical use of organochlorine pesticides (e.g., DDT, PCB’s, toxaphene, dieldrine, and lindane),
which contain heavy metals (mercury) were commonly used in farming operations (especially cotton)
prior to being banned in the 1970s. These chemicals do not break down readily into harmless
compounds and still remain in the substrate, attached to sediments that were deposited in waters
within and surrounding the refuges. The chemicals continue to contaminate fish and other aquatic-
dependent resources such as fish-eating birds, wood ducks, and raccoons. Birds feeding on
contaminated fish ingest the chemicals or their bioproducts, and species feeding on the birds
continue the bioaccumulation process. DDT and toxaphene levels found in sampled fish in Steele
Bayou on Yazoo NWR have led to a prohibition on fishing in the Bayou on the refuge.

To provide sufficient water for managed water-dependent habitats, all of the refuges are dependent
on water from the surrounding contaminated watersheds, streams, and rivers. Mathews Brake NWR
receives water from Abiaca Creek, and Hillside NWR receives water from the Black and Fannegusha
Creeks. Both of these creeks are listed on the state of Mississippi’s Section 303(d) list of impaired
waterbodies. Section 303(d) streams do not meet one or more of their designated uses because
water quality in the streams is impaired. Water quality data collected by the Mississippi Department
of Environmental Quality demonstrates that the water quality in these creeks has been impaired by
high concentrations of fecal coliform bacteria. Water contaminated by intestinal bacteria could also
contain salmonella, and there is concern that bacteria in stream water could overflow into wetlands in
the area and cause diseases in waterfowl populations.
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In addition to chemical and fecal coliform bacteria contamination, studies have shown that runoff from
agricultural fields and upstream gravel mining operations have introduced excessive siltation and
turbidity in waterbodies throughout the Complex. Studies conducted by the U.S. Geological Survey
have shown that, overall, sedimentation has resulted in the loss of important wildlife (including
migratory birds) and habitat, and has increased densities of undesirable fish populations (common
carp, buffalo, gar, bowfin, and freshwater drum). For example, data for Abiaca Creek, which supplies
water to Mathews Brake, indicate that the stream has introduced large sediment loads into the
refuge, filling in the brake and destroying bottomland hardwood wetland habitats. Silt deposits have
also reduced the depth and extent of wetland habitat and altered normal drainage patterns on the
refuge. Repeated silt deposits have killed trees and converted forest composition from water tolerant
species to less water tolerant species having fewer benefits to fish and wildlife. Open water aquatic
habitat has been lost as silt deposits fill up waterbodies and reduce the depth of the water.

Hillside NWR was purchased fee title by the COE for its Hillside floodway “Yazoo Basin Headwater
Project.” The purpose of the project was to allow silt-laden waters to drop their sediment loads before
reaching the Yazoo and Mississippi Rivers, preventing costly dredging projects. The COE project has
transformed most of the land into a silt collection sump via a cutoff levee containing the altered channels
of Black and Fannegusha Creeks. Although the Hillside floodway project is just beyond half of its
estimated 50-year life, the silt collection capacity of the land is nearing the 50-year estimated capacity.

Cultural Resources

With the enactment of the American Antiquities Act of 1906, the U.S. Government recognized the
importance of cultural resources to the national identity and sought to protect archaeological sites and
historic structures on those lands owned, managed, or controlled by the United States. Historic
preservation laws have expanded dramatically since 1906. Several themes recur in the laws and the
promulgating regulations, including directives that Federal agencies will:

1. Systematically inventory holdings for “historic properties” and scientifically assess each
property’s eligibility for the National Register of Historic Places;

2. Consider the impacts to cultural resources during agency management activities and seek to
either avoid or mitigate adverse impacts;

3. Protect cultural resources from looting and vandalism by informed management, law
enforcement efforts, and public education;

4. Increase consultation with relevant groups (such as Native American tribes and African
American communities), to address how a project or management activity may impact specific
archaeological sites and landscapes deemed important to those groups; and

5. Identify, research, and protect historic properties, and provide cultural interpretation for the public.

Cultural resource inventories have been completed on about 25,000 acres throughout the Complex.
Yazoo, Mathews Brake, and Hillside NWRs have been surveyed prior to and following acquisition.
The only refuge in the Complex with significant cultural resources to date is Yazoo NWR, with five
properties eligible for listing in the National Register of Historic Places. Yazoo’s potential National
Register sites include the Swan Lake Indian mounds, Deer Lake Village, Deer Lake Village South,
the Steele Bayou site, and the Big Lake site. These sites need to be added to the National Register.
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Private Lands and Forest Fragmentation

Panther Swamp NWR contains the largest contiguous block (21,000 acres) of forest in the Complex.
Actively managed to improve forest composition for wildlife dependent on interior forest habitats,
Panther Swamp NWR’s forestlands are rare in the Mississippi Delta region. Although federal- and
state-owned lands are managed and protected, habitat losses on private lands continue. Land
clearing, one-time “high-grade” timber harvests, aquaculture, and urbanization are ongoing threats to
the few remaining forests on private lands.

The National Wildlife Refuge System could never acquire enough land to meet the habitat needs of all
resident and migratory wildlife. Imperiled wildlife such as neotropical migratory birds, some waterfowl,
and threatened and endangered species are dependent on lands in private ownership, as well as
government owned lands. While many landowners are actively managing all or portions of their lands for
wildlife, many others depend on their lands to produce an income for them and their families.

Technical and financial assistance is available to help private landowners develop and manage
habitat. Financial assistance would provide funding for habitat restoration projects that can restore
habitat for species at risk, wetland species, forest interior species, and threatened and endangered
species. Because government-based financial resources are becoming limited, efforts to restore
habitat will be prioritized for areas of greatest need.

Former Farmers Home Administration Lands

The Agricultural Credit Act of 1987 authorized the Farmers Home Administration (FmHA), now known
as the Farm Services Agency, to transfer easement or fee title interest in inventory farm property,
without reimbursement, to federal or state agencies for conservation purposes. During the late 1980s
and early 1990s, several thousands of acres of easements and fee title interests were transferred to
the Service, primarily in the southeastern United States. Within the Complex, the Service manages
12,291 acres of fee title transfers (43 tracts) and 998 acres in easements (12 tracts). These tracts
range in size form a few acres to several thousand acres and some pose significant management
problems for the Service due to several reasons, including distance from existing stations, lack of
manpower and funding to manage and patrol, trespass issues, etc.

GENERAL ADMINISTRATION

Funding and Staffing

Limited staff, facilities, equipment, water management capability, and other factors have prevented
refuges in the Complex from accomplishing many defined purposes and management objectives.
Staff shortages at Panther Swamp, Hillside, Morgan Brake, and Mathews Brake NWRs (Table 11)
have limited management capabilities over the years. The 63,344 acres on these four refuges are
currently staffed with only five staff members and three intermittent employees. Panther Swamp
NWR has only three approved FTEs, and currently only two positions are filled. Hillside and Mathews
Brake NWRs are unstaffed. Staff shortages are compounded by the necessity of sharing limited
equipment and facilities with other refuges in the Complex. Further, problems are introduced by the
necessity of managing large expanses of refuge lands that are separated by 50 or more miles. The
end result is a serious negative impact on biological, maintenance, and visitor services programs,
degraded facilities, limited wildlife and habitat projects, and nonexistent visitor services programs.

Biological and public use review teams and the public identified the need for additional staff,
especially at Panther Swamp, Morgan Brake, Mathews Brake, and Hillside NWRs.
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Monitoring, Inventory, Research, and Adaptive Management

To date, management decisions have been based on the best available data and best professional
judgment. Due to limited personnel and funding, refuge management activities have focused on
producing habitats that support priority species, instead of species monitoring and inventory.
Therefore, baseline information is absent for:

Habitats, wildlife, fisheries, and biodiversity.

Comprehensive, Complex-wide species-based habitats.

Geographic Information Systems-based data.

Population inventory and monitoring.

Current populations, rate of spread, and structured control measures for invasive species.
Centralized data storage program.

Although this information is vital to adequately support scientifically based management decisions,
refuges in the Refuge System are typically not staffed or funded to function as research stations.
Therefore the Complex is dependent upon partnerships with other federal agencies, state agencies,
non-governmental offices, and universities to conduct research that will guide and support habitat
management decisions and habitat restoration projects.
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Table 11. Acres managed by station, approved full-time equivalents (FTEs), and full-time
positions funded by other sources

Refuge Office | Refuge(s) Managed Acres Managed Complex/Refuge Staff
Complex Hillside 77,090 acres of refuge Project Leader (GS-14)
Headquarters Holt Collier lands inside acquisition Deputy Project Leader (GS-

(located at Yazoo
NWR)

Mathews Brake
Morgan Brake
Panther Swamp
Theodore Roosevelt
Yazoo

boundaries.

12,291 acres in (43) Farm
Service Agency Fee Title
998 acres in (12) Farm
Service Agency
easements

80 acres in (1) MDOT
Transfer (included in
Carter Tract)

80 acres in (1) Fee Title
(Theunissen) Darlove
Tract

Total 90,459 acres

13)

Forester (GS-12)

Park Ranger (LE) (GS-9)
Private Lands Biologist
(GS-11) Wildlife Biologist
(GS-11) Administrative
Officer (GS-9)

Tractor Operator (WG-6)*
(Shared)

Office Clerk (GS-5)**

Yazoo NWR

Yazoo

13,022 acres

Automotive Worker (WG-8)
Equipment Operator (WG-
9) (Shared)

Morgan Brake
NWR

Hillside, Mathews
Brake, and Morgan
Brake

25,371 acres

Refuge Manager (GS-11)
Biological Technician (GS-
7)

Park Ranger
(Interpretive)(GS-7)
Equipment Operator (WG-
8)++ (Shared)

Panther Swamp
NWR

Panther Swamp

38,697 acres

Refuge Manager (GS-11)
Park Ranger (Interpretive)
(GS-7) Equipment Operator
(WG-10)

TOTAL Complex Staff

16 approved FTEs + 2
positions funded by COE
and Hunt Permit Fees

*Funded by Corps of Engineers funds
**Funded by Hunt Permit Fees
++FTE for a WG-8 Equipment Operator position is currently stationed at Yazoo NWR.

Note: Two FTEs for equipment operators are stationed at Yazoo NWR, but the employees in these positions serve more
than half their time at Morgan Brake, Mathews Brake, or Panther Swamp NWRs. Two staff positions (Tractor Operator
(WG-6) and Office Automation Clerk (GS-5) are occupied by full-time staff but their positions are not approved FTEs.
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IV. Management Direction

INTRODUCTION

This chapter describes the goals, objectives, and strategies that would be used to implement a
science-based stewardship program for fish and wildlife resources on the Complex. Over the next 15
years the management directions outlined in this CCP will guide how the Complex will:

e Meet refuge objectives and support the mission of the Refuge System;
e Manage native wildlife to achieve habitat management objectives for federal trust species, and
¢ Achieve biological integrity for other native flora and fauna.

While the priority of the Fish and Wildlife Service and the Refuge System is the protection of federal
trust species (e.g., migratory birds, threatened and endangered species, anadromous fish and marine
mammals), the mission identifies responsibility for all fish, wildlife and plant resources. On national
wildlife refuges, wildlife conservation is the first priority in refuge management. Wildlife-dependent
recreation (e.g., hunting, fishing, wildlife observation, wildlife photography, and environmental
education and interpretation) will be emphasized. Public uses are allowed if they are compatible and
appropriate with wildlife and habitat conservation.

National Wildlife Refuge System Mission:

“To administer a national network of lands and waters for the conservation,
management, and where appropriate, restoration of the fish, wildlife and plant resources
and their habitats within the United States for the benefit of present and future
generations of Americans.”

The Service assumes responsibility for managing non-migratory wildlife that is dependent on refuge
resources, but never to the detriment of the purpose for which the refuge was established. A variety of
LMRAV wildlife species inhabit refuge lands on the Complex, and some of those species are highly visible
and valued by the public (e.g., white-tailed deer, wild turkey, and cottontail rabbits). Although these game
species are important to the public for their recreational values, non-game species are equally important.
To maintain the biological integrity, diversity, and environmental health of the Refuge System,
management should include baseline information on all wildlife and their habitats to document their
existence, monitor trends, and understand the impacts of refuge programs on biodiversity.

Four alternatives were identified for managing Complex lands:

A - No Action,

B - Balanced Habitat and Public Use Emphasis,
C - Public Use Emphasis, and

D - Interior Forest Habitat Emphasis.

All of the alternatives are described in the Alternatives section of the Environmental Assessment,
which was Section B of the Draft Comprehensive Conservation Plan for the Theodore Roosevelt
National Wildlife Refuge Complex. However, the Service selected Alternative B, Balanced Habitat
and Public Use Emphasis, as the preferred alternative, since it was determined to best meet the
goals and vision of the Complex and the refuges. Implementing Alternative B will result in a diversity
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of habitats for a variety of fish and wildlife species, while meeting the Complex’s primary purpose of
providing habitat for waterfowl. Alternative B will increase waterfowl and songbird use and
production, increase protection for forest interior-dependent wildlife on Panther Swamp NWR,
enhance resident wildlife populations, restore wetlands and hydrology, and provide greater
opportunities for a variety of compatible wildlife-dependent recreation and education activities.

VISION
The vision for the Theodore Roosevelt National Wildlife Refuge Complex is:

Based on sound science, the Theodore Roosevelt National Wildlife Refuge Complex will
protect, manage, and, where appropriate, restore a system of lands and waters to
provide for wildlife, fisheries, and plants and their habitats within the Mississippi River’s
Yazoo Backwater Area for the benefit of present and future generations of Americans.

The Complex will expand its role in land protection efforts by acquiring (from willing
sellers) additional habitats for migratory birds and other federal trust species while
working with all interested parties to promote conservation efforts on non-refuge lands.
The Complex will play a critical role in reducing forest fragmentation and lead in
reforestation and restoration of bottomland hardwoods and other wetlands. The
Complex will provide and promote research opportunities that lead to an understanding
of the resource management needs of the Lower Mississippi River Ecosystem.

The Complex will build partnerships to protect and promote the ecological viability of the
landscape, wildlife-dependent recreation, and the historical and cultural resources of the
region. When compatible, wildlife-dependent recreational opportunities for hunting,
fishing, wildlife observation, wildlife photography, and environmental education and
interpretation will be provided while promoting the public’s understanding of the
purposes of the Complex and the mission of the National Wildlife Refuge System.

GOALS, OBJECTIVES, AND STRATEGIES

Seven goals have been identified to meet the issues, concerns, and needs expressed by the planning
team, the refuge staff, the governmental partners, and the public.

The defined objectives and strategies for each goal reflect the Service's commitment to the National
Wildlife Refuge System Improvement Act of 1997, the mission of the National Wildlife Refuge
System, the North American Waterfowl Management Plan, the Partners-in-Flight Plan, and the
purposes of and vision for the Complex. Goal accomplishment is dependent upon the availability of
adequate funds and staff over the next 15 years. Maps for proposed habitat management and visitor
services can be found at the end of this chapter.

GOAL 1. HABITAT AND SPECIES MANAGEMENT — Maintain habitat and species representative of
the lower mississippi river valley, with special emphasis on waterfowl, other migratory birds, and
threatened and endangered species.

Discussion: The Complex provides a diversity of habitats for resident and migratory species. Although four of
the refuges in the Complex were established to provide for the habitat needs of migratory birds with an emphasis
on waterfowl, refuges in the Refuge System are responsible for all native species occurring on refuge lands.
Therefore, habitat for fish and other wildlife is managed to suit the needs of the largest variety of species.
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All five refuges in the Complex have been designated by the Audubon Society as “Important Bird
Areas.” Complex lands provide forest habitat, grasslands, and scrub/shrub habitat for neotropical
migratory birds, such as prothonotary warblers, bobolinks, dickcissels, painted buntings, and white-
eyed vireos. A diversity of habitats, including sanctuary areas for waterfowl, provide feeding, resting,
and loafing habitat for tens of thousands of wintering ducks and geese, and nesting habitat for wood
ducks and hooded mergansers. Moist-soil management areas provide foraging habitat for non-game
waterbird groups, including shorebirds, marsh birds, and colonial waterbirds/wading birds.

Breeding colonial wading birds use nesting habitat in brakes, swamps, and a few wooded impoundments
throughout the Complex. Yazoo NWR’s Deer Lake provides extensive beds of giant cutgrass for nesting
habitat for marsh species, such as grebes, moorhens, gallinules, rails, and bitterns.

Panther Swamp NWR contains one of the few remaining large interior forests in Mississippi, similar to
the forests that historically supported millions of songbirds in the LMRAV. Its proximity to larger
blocks (>10,000 acres) of similar forested habitat, such as Delta National Forest, provides an
opportunity to link management efforts with partnering Federal and State agencies to manage habitat
for priority interior forest-dependent birds.

Concern over waterfowl population declines in the 1980s resulted in the establishment of the North
American Waterfowl Management Plan, which focused the attention of federal, state, and private
conservation groups on critical wintering and breeding areas. The LMVJV was selected as one of the
wintering focus areas. In setting habitat objectives for the LMVJV, the consensus was that foraging
habitat is the limiting factor. The objectives are based on food production goals by habitat types
including harvested and unharvested cropland, moist-soil areas, and bottomland hardwood wetlands.

Each of these habitat types is required to provide the variety of food resources (i.e., native plant
seeds, small grains, and invertebrates) required by waterfowl wintering in the Lower Mississippi River
Valley. Step-down objectives were established in Mississippi for public and private lands.

Guidelines for minimum duck-use-day objectives were determined by using a series of step-down
plans starting with the North American Waterfowl Management Plan (NAWMP) population objectives.
These objectives were further stepped down to the LMVJV, which were then allocated to each state.
Coordination meetings were held in each state to determine who could provide the habitat
requirements and where the habitat would be located (public or private lands). Taking into account
sanctuary requirements (in addition to foraging requirements), public land managers determined the
potential for meeting state objectives. Each of the refuges within the Complex was then allocated a
minimum number of duck-use-days (Table 12) based on past wintering waterfowl surveys and
available habitat types. These population objectives were translated into minimum habitat objectives
for bottomland hardwoods, moist soil, and unharvested crops.
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Table 12. Lower Mississippi Joint Venture step-down objectives (2003) for dabbling ducks for the Theodore Roosevelt
National Wildlife Refuge Complex

Refuge/ DUD Greentre.e Greentre.e Moist Soil Moist Soil Unharvested Unharvested
Unit Objective Reservoir | Reservoir | q,.0 tive) | (Current) T CEE
(Objective) (Current) (Objective) (Current)

Yazoo 6,521,991 275 1,350 559 650 350 788
Panther 8.172,000 0 0 1,235 400 300 470
Swamp

Carter Tract 2,155,700 0 0 600 600 100 200
Hillside 2,529,533 1.200 200 236 200 50 290
Morgan 5,951,004 0 0 1175 589 222 172
Brake

Mathews 975,350 50 50 700 0 0 0
Brake

TOTALS 26,305,578 1,525 1,600 4,505 2,439 1,022 1,920

*25 percent share of cooperatively farmed crops
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Currently, 9,600 acres of small grain crops are planted on refuge lands (excluding Mathews Brake
NWR). Assuming a 25 percent refuge share, 2,400 acres would be available to provide small grain
crops for waterfowl. This exceeds the NAWMP’s 1,022-acre goal for ducks; however, the Waterfowl
Focus Group identified an additional objective of 1,200 acres of unharvested grain crops for geese,
bringing the total unharvested grain crop minimum objective to 2,222 acres (1,022-acre NAWMP
objective for ducks, and 1,200-acre Waterfowl Focus Group objective for geese). Complex
agricultural acres have already been reduced by approximately 20,840 acres since 1980 and will
continue to be reduced to a level commensurate with identified waterfowl objectives.

The initial duck-use days and habitat objectives are currently being reevaluated by the LMVJV.
Foods (including waste grain), suitable habitat available on private lands, and the evaluation of
wintering waterfowl population surveys on the Complex may produce changes in the objectives in the
near future. New information preliminarily demonstrates that earlier harvests and more efficient
harvest techniques have resulted in less available waste grain for wintering waterfowl on private
lands. When crops are harvested earlier in the year, waste grain sprouts and grows, eliminating its
use for waterfowl during the wintering season.

As the studies are concluded, the objectives will be re-evaluated. For this reason, most
agricultural lands targeted for removal from the cooperative farming program will be converted
to scrub/shrub, grasslands, and moist-soil habitat. This will provide habitat for a variety of
wildlife, and would allow the conversion back to crop lands should the objectives for
unharvested crops be increased. In the future, if the need for additional crop lands is
determined unnecessary, a portion of the lands converted to scrub/shrub, grasslands, and
moist-soil habitat could be restored to bottomland hardwoods.

Sub-Goal 1A. Waterfowl sanctuary — Provide effective waterfowl sanctuaries on all refuges within the
Complex.

Discussion: Sanctuaries are necessary to reserve the habitat elements essential for waterfowl
survival and to serve as reservoirs from which populations can be replenished. Sanctuaries also
protect waterfowl from over-harvest (Munro 1964). Sanctuaries have long been considered an
important part of waterfowl management (Bellrose 1954), although research on their role in
maintaining populations has received limited attention. However, individual studies have illustrated
some of the biological values of sanctuaries. Banding on and off refuges has shown that sanctuaries
reduce the effects of hunting mortality on mallards (Blohm et al., 1987). Excessive disturbance by
hunters has been shown to reduce the fat storage and feeding success of greater snow geese (Feret
et al., 2003) and increase energy expenditure by several species of migrating and wintering waterfowl
(Havera et al., 1992, Kahl 1991). Also, mallards and other species preferentially use undisturbed
forested wetlands for pairing and other social activities in the Lower Mississippi Valley during winter
(Fredrickson and Heitmeyer 1988). Sanctuaries provide wintering waterfowl with food, cover, and
water, and provide areas for pair bonding. Waterfowls in sanctuary areas can maintain vital fat
reserves that they will need for long distance migration. Ducks lacking sanctuary use more energy,
reducing their fat reserves.

Objective 1A. Maintain a minimum of 18,300 acres for waterfowl sanctuary Complex-wide,
where few to no disturbance factors are allowed during the critical winter period (January 1
through March 15.)

Discussion: The establishing legislation for four of the refuges (excluding Hillside NWR) is “for use as
an inviolate sanctuary for migratory birds.”
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Strategy:

o Designate the listed minimum acres of sanctuary by posting signs, closing gates, and
providing information in brochures and other public information.

Yazoo NWR 1,981 acres
Panther Swamp NWR 9,255 acres
Hillside NWR 2,029 acres
Morgan Brake NWR 4,190 acres
Mathews Brake NWR 833 acres

Sub-goal 1B. Moist-soil/shallow-water impoundments — Provide moist-soil/shallow-water
impoundments for a variety of species.

Discussion: “The principle of increasing the seed production of annual plants with seasonal
drawdowns of moist-soil sites was recognized in the 1940s but not applied as a management strategy
until the 1970s. Moist-soil habitats are natural or managed, seasonally flooded wetlands dominated
by grasses, sedges, or other herbaceous plants. The availability of plant seeds attracts and
concentrates waterfowl and other wetland wildlife species. Decomposing vegetative parts of moist-
soil plants also provide substrata for invertebrates, which are vital foods for many wetland wildlife and
fish. Moist-soil impoundments generally produce more food and are more consistently productive
than bottomland forests.” (Reinecke et al., 1989).

Because moist-soil management requires personnel, equipment (wells, pumps, tractors, disks,
mowers), chemicals, and energy resources (gasoline, diesel, electricity), costs can be substantial
compared to cooperative farming. However, natural wetland losses in areas surrounding refuge
lands in the Complex have created the need for managed wetlands on protected areas, to ensure
essential habitat and food resources for wetland-dependent wildlife species’ health and survival. A
variety of waterfowl species use moist soil and shallow water impoundments. Table 13 depicts
current water management capability on the Complex.

Table 13. Water control structures and wells*

Refuge Existing WCS Existing Wells
Yazoo 92 18
Panther Swamp 36 5
Carter Tract 22 9
Hillside 12 3
Morgan Brake 30 14
TOTALS 192 49

*Needs for water control structures and wells are addressed in Maintenance Management System (MMS) and Refuge
Operating Needs System (RONS) documents
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Objective 1B.1. Waterfowl: Annually, provide a minimum of 4,500 acres of moist-
soil/shallow-water habitats for waterfowl to support national and regional plans.

As discussed in “Habitat Management for Migrating and Wintering Waterfowl in North America”
(Reinecke et al., 1989), “the objectives of many waterfowl management areas in the Mississippi
Alluvial Valley (MAV) are to provide habitat for migrating and wintering waterfowl and maintain a
diversity of wildlife species.” Habitat complexes can satisfy these objectives more effectively than
individual habitats because the strengths of one management method compensate for the
weaknesses of another. Forested wetlands provide excellent wildlife habitat with low management
costs, but food production for waterfowl is limited. Moist-soil impoundments are intermediate in
management costs and food production, and provide habitat for a diversity of wetland and upland
wildlife species. Crop production provides the greatest yield of waterfowl food per unit area, but
management costs are high and benefits to other wildlife generally are low. Habitat complexes are
also complementary regarding quality of waterfowl foods produced. Croplands primarily provide
energy, whereas natural foods contribute energy, protein, and other nutrients.

Although the advantages of habitat complexes are clear, the best ratio of habitat types is less
obvious. Farming probably should be limited to the minimum area necessary to satisfy food
production objectives that are not attainable with moist-soil impoundments and forested wetlands.
Moist-soil impoundments generally produce more food and are more consistently productive than
bottomland hardwood forests. Forested wetlands should remain an important habitat on refuges in
the MAV because of their low management costs and general wildlife habitat values.”

In order to meet the 19.1 million duck-use-day minimum objective in national and regional plans,
including the North American Waterfowl Management Plan, appropriate Complex lands will be
managed to provide habitat, food resources, and sanctuary for ducks.

The Complex will manage a minimum of 4,505 acres of moist-soil habitat within current acquisition
boundaries to encourage the growth of moist-soil plants for seed production, and to encourage
invertebrates that will provide a food resource for a variety of wetland-dependent migratory birds.

Strateqies:

¢ |Install water level gauges on all managed impoundments with infrastructure in place for
complete water control.

e Maintain early successional moist-soil plant communities and control undesirable plants by
such means as mechanical disking, herbicides, periodically rotating agricultural crops, and
water level management.

e Implement a system to record water levels, habitat manipulations, plant coverage, and
migratory bird response in all appropriate impoundments, and use adaptive management
procedures to improve results.

¢ Continue to use the rotational management scheme at the Cox Ponds (Yazoo NWR) to
develop a cycle of early successional development and renewal that will supply optimum
forage and habitat conditions for target species. Apply successful techniques from the Cox
Ponds to other moist-soil impoundments throughout the Complex.

o Develop infrastructure to provide the capability for complete water control on all appropriate
impoundments.

e Develop a protocol for managing moist-soil areas with only partial water control, using 400
pounds-per-acre as a minimum production rate. If the minimum cannot be achieved, consider
planting millet or converting to row crops.
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o Develop a GIS database of all water management units that includes floodable acreage, water
control structures, soil types, vegetation transects, flood chronologies, and manipulations.

e Conduct and keep records of in-depth plant surveys at least twice annually in all moist-soil
management units.

o Replace water control structures and wells (as needed) on the Complex and install new wells
and water control structures to provide maximum water control.

Objective 1B.2. Long-legged Waders: Provide a minimum of 700 acres of shallow-water
habitat during the nesting and post-nesting periods for long-legged waders.

Discussion: On selected impoundments, moist-soil and shallow-water management strategies can be
structured to provide foraging habitat for long-legged waders. This is especially important during
brood-rearing and post-nesting periods.

Strategies:

o Draw down selected deep-water/moist-soil impoundments at Yazoo and Morgan Brake NWRs
and the Carter Tract to a depth of 12" on April 1, prior to the shorebird drawdown in July, to
provide foraging habitat for wading birds during the nesting and post nesting periods.

o Draw down deep-water/moist-soil impoundments slowly over the season to allow crawfish to
burrow-in for reproduction.

e Incorporate red swamp crayfish (Procambarus clarki) production scheme into moist-soil and
rice-management programs to enhance aquatic resources for wildlife and enrich wildlife
observation opportunities.

e Provide shallow-water areas in late spring and early summer to concentrate prey for long-legged
waders, such as the state-listed wood storks, little blue herons, and the declining white ibis.

Objective 1B.3. Marsh birds: Annually, provide a minimum of 60 acres of marsh bird habitat for
nesting and migration in three 20-acre ponds: one at Morgan Brake and two at the Carter Tract.

Discussion: Management strategies to benefit marshbirds will be developed with special emphasis
on habitat for black rails, yellow rails, and least bitterns.

Strateqies:

e Manage one 20-acre pond at Morgan Brake NWR and two 20-acre ponds at the Carter Tract
for marsh habitat.

e Maintain marshbird habitat at Deer Lake, with a mix of perennial marsh species such as giant
cutgrass, sedges, rushes, and cattail.

Objective 1B.4. Shorebirds: Provide a minimum of 435 acres of shallow-water habitat for fall
shorebird migration.

Discussion: Shorebirds forage in mud flats and other moist soil areas. Peak northbound migration
occurs from March to mid-May. Existing habitat for northbound migration is considered adequate in
the LMRAV. Southbound migration starts in early July, peaks August through September, and tapers
off toward winter, usually lasting until at least the end of October. Severe shorebird habitat shortages
occur when shallow-flooded or mudflat habitats are unavailable in late summer/fall.
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For Mississippi, a 1,500-acre habitat target that would support a tentative 500,000 LMRAYV population
objective has been established for southbound migration. This objective is based on conservative
assumptions, and experts believe that the figure may be as much as twice that estimated. Because
shorebird habitat is one of the highest non-game bird priorities for the Complex, existing shorebird
management practices will be continued and opportunities for improvement will be implemented.

Strategies:

e Based on current management capability, manage 240 acres at Yazoo NWR’s Cox Ponds and
300 acres at Morgan Brake NWR’s moist-soil ponds on a 4-year rotation; 600 acres at the Carter
Tract and 300 acres at Morgan Brake NWR on a 3-year rotation, resulting in 60, 75, 200, and 100
acres in each area, respectively, (total 435 acres) for fall shorebird habitat each year.

e Manage shallow-water habitat on at least 435 acres, Complex-wide, to provide shorebirds with
adequate protection from disturbance and to provide optimal feeding conditions for
southbound shorebirds. Habitat should consist of a combination of mudflats and shallow
water (0 - 4") with a dense invertebrate population, and be available July 15—-October 31.

e Begin final draw-down of water levels in mid-summer to expose mud flats for southbound
shorebirds. Draw-downs among moist-soil units should be staggered and overlapped to continue
to provide mud-flat habitat throughout the entire mid-July to November migration period.

o Develop a moist-soil/shallow-water habitat rotation scheme to provide fall shorebird habitat on
at least 25 percent of the acreage being rotated.

o Install tilt pipes for precise water control in all shorebird management impoundments.
Sub-goal 1C. Enhance Wetlands and Aquatic Sites on the Complex
Discussion:

Yazoo NWR: The largest body of water on Yazoo NWR is Swan Lake, which is divided into four
management compartments, and is bounded on the east side by Steele Bayou. The majority of
Swan Lake contains water-adapted trees (bald cypress, willow, water elm, ash, swamp privet) and
shrubs (buttonbush) interspersed with open water. The largest and deepest compartment (#4) is
maintained as a permanent swamp and contains a large colonial waterbird rookery. The adjacent
compartments (#2 and #3) are flooded by rainfall and runoff in the fall and winter and are drained in
the spring to allow moist-soil plant growth and to protect important mast trees (such as Nuttall oak)
around the edge that are less adapted to flooded conditions.

Pipe-arch structures allow water to inflow from Silver Lake Bayou to fill Compartments #3 and #4 in
the fall. This is an option that can be used when silt loads are low in the bayou. Compartments #2
and #3 are drained in the spring and water levels in Compartment #4 are lowered. Much of
Compartment #1 is managed as a GTR. It is separated hydrologically from Compartments #2, #3,
and #4 and contains relatively higher ground, but is flooded on the same schedule.

The portion of Steele Bayou that lies within the refuge boundary is controlled by a COE weir
downstream from the refuge. Weir E, located at the mouth of Silver Lake Bayou on the north end of
the refuge, controls water levels in Silver Lake Bayou. Weir E is manipulated by refuge personnel for
habitat management and to reduce flooding impacts to private lands upstream. A controversy (from
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private landowners) over the elevation of the weir shortly after construction resulted in the removal of
one foot of concrete from the weir. As a result, water levels upstream of the weir do not provide
adequate flow into Swan Lake for habitat management purposes.

The COE proposes to relocate a portion of Steele Bayou on the north end of the refuge, to resolve
issues associated with unstable soils. When the COE purchases additional land to relocate the
channel, there is a potential that this land could be donated to the refuge, altering the refuge
boundary on the north side.

Deer Lake is a permanent water area with marsh habitat containing giant cutgrass in shallower areas.
Several species of marsh birds use it for nesting and brood-rearing. Deer Lake is relatively shallow
(<6 feet) and subject to lotus overgrowth. The staff treats the lake with glyphosate periodically to
reduce the American lotus. Deer Lake historically has produced the greatest numbers of wood ducks
compared to other habitats on the refuge, possibly due to the greater number of wood duck nest
boxes in the lake, and the habitat Deer Lake provides.

Alligator Pond, also a productive wood duck nesting site, is subject to overgrowth of American lotus,
and glyphosate is applied periodically. Water levels are raised in winter to flood the surrounding
hardwoods (as in a GTR). The majority of remaining permanent-water impoundments such as
Beargarden Lake, Lizard Lake, and Big Lake incorporate a GTR management component in the
surrounding backwater areas.

Panther Swamp NWR: A water control structure in Deep Bayou controls a major portion of the east side
drainage on this refuge. During the winter, water levels are raised to flood brakes and forested areas. In the
spring, water is released to protect bottomland hardwoods. A rapid release of water is desirable to
discourage beaver activity and to prevent silt buildup. A deterrent to the rapid release of water is the fixed-
level COE weir that is located downstream in the Landside Ditch. The purpose of the weir is to hold water,
which controls vegetation in the Landside Ditch. The Landside Ditch drains the entire east side of the
refuge. The Landside Ditch weir slows water flows, which allows silt build-up in refuge drainage/waterways.
The silt build-up makes it easier for beavers to build dams, causing increased expenditures of time and
effort for dam removal, resulting in the loss of mature bottomland hardwoods.

Mathews Brake NWR: Mathews Brake NWR includes a 1,810-acre oxbow lake with ridge-and-swale
topography. Deeper water areas contain baldcypress and water tupelo, and higher elevations
contain bottomland hardwoods. Portions of the lake are in private ownership. Historically, water
flowed into the southeast corner of Mathews Brake via a tributary of Abiaca Creek. During periods of
normal water levels in the Abiaca tributary, water was allowed to pass through a 40-inch pipe under a
woods road. To prevent the brake from completely drying up during the hot summer months, refuge
staff diverted water into the brake through the 40-inch pipe starting in June. By the beginning of duck
season, rains and water diversions had filled the brake to the desired level. After heavy rains, when
the stream carried a substantial silt burden, the pipe was closed.

A flood event in February 2004 washed out the pipe, silted in the channel, and effectively cut off
Mathews Brake’s water supply. A new channel was proposed to provide water to the brake via a
tributary of Abiaca Creek. Because the channel construction project would result in the deposition of
fill material in wetlands, the COE was contacted in March 2004. Refuge staff met with COE
personnel on-site, and discussed permit requirements. Subsequently, a COE Section 404 nationwide
permit was verified to authorize the work, and the new channel was constructed in late 2004. Water
levels in the brake are now controlled by two water control structures at the head of the new channel.
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Objective 1C.1. Improve water management capabilities on Yazoo, Mathews Brake, Panther
Swamp, Hillside, and Morgan Brake NWRs to address habitat management issues.

Strategies:

e On Yazoo NWR, work with the COE to raise the elevation of Weir E by one foot to ensure
gravity flow of water into Swan Lake.

e On Yazoo NWR, work with the COE to minimize habitat impacts during the COE’s completion
of the Swan Lake project.

o Establish and cultivate partnerships with the COE to develop plans for lowering the weir at
Landside Ditch above Cotton’s bridge to increase water velocity and reduce siltation in
sloughs on the east side of Panther Swamp NWR.

e On Hillside NWR, work with the COE to minimize siltation from upland sources.

e On Morgan Brake NWR, divert the road 200 feet away from the spring adjacent to North Hill
Ponds, and revegetate the area surrounding the spring with native shrubs.

Objective 1C.2. Within 1 year of CCP approval, control beaver populations to ensure that no
more than 5 percent of bottomland hardwood wetlands are converted to aquatic sites.

Discussion: Refuge lands in the Complex contain extensive expanses of wetlands with varying
sources and extent of hydrology, from deepwater swamps to bottomland hardwood wetlands.
Panther Swamp NWR has the largest contiguous block (20,000 acres) of bottomland hardwood
wetlands in the Complex. Although beaver ponds do provide limited habitat for some waterfowl and
aquatic species (wading birds, reptiles, amphibians), forest losses are substantial.

Strategies:

o Aerial plant rice or Japanese millet for waterfowl on 10 percent of areas with beaver-killed
trees as they are drained.

o Allow areas to undergo natural succession as beaver-killed areas are drained.

o Employ a full-time GS-7 biological technician to implement a beaver and nutria control program
(including shooting and trapping and removing dams) and to monitor and record tree damage.

Objective 1C.3. Provide and protect habitat for threatened and endangered species on
Complex lands.

Discussion - Interior Least Tern: Interior least terns have historically bred and nested from late April
to August on barren and sparsely vegetated sandbars, as well as sand and gravel pits along the
Mississippi, Missouri, Ohio, Red, and Rio Grande Rivers. They feed in shallow waters on fish,
insects, crustaceans, mollusks, and annelids (Whitman 1988). However, river channel alterations for
navigation, hydropower, irrigation, and flood control have destroyed their nesting and breeding
habitat. Many remaining sandbars are unsuitable for nesting due to vegetation encroachment or
frequent flooding. As a result, the number and distribution of interior least terns have declined. In
1985, interior least terns were placed on the Endangered Species List in many states, including
Mississippi, and the recovery plan was developed by the Fish and Wildlife Service in 1990.

Small numbers of interior least terns forage in Swan Lake on Yazoo NWR in the summer. Since the
refuge lies only 4 miles from the Mississippi River, an opportunity exists to provide summer foraging
habitat at the Cox Ponds moist-soil areas, if a suitable forage species can be provided in the
management scheme. They have been known to breed along the Mississippi River in Washington
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County in the vicinity of Yazoo NWR, and have been observed foraging at Yazoo and Morgan Brake
NWRs by refuge staff.

Strategies:

e Provide foraging habitat for interior least terns.
e Stock open-water areas on selected deep-water impoundments with forage fish (e.g., shad
and other suitable fish).

Discussion - Pallid Sturgeon: Pallid sturgeon (Scaphirhynchus albus) are bottom-feeding fish that
prefer large, muddy rivers with rocky or sandy bottoms. They can be found in backwaters, side
channels, sloughs, and in the main channels. Historically found throughout the Missouri River, from
Montana to the Mississippi River and then south to Louisiana, virtually all of pallid sturgeon habitat
has been altered by dams, reservoirs, and channelization projects. The pallid sturgeon is known to
occur in the Yazoo River, adjacent to Panther Swamp NWR.

Strateqgy:

o Protect pallid sturgeon and their habitat and minimize threats from existing and proposed
activities on refuge lands by ensuring that loggers implement appropriate Best Management
Practices (BMP’s) during forest harvest operations on refuge lands adjacent to the Yazoo
River.

Discussion - Pondberry: Pondberry (Lindera melissifolia) is a deciduous shrub that grows to about 2
meters in height. Yellow flowers in early spring yield a fleshy bright red drupe in fall. This
endangered shrub grows in bottomland forests, poorly drained depressions, and in limestone sinks.
Habitat loss is the primary threat to the continued existence of this species. Pondberry has been
introduced in experimental populations on Yazoo, Morgan Brake, and Hillside NWRs.

Strateqies:

o Work with Jackson, Mississippi, Ecological Services Field Office to identify pondberry
populations on Complex lands.
e Provide suitable habitat for additional pondberry introductions.

Objective 1C.4. Wood ducks: Provide brood habitat and nest sites to support a target of 3,000
hatchling wood ducks each year on Complex lands.

Discussion: Overharvesting by market hunters coupled with the destruction of mature hardwood
trees in the early 1900s nearly extirpated wood duck populations. The dramatic rebound of wood
duck populations since that time can largely be attributed to protection provided by the Migratory Bird
Treaty Act of 1918. However, the recovery of the wood duck was also assisted by the advent of
artificial nesting structures, or wood duck boxes. Studies demonstrate a continuing scarcity of
suitable nesting cavities in existing bottomland hardwoods. In addition, competition from raccoons,
squirrels, and owls for suitable cavities further limits nesting habitat. Wood ducks are not territorial,
and often more than one hen will lay eggs in the same nest. The hen will typically lay 12-14 eggs.
Dump nests containing 25 or more eggs are common, and often produce successful broods.
Although wood ducks may seek cavities in trees within a mile of water, brood survival is higher where
nests are closer to water. Preferred habitats include forested wetlands, wooded and shrub swamps,
tree-lined rivers, streams, sloughs, and beaver ponds. Wood ducks seek acorns, other soft and hard
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mast, weed seeds, and invertebrates in shallow flooded timber, shrub swamps, and along stream
banks. They loaf and roost in more secluded areas and in dense shrub swamps.

Wood duck nest boxes should be maintained and checked at appropriate intervals throughout the
breeding season. Box cleaning after the initial nesting peak (about mid-April) will help improve
annual production. Wood duck nest boxes must be fitted with functional predator guards, and
maintained, or they become traps for the hen and her clutch.

Waterfowl biologists have long known that nest success is of primary importance for wood duck
populations. However, hatched ducklings comprise only one component of the equation. Another critical
component is duckling survival after nest exit. Historically, natural nest cavities may have been more
widely dispersed throughout bottomland hardwoods, with more extensive scrub/shrub habitats than today.
Hens and their broods were better able to disperse and avoid detection by predators in these natural
settings. Studies on duckling mortalities associated with wood duck boxes on Yazoo NWR by Mississippi
State University revealed that overall duckling survival was only 20 percent, with predators accounting for
69 percent of loss. When ducklings traveled to scrub/shrub and bottomland forest habitats with no wood
duck nest boxes, duckling survival was 60 percent (Kaminski et al., 2003). Possibly, predators have
learned to target areas with a high density of wood duck nest boxes, which may result in an “ecological
trap” for ducklings. Because fall is normally the driest time in the LMRAV, wood ducks are often forced to
seek food and cover in wetland areas of limited size. Management strategies that ensure adequate
wetland habitat during dry times should be developed.

Yazoo NWR has actively managed wood duck nest boxes for nearly three decades. Today, more
than 250 nest boxes are maintained and checked annually. Many studies have been conducted over
the years on the Yazoo NWR wood duck nest box program. During most years, the wood duck nest
box program has been successful, with some boxes used 3 and 4 times during the nesting season.

Strategies:

e Provide year-round habitat and maintain a minimum of 300 nest boxes throughout the

Complex to enhance wood duck populations.

As existing wood duck nest boxes deteriorate, replace and relocate boxes to meet guidelines.

Place boxes in areas that are readily accessible for inspections.

Maintain predator guards on all box structures.

Place boxes in water and close to scrub/shrub habitat when possible.

Maintain all cull trees that have, or may develop natural nesting cavities and are located within

1 mile of suitable aquatic habitat. This will also benefit many other cavity-nesting species

(e.g., woodpeckers, mergansers, and squirrels).

o If possible, place boxes above the 10-year high water mark to prevent them from being
flooded and to facilitate access for box maintenance and checks. This is particularly critical on
Hillside and Panther Swamp NWRs, two refuges that are flooded on a regular basis.

e Maintain sufficient water levels for brood rearing from February through September.

Objective 1C.5. Colonial Waterbirds: Within 5 years of CCP approval, provide habitat to
support a minimum of five colonial bird rookeries on Complex lands.

Discussion: Deep-water wetland habitats on refuge lands in the Complex have supported several
colonial waterbird rookeries for many years. On Yazoo NWR, a large, very diverse rookery exists in
Swan Lake, with breeding anhinga, great blue heron, great egret, snowy egret, little blue heron, cattle
egret, green heron, tri-colored heron, double-crested cormorant, and black-crowned night heron.
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Several smaller rookeries in other refuge areas have been used intermittently over the years. Hillside
NWR supports a large great blue heron/great egret/anhinga/black-crowned night heron rookery, and
Morgan Brake NWR has, at various times, supported rookeries containing mostly little blue herons,
cattle egrets, and white ibis. Panther Swamp NWR presently has no known rookery. However, a
large rookery is located adjacent to the Panther Swamp NWR (White’s Lane) that is of some
importance for its size and species makeup. This rookery is the largest, and may be the only
breeding site in the area for the white ibis, a high priority species that nests here by the thousands.
Roseate spoonbills were documented as nesting in the White’s Lane rookery in 2004. All other
species found in the Swan Lake rookery are also found at the White’s Lane rookery.

Foraging habitat for wading birds is present in wetlands throughout the Complex, but particularly in
intensively managed moist-soil areas on Yazoo and Morgan Brake NWRs. Hundreds of wading birds
gather to feed in the spring and summer, especially during drawdown phases. Much foraging activity
is also done off-refuge, particularly at aquaculture facilities throughout the area, where they are
subject to anti-depredation loss. The wood stork, a state-listed species, occurs in fair numbers every
summer at Panther Swamp NWR, as well as at other stations. Roseate spoonbills have been
documented using wetland impoundments at Yazoo and Morgan Brake NWRs.

Priority Species:

e High — Least tern, American white pelican, tri-colored heron, black-crowned night heron

e Local or Regional Interest — Wood stork, roseate spoonbill, glossy ibis, white ibis, anhinga,
great blue heron, great egret, snowy egret, little blue heron, cattle egret, green heron, yellow-
crowned night heron.

Strateqies:

e Protect colonial waterbird rookeries or roosts.

¢ Provide foraging habitat to support colonial waterbirds.

e Secure protection for the White’s Lane rookery adjacent to Panther Swamp NWR through
acquisition (from willing sellers) or easement.

Objective 1C.6. Reptiles: Maintain a population of at least 700 alligators, and protect habitats
for reptiles, turtles, snakes, lizards, and crocodilians on Complex lands.

Discussion: The American alligator (Alligator mississippiensis) was previously listed on the
Endangered Species List due to over-harvest and habitat loss. Populations increased with legislated
protection, and the alligator was removed from the list in 1987. These large reptiles are a major draw
for visitors seeking wildlife observation opportunities. However, nesting alligators are sometimes
harassed by the visiting public and can be injured when individuals throw food, debris, or rocks at the
alligators to encourage them to move. Since the alligator can be considered a keystone species, the
protection of habitat for alligators would also ensure habitat for turtles, snakes, and lizards.
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Strategies:

Map alligator nesting sites using GIS technology.

Place signs in appropriate locations prohibiting alligator feeding or harassment.
Protect alligator nesting sites from human disturbance.

Manage water levels sufficient to support 700 alligators on Complex lands.

Ensure sufficient bottomland hardwood habitat adjacent to wetlands to provide cover,
foraging, and nesting habitat for turtles, snakes, and lizards.

Objective 1C.7. Amphibians: Maintain existing habitat and breeding sites to support resident
amphibians on Complex lands.

Discussion: Identifying and conserving breeding sites for amphibians, especially salamander
species, are vital for reproductive success. Preferred habitat type is variable according to species.
Ephemeral pools (depressions that hold water for less than a year) are especially important for
salamanders, and can be found in almost any area, but additional factors such as vegetation
characteristics, water quality, and historic use also determine whether a given species would use
them for breeding sites. Amphibians are usually philopatric, returning as adults to the site where they
hatched and developed, for their breeding activity. If breeding sites are active, this is an indication
that suitable habitat exists or has recently existed nearby to support adult populations.

Because salamanders are less mobile than frogs, toads, and reptiles, they are more likely to be impacted
by losses in their breeding sites. To maintain and improve reptile and amphibian diversity, and to ensure
that habitat is managed for all native species, breeding sites should be identified and conserved,
especially for salamander species that are in decline. The following strategies have been identified to
conserve reptile and amphibian fauna in support of Partners in Amphibian and Reptile Conservation.

Strateqies:

e Using GIS equipment, identify and map breeding sites for amphibian species.

o Conserve breeding sites by maintaining or improving the current vegetation component and
water regime.

o Establish buffer zones around breeding sites, if necessary, to protect habitat from pesticide or
silt contamination.

Objective 1C.8. Fish: Maintain and/or enhance a minimum of 2,000 acres of deepwater
aquatic habitat for a viable fishery.

Discussion: Fish are an important component of the Lower Mississippi River Ecosystem. Historically,
the ecosystem supported a great variety of fish adapted to the seasonal flooding of a large river. The
inherent productivity of the fishery has changed due to hydrological alterations that have isolated
habitats outside the main river levees. The resultant habitat favors species of fish that are less
adapted to riverine habitats with dynamic seasonal flooding regimes. Except during extreme flood
events, most lands in the Complex are separated from the influence of the Mississippi and Yazoo
Rivers. Because it is not possible to reestablish or mimic the river’s influence on the majority of the
Complex’s aquatic habitats, existing deepwater areas will be managed to provide a viable fishery.
Public fishing will be encouraged wherever appropriate and compatible.

The listed strategies have been identified to protect and promote self-sustaining fish populations.
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Strategies:

o Develop and implement fisheries management (e.g., stocking, ratio adjustment, and habitat
improvements) in deepwater aquatic habitats with an emphasis on increasing and maintaining
a balanced and healthy sport fish population.

o Develop vegetation buffers of site-appropriate, native vegetation around perimeters of
deepwater aquatic sites to cool and shade the water during the summer, and provide roots
below the water’s surface for fish habitat.

e Place stumps, large woody debris, or other native structure in deepwater aquatic sites to
mimic naturally occurring cover.

e Improve water quality by reducing siltation and contaminant loads and turbidity in refuge
waters by working with Service contaminants specialist, Mississippi Department of
Environmental Quality, and surrounding landowners.

Sub-goal 1D. Agricultural land — Provide grain crops for waterfowl and geese.

Discussion: The Mississippi Alluvial Valley (MAV) is one of two major wintering areas in the lower
Mississippi River Gulf Coast region. For many years, the availability of waterfowl migration and
wintering habitat was thought to have little effect on waterfowl populations. However, the loss of
wintering habitat, coupled with studies showing the interdependence of waterfowl requirements
throughout the annual cycle, has led to a clearer understanding of breeding, migration, and wintering
habitats requirements. Scientists now believe that a complex of habitats is required to meet
waterfowl needs (Reinecke et al., 1989). “Farming has been an important management practice in
the MAYV since the first waterfowl refuges were established during the 1930s. Crop production
provides the greatest yield of waterfowl food per unit area” (Reinecke et al., 1989). Cooperative
farming, an arrangement where refuge land is provided to a farmer in exchange for a portion of the
crop, has long been the most economical method for meeting refuge crop objectives. Management,
operation, and maintenance costs would be higher if force account farming were conducted by refuge
staff using refuge equipment. A few other species like deer, turkey, woodcock, and raccoon benefit
from the crops and agricultural land. Crops like corn, milo, and rice primarily provide energy, whereas
natural foods contribute energy, protein, and other nutrients. Farming should be limited to the area
necessary to satisfy food production objectives.

The North American Waterfowl Management Plan (NAWMP) proposes to provide migration and
wintering habitat for mallards (Anas platyrhynchos) and northern pintails (A. acuta) in the lower
Mississippi River and Gulf Coast. To support the North American Waterfowl Management Plan, the
minimum habitat objective for unharvested small grain crops is approximately 1,100 acres for the
entire Complex. To meet this objective, refuge lands must produce the maximum amount of
desirable grain without compromising the cooperative farmer’s ability to meet his/her economic
burden of crop production. Because corn, rice, and milo are desirable as “hot foods” for migratory
waterfowl, cooperative farmers are asked to plant these crops for the refuge share.

Currently, 9,600 acres of small grain crops are planted on refuge lands except Mathews Brake NWR.
Assuming a 25 percent refuge share, 2,400 acres would be available to provide small grain crops for
waterfowl. This exceeds the NAWMP 1,022-acre goal for ducks; however the Waterfowl Focus
Group identified an additional objective of 1,200 acres of unharvested grain crops for geese, bringing
the total unharvested grain crop minimum objective to 2,222 acres (1,022 NAWMP for ducks, and
1,200 Waterfowl Focus Group for geese).
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Objective 1D.1. Waterfowl: Complex-wide, provide 2,860 acres of agricultural crops and moist
soil for ducks, and on Yazoo NWR provide 1,200 acres in agricultural grain crops, green
browse, and moist soil to overwinter migratory Canada, white-fronted, and snow geese.

Yazoo NWR is the only refuge in the Complex with both key habitat and consistent historical use by
geese. Geese typically prefer large open areas for feeding and resting (personal conversation, Don
Orr 2000). Historically, the refuge supported Canada and white-fronted geese by providing winter
grazing and “hot foods.” To meet the NAWMP and Waterfowl Focus Group’s identified minimum
objectives, 1,022 acres of unharvested grain crops are needed to support ducks and 1,200 acres of
unharvested grain crops and green browse are needed to support goose needs. The Waterfowl
Focus Group identified target populations of Canada, white-fronted, and snow geese 2,000, 8,000
and 10,000, for each species, respectively.

However, additional acreage (> the 2,222 acres identified above) is needed to compensate for loss of
grain crops consumed by overpopulations of snow geese. (The 2003-2004 waterfowl surveys on
Yazoo NWR identified peak populations of 200 Canada, 8,000 white-fronted, and 250,000
snow/Ross’ geese.)

Strateqies:

¢ Provide a minimum of 1,022 acres of hot foods (rice, corn, milo) and 4,505 acres of moist-soil
habitat to meet the duck use day objectives for refuges within the Complex.

e Provide a minimum of 1,200 acres in agricultural grain crops, green browse, and moist soil on
Yazoo NWR to overwinter 10,000 snow geese, 8,000 white-fronted geese, and 2,000
migratory Canada geese.

e Maintain open areas of sufficient size (> 1,200 acres) and shape that promote goose use.

e For each refuge with cropland goals, employ one Refuge Operations Specialist or Biological
Technician, GS-7/9, to manage the farming program.

e Continue to work with Natural Resources Conservation Service to improve Best Management
Practices to address siltation, contaminants, and other off-refuge impacts.

e Give highest priority to retaining those fields that can be flooded, are within waterfowl
sanctuary areas, do not contribute to linking or creating interior forest habitats, are not easily
disturbed when waterfowl! are present, or have a history of good production and high duck
use. Redistribute habitat objectives, where appropriate, throughout the Complex using the
example criteria in Table 12.

o Work with the LMVJV to determine optimum unharvested crop acres (currently under
evaluation). Until the optimum acreage objectives are established, exceed minimum acres to
compensate for grain losses due to non-target species (e.g., deer, raccoon, and blackirds).

e Convert farm acres above the optimum level to other habitat types to fulfill moist-soil
objectives, and to meet habitat needs of waterfowl, other federal trust species, and native
fish and wildlife.

e Expand hunting opportunities for snow geese in support of the “Arctic Tundra Habitat
Emergency Conservation Act” and to reduce the overabundant populations that are damaging
habitat and agricultural lands.
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Objective 1D.2. Raptors: Within 5 years of CCP approval, provide 10 miles of native
vegetative buffer at least 30 feet wide adjacent to cropland fields.

Strateqgy:

o Develop new buffer strips and manage existing buffer strips along refuge agricultural fields
and roadsides a minimum of 30 feet wide to increase habitat for small mammals and birds.

Sub-Goal 1E. Forest lands — Conserve, manage, and enhance forest lands on all Complex refuges
for the benefit of native wildlife species.

Discussion: Bottomland hardwood forests provide a complex of habitats including temporarily and
seasonally flooded bottomland hardwoods, and permanently and semipermanently flooded shrub and
wooded swamps. Prior to settlement, the LMRAYV contained over 24 million acres of bottomland
hardwood forests that supported a wide variety of wildlife species. Today, over 80 percent of the original
forests have been cleared for agriculture, transportation, industrialization, and urbanization. Most of the
remaining 4.8 million acres is composed of numerous isolated habitat islands in a sea of agriculture.

“Forested wetlands provide food resources in the form of mast (nuts and acorns); therefore, mast
production is an important and vital component of habitat management. Site characteristics often limit the
extent to which managers can increase mast production in existing forest stands because red oaks (the
tree type that produces optimal mast) occurred on high sites that were historically cleared. Lower-lying
forest stands dominated by overcup oak and other water-tolerant species cannot be managed for red
oaks because of excessive flooding or soil saturation. Poor soil drainage also limits crop production as an
alternative on these sites, but may be compatible with moist-soil management unless flooding is severe
enough to damage levees and water control structures” (Reinecke et al., 1989).

“The length of time needed to restore or alter the species composition of forested wetlands can be
problematic because public agencies often acquire bottomland hardwoods tracts that have been
managed with little concern for future stand compositions. A minimum of 20-30 years is needed to
restore acorn production on these sites, assuming adequate seed sources are available and efforts
are made to encourage the growth of oaks” (Reinecke et al., 1989).

“Historically, mallards wintering in the MAV satisfied most of their habitat requirements in forested wetlands.
Given the original extent of bottomland forests, mallards probably found abundant food, especially acorns,
and favorable water conditions somewhere in the MAV during most winters. A complex of natural habitats
enabled mallards to feed on acorns and invertebrates in flooded forests or on seeds of moist-soil plants in
beaver swamps and slough margins, to roost and court in more open marshes and sloughs, and to escape
predation and social harassment in shrub swamps” (Reinecke et al., 1989).

“Continued management of forested wetland complexes provides valuable habitat for waterfowl and a
variety of other wildlife species. However, forested wetlands no longer afford complete winter habitat
for mallards. Forested wetlands provide excellent wildlife habitat with low management costs, but
food production for waterfowl is limited. When mast production fails locally, there are not enough
alternative bottomland hardwood sites remaining for mallards to find sufficient food elsewhere.
Consequently, management of forested wetlands should be integrated with other management
methods that provide alternative foods, such as croplands and moist soil” (Reinecke et al., 1989).
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Objective 1E.1. Forest Management: Over the life of the CCP, manage a minimum of 42,000
acres of mature forest for native resident and migratory species.

Discussion: The alluvial valley of the Mississippi River, characterized by ridge and swale topography,
is one of the most unique and productive hardwood and wildlife habitats on the continent. A few feet
change in elevation can mean the difference between a baldcypress swamp in standing water and a
swamp chestnut oak-cherrybark oak type forest growing on the ridges. The timing and duration of
flooding generally determines the type of vegetation, animal species, and biological system functions.

Ridge and swale topography extends from Yazoo NWR (which contains an old oxbow of the
Mississippi River) to the loess bluffs on Morgan Brake and Hillside NWRs. Important mast species
(willow oak and water oak) are found predominantly in overflow areas of the basin. Other species
include sycamore, sweetgum, green ash, American elm, cedar elm, sugarberry, Nuttall oak, black
locust, honey locust, overcup oak, bitter pecan, sweet pecan, black willow, and cottonwood.

A rich understory of grasses, herbs, and soft-mast plants are associated with forests of the area.
However, some stands are almost devoid of understory plants due to the water regime and crown
closure, which shades the forest floor. This is clearly demonstrated at Panther Swamp NWR, where
most of the east side of the refuge floods every year and the understory is sparse.

Widely different from forest species of the alluvial valley, are those of the loess bluff. The loess bluff habitat
on Hillside and Morgan Brake NWRs contains mostly upland forest trees including white oak, swamp
chestnut oak, hickory, Florida maple, American beech, and hornbeam. Understory species include red
buckeye, jack-in-the-pulpit, mayapple, Christmas fern, green dragon, and a variety of other wildflowers.

To date, the only active forest management on the Complex is on Panther Swamp NWR, which contains
approximately half of the Complex’s total forestland. The Panther Swamp NWR Forest Management Plan
was drafted in the early 1980s and was developed to guide forest management activities through 2005.
Implementation is behind schedule due to staff shortages. Forest management plans on all the remaining
refuges will be developed and implemented as resources become available.

During the 1990s, agricultural land reforestation was a priority for the Complex. The Complex
contains approximately 42,000 acres of forest, not including reforestation areas. Most of the forested
acreage consists of mid- to older-aged woodlands. Many of the older trees are cull remnants from
logging that occurred prior to refuge establishment. Overall, the forests contain a mixture of even-
and uneven-aged stands resulting from past burning, grazing, timber harvest, and other disturbances.

One goal is to create and manage for older-aged type conditions within several of the current mid-
aged stands. In these stands, single-tree selection, group selection, and 1- 3-acre patchcuts will be
implemented on the ridge sites to provide a more complex forest stand structure that contains large
tree crowns interspersed with openings to promote vertical structure. This will not only benefit
neotropical migratory birds, but most fauna of the area.

On the east side of Panther Swamp NWR in areas of unique red oak flats, regeneration cuts will be
used on areas up to 10 acres in size. These larger cuts will provide additional sunlight to the forest
floor to improve red oak regeneration. Although this even-aged harvest method of regeneration does
not initially produce vertical structure, over time other 10-acre clearcuts established every 15 years
adjacent to these cuts will produce an all-age forest of even-aged blocks. Various stand
manipulations will enhance habitat conditions across the Complex, and meet the requirements for all
wildlife species on the refuge.
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Up to 5 percent of the forests on Panther Swamp NWR will be designated as an old growth and No-
Cut/Management Zone. The avian and old growth habitat relationships should exhibit relatively self-
sustaining and preferred habitat characteristics that support priority songbird species found in the
LMRAYV, such as the Cerulean warbler. As a complex canopy structure develops and tree fall gaps
occur, super-dominant trees will be present and patches of dense understory can emerge. Areas of
dense understory will provide suitable habitat for species such as the Swainson’s warbler. The No-
Cut/Management Zone will also be used as a future natural area research site.

Strateqies:

o Develop and implement a Forest Habitat Management Plan for the Complex, utilizing the
existing 1995 Panther Swamp Forest Management Plan and Goelz 1995, A Stocking Guide
for Southern Bottomland Hardwoods, in the interim.

Complete stand inventory and mapping to build GIS database of forested habitat.

e Maintain records on silvicultural practices, stand growth and development, and stand health.
Acquire commercial timber harvesting machine to allow Complex staff to conduct mechanical
thinnings (timber stand improvement practice) in areas that are not viable for commercial
harvest (e.g., reforestation areas and GTRs).

Maintain red oak component on appropriate sites.

e In patch cuts and regeneration cuts, all stems should be cut down to the 1-inch class.

o Prior to the placement of patch cuts, determine if adequate oak regeneration is present using
currently accepted techniques.

e Conduct small regeneration cuts (10 acres or less), shelterwoods, and select harvests (single-
tree and group selection) on Panther Swamp NWR, including ridge sites, to increase species
and age diversity, and to perpetuate the red oak component, as appropriate.

o Set aside up to 5 percent of the existing forest on Panther Swamp NWR as a No
Cut/Management Zone to create an old growth forest for wildlife and to create a future natural
area research site.

e Continue to implement the Panther Swamp NWR Forest Management Plan. Ensure that two
1,000-acre compartments will be treated (cruised, marked, and manipulated, as per
prescription) annually for the next 15 years.

o Work with adjacent landowners and the state to eradicate and prevent further spread of kudzu
along the bluff areas of Morgan Brake and Hillside NWRs.

o Restore appropriate hydrology to remnant stands of bottomland hardwoods by blocking
select drainages.

Objective 1E.2. Reforestation Program: Ensure that 21,000 acres of planted forest is managed
to produce forest with structure and wildlife diversity.

In 1992, a Complex Reforestation Plan was developed. To expand existing forests and create a
contiguous forest interior, over 21,000 acres have been replanted and are interspersed with lakes,
wetlands, and other habitats. This diversity of habitats will provide optimum habitat and refuge to
resident and migratory wildlife. The oldest reforestation areas are located on Yazoo NWR (planted in
1968) (Table 14) using both seedlings and direct-seeding techniques. Reforestation will continue as
directed by the 1992 Reforestation Plan, although most areas identified by this plan have already
been reforested. Following reforestation, approximately 3,000 acres were re-planted to ensure a
timber stand. Some areas were re-planted three times.
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Reforested areas with poor survival may be allowed to undergo natural succession to ensure that an
adequate amount of scrub/shrub habitat is available for the painted bunting, white-eyed vireo,
American woodcock, and other species. Heavy-seeded species such as oak and pecan will continue
to be a large component in future plantings. As more options become available, a diverse species
mix will be used in future plantings. Generally, heavy seeded species are more difficult to establish,
while light-seeded species in close proximity invade naturally. At least 20 tree species have been
planted on refuge lands, including persimmon and baldcypress. However, many of the initial
reforested areas consist primarily of oak species. Reforestation will continue as lands that contribute
to core forest development become available or other opportunities arise.

Table 14. Reforestation shown in 10-year increments by acreage per refuge and Farm Service
Agency tracts

Management Area 1968 1973-1982 1983-1992 1993-2002 Total
Yazoo 50.3 400 720.6 153.5 1,324.4
Panther Swamp 0 0 268.8 1,492.6 1,761.4
Hillside 0 287.6 632.5 578.2 1,498.3
Morgan Brake 0 0 724.8 579 1,303.8
Mathews Brake 0 0 131 55 186
COE Lands 0 0 425 5,766 6,191
Carter Tract

(northern unit of 0 0 0 1,457 1,457
Panther Swamp)

(A);Zig';arm Service 0 0 1,152.8 6,294.50 |  7,447.3
Total 50.3 687.6 4,055.5 16,375.8 21,169.2

To help stratify forest canopies and produce stands that support priority bird species, light-seeded
species such as sweetgum should be added. Cottonwood and sycamore should be used to produce
super-dominant trees. Single-tree selection, group selection, and small patchcuts or pre-commercial
thinnings will be incorporated to modify reforested stands to allow sunlight to reach the forest floor
and encourage the growth of herbaceous understory.
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Strategies:

e Use pre-commercial thinning techniques including felling machinery, dozer, herbicide
injection, and firewood harvesting to create diverse habitat.

Thin reforested stands at crown closure (after approximately 15 - 25 years).

o Establish firelanes around reforestation areas until fuel levels are depleted due to crown
closure (approximately 15 - 25 years).

o Add light-seeded species (e.g., ash, elm, and sweetgum), to all future planting mixes.
Create forested buffers along riparian areas to intercept siltation and contaminants from
agricultural runoff.

o Create forested screens along roads and wetlands to reduce disturbance to wildlife and
prevent illegal hunting.

e To prevent encroachment and define refuge boundaries, survey and reforest borders adjacent
to private agricultural lands, where appropriate.

e As habitat objectives are reevaluated for wintering waterfowl and other priority waterbirds,
seek opportunities for reforestation that would contribute to the creation of interior forest
habitat.

Objective 1E.3. Carbon Sequestration: Establish partnerships with industry, organizations,
and other entities interested in restoring forests for carbon sequestration.

As part of the U.S. Department of Energy’s (DOE) three-part approach to managing carbon
emissions, forest management practices that sequester carbon have been initiated and funded by
energy companies on private and public lands. Since this program began, most efforts have focused
on bottomland hardwood reforestation on marginal agricultural areas in the LMRAV. The Southeast
Region of the Fish and Wildlife Service has entered into a number of partnerships with the energy
industry. To date, 55,646 acres have been reforested in the Region, and over 11,000 of those acres
have been added to the Refuge System. Although this program has been voluntary in the past,
predictions are that energy companies will be required to mitigate their emissions through this and
other DOE programs in the future. Opportunities may arise to partner on projects and possibly
receive donated lands for protection. The Complex will actively pursue partnerships with corporations
that are participating in the carbon sequestration program to acquire the resources needed to meet
reforestation and interior forest objectives, and to address national, regional, and ecosystem goals.

Strateqies:

o Focus partnership efforts within the identified Migratory Bird Conservation Priority Zones
(Figure 3).

o Work through the carbon sequestration program and develop partnerships with landowners,
non-governmental organizations, and other state and federal agencies to reforest certain
lands within the Migratory Bird Conservation Zone priorities, giving the highest priority to those
lands adjacent to existing and interior forests.

o Develop proposals which identify priority reforestation areas on the Complex, and present
proposals to interested partners.

Objective 1E.4. Greentree Reservoirs: Manage approximately 4,000 acres of forest as green
tree reservoirs on Complex lands.

Discussion: Several species of waterfowl rely heavily on flooded forested habitat in winter for resting
and foraging (acorns, fruits, various seeds, and invertebrates). Wood ducks seek these habitats
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almost exclusively over other habitats. Mallards, gadwall, and wigeon all use flooded forested habitat
as one of a complex of preferred habitats. In the absence of naturally flooded bottomland hardwood
forests, GTRs can artificially produce habitat that mimics naturally flooded forested habitat. Yazoo
NWR has the greatest management capabilities for GTRs, and currently manages several for duck
habitat during the wintering period. Panther Swamp NWR enhances natural winter flooding during
the duck season with water control structures.

Appropriate and effective water management and red oak species perpetuation are keys to a successful
GTR. Ideally, GTRs should be flooded only during the dormant period specific to common deciduous
hardwood trees in each impoundment. Flooding should never occur before the dormant period starts in
late fall (mid-November to late-December) and only rarely after dormancy breaks in the spring. Flooding
dates and duration should be varied annually, and periodically the GTR should not be flooded. Poorly
managed water levels resulting in deep water (>18 inches) provide little benefit to waterfowl and will
eventually kill trees in the GTR or convert the forest to more water tolerant species typical in a deeper
water habitat (Greentree Reservoir Management, Fredrickson et al., 1992).

Strategies:

Install gauges to monitor water levels.

Use GIS technology to map and quantify GTR acreage.

Flood GTRs 1 out of 3 years, varying dates and duration annually.

Flood GTRs no earlier than late November and de-water entirely by March 15.
Underplant red oaks in the forest stand or encourage natural regeneration on 1- to 5-acre
openings on a 10- 15-year cutting cycle.

¢ Modify GTR management actions to meet waterfowl needs.

Objective 1E.5. Forest Breeding Birds: Over the life of the CCP, provide a minimum of 20,000
acres of forest interior habitat for forest breeding birds.

Discussion: Refuge forested habitats are predominantly bottomland hardwoods consisting of mature,
intermediate, and early successional stages. Panther Swamp NWR has the only large interior forest
habitat on the Complex (core 20,000 acres.) Refuge lands in the Complex are located within Bird
Conservation Areas, which have been identified for protection and enhancement in the Partners-in-
Flight plan. Most refuge lands have also been designated by Audubon as “Important Bird Areas.”
Most of the forested land on Yazoo and Morgan Brake NWRs is on the perimeter of the refuge.
Opportunities exist for expanding interior forests at Yazoo NWR in partnership with Leroy Percy State
Park, government partners, and private landowners. However, reforesting lands inside the refuge
would sacrifice valuable moist-soil habitat used by a variety of waterbirds and high calorie food plots
needed for wintering waterfowl. On Hillside NWR, siltation is converting the historic bottomland
hardwood forest to a monoculture of black willow. Given that the designated purpose of the COE’s
Hillside Floodway Project is to capture silt from upland sources, the potential to manage this refuge
for forest interior birds is limited.

The priority bird species for the Complex are indicated as follows:
Extremely High - Swainson’s warbler (breeding--nests in dense understory, forages on open, moist

ground), swallow-tailed kite (breeding--nests in super-dominant trees, possibly cypress), cerulean
warbler (breeding--nests and forages in canopy of sawtimber trees);
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High - Prothonotary warbler (breeding--cavity nester, usually in trees over open water), red-headed
woodpecker (breeding--cavity nester), northern parula (breeding--canopy, usually with spanish moss),
Kentucky warbler (breeding--nests in patches of dense ground cover), yellow-billed cuckoo (breeding-
-nests in midstory and canopy), wood thrush (breeding--midstory, forages on moist ground),
American woodcock (forages on open, moist ground but under very dense understory cover), black
duck (wintering - open water).

Moderate - Wood duck (breeding--cavity nesting over or near open water), acadian flycatcher
(breeding--open midstory), eastern wood-pewee (breeding--open canopy), Carolina chickadee
(breeding--cavity nester), Mississippi kite (breeding--nests in trees along edges in open country),
Baltimore oriole (breeding--scattered hardwoods in open country), ruby-throated hummingbird
(breeding--woody vegetation in moist habitats, usually near tubular flowers), blue-gray gnatcatcher
(breeding--mature and moist hardwood forests), hooded warbler (breeding--dense understory), bald
eagle (breeding--nests in super-dominant trees large enough to support massive nests), rusty
blackbird (wintering--winter roost in canopy, forages on the ground).

Local or Regional Interest - Yellow-throated warbler (breeding - canopy, usually with spanish moss),
American redstart (breeding - hardwood forests, usually near water), yellow-throated vireo (breeding -
open canopy), summer tanager (breeding - open canopy), pileated woodpecker (breeding - mature
and extensive forest, with dead trees for nesting).

Strateqies:

o Develop and implement a forest management plan designed to maintain a diversity of tree
species compositions, tree age class distributions, and structure for forest interior birds.

o Cooperate with state and federal agencies, non-governmental organizations, conservation
organizations, and private landowners to connect forest at Panther Swamp NWR with Lake
George and Delta National Forest, and examine additional opportunities to link forest lands
with other refuge lands to increase the core area and provide travel corridors.

e Develop and maintain GIS databases to monitor forest restoration progress and forest stand
management results.

o Employ one full-time forester on Panther Swamp NWR, one full-time forestry technician for the
Complex, and three seasonal forestry technicians to manage refuge forest lands.

Objective 1E.6. Threatened and Endangered Forest Species (Louisiana black bear, pondberry,
bald eagle, ivory-billed woodpecker): Contribute to the recovery of threatened and endangered
forest species on the Complex, as well as on other public and private lands situated in the
lower Mississippi Delta.

Discussion: The only known federally listed threatened or endangered species that occur in or
potentially use forests on the refuge are Louisiana black bear, pondberry, and the bald eagle.

Louisiana black bear:

The Louisiana black bear is listed on the Endangered Species List as a threatened species.
Louisiana black bears historically occurred throughout the south half of Mississippi and were
reportedly common in the LMRAYV. Habitat loss through lands converted to agricultural fields and
excessive harvest throughout their range have greatly reduced black bear populations.
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Strategies:

e Provide den habitat by protecting existing and potential den trees (trees that may someday
develop a cavity above the flood line large enough to accommodate a bear). Also, create den
areas by developing dense thickets and leaving felled treetops or brush for ground nesting
cover on areas of higher elevation, where possible, especially in areas lacking in ground cover
above the 10-year flood zone.

¢ Provide habitat to support the recovery of the Louisiana black bear by providing a mix of hard-
and soft-mast producing species for year-round foods.

¢ |dentify opportunities to create interior forested habitat and forested corridors by linking
remnant forested habitats on state, federal, and private lands needed for any future
reintroduction efforts of the Louisiana black bear. Projects will be completed through
partnerships or land acquisition from willing sellers.

e Participate in repatriation efforts for the Louisiana black bear at Panther Swamp NWR and
other lands situated in the lower Mississippi Delta.

¢ Provide education and training on black bear to the public, as well as Complex personnel.
This training may be in the form of school programs, landowner workshops, posted signs, and
pamphlets.

e Train Service personnel in bear relocation and human/bear conflicts. Complex personnel will
be encouraged to work with state bear restoration groups and others to accomplish this goal.

Pondberry:
Pondberry is a rare shrub that grows in seasonally flooded wetlands and on the edges of sinks and

ponds. Much of the land on which pondberry was historically found has been converted to
agricultural fields. Wetland drainage and timber harvests have also reduced pondberry populations.

Strateqies:

o Work with Jackson, Mississippi, Ecological Services Office to identify pondberry colonies on
Complex lands.
e Provide suitable habitat for additional pondberry introductions.

Bald eagle:
Bald eagles breed aerially and nest in super-dominant trees that are large enough to support massive

nests. Bald eagles are becoming more frequent sightings throughout the Complex and nesting has
been documented in Lake Washington only two miles from Yazoo NWR.

Strategy:

e Encourage the growth of super-emergent trees at the edges of lakes and streams to provide
nesting habitat for the bald eagle.
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Ivory-billed woodpecker:

The ivory-billed woodpecker is North America’s largest and rarest woodpecker and until recently was
believed to be extinct. Prior to the recent rediscovery of the ivory-billed woodpecker at Cache River
NWR in Arkansas, there had been no confirmed sightings of this bird in more than 60 years. There is
currently no evidence that the ivory-billed woodpecker exists on the Theodore Roosevelt NWR
Complex, however, habitat conditions that may support this species are likely to improve over time
with respect to both larger areas existing and being reforested (Panther Swamp NWR, in particular),
and habitat structure through a variety of active and passive forestry activities.

Strateqgy:

e Future actions would be based on recovery plan efforts currently being developed. In the
interim, continue to manage for large tracts of old growth hardwoods at Panther Swamp NWR.

Objective 1E.7. Wild Turkey: Provide habitat diversity to include mature bottomland
hardwoods, scrub/shrub, and grasslands sufficient to support 300-500 birds.

Discussion: Turkey populations reached an all-time low in the early 1900s due to excessive hunting,
domestic poultry diseases, and habitat destruction. Recently, turkeys have made a comeback largely
due to extensive restocking efforts. Current population estimates for Mississippi range from 250,000
to 300,000 birds. Wild turkeys must have suitable food, shelter, nesting, and brooding places, and
minimal disturbance. Their habitat requirements are more specific than for other forest species, such
as deer, which can adapt to a broader range of conditions. Turkeys spend most of the year in flocks,
so habitat must be sufficient to support a flock rather than just a few individual birds. Wild turkeys are
birds of the forest during the winter and are found in field margins, cutover areas, and openings
during the summer. Adequate, uneven-aged forestland interspersed with openings that can provide
diverse food sources, brood rearing habitat, edges for nesting, and room for courtship is important.
Openings (old fields, cropland, pastures or early successional scrub/shrub habitats) work well, but
turkeys will use also use power lines, pipelines, levees, roadsides and rights-of-way.

Due to their particular requirements, woodland changes influence wild turkeys more than other forest
game species. Bottomland hardwoods have the capability of producing large amounts of hard mast,
an important food source for turkeys. Forest management practices, including selective improvement
harvest, thinning, and group select cuts provide important habitat needs. Good turkey habitat
includes mature mast-producing hardwoods (mostly oaks), smaller hardwoods, and a mixture of
understory plants, such as dogwood and cherry. Because young turkeys need a high protein diet in
the form of insects, good habitat also contains insect-producing areas, such as small openings,
agricultural fields, pastures and roadsides, as well as easy access to water.

Strategies:

o Develop and maintain habitat emphasizing hard and soft-mast producers, such as oak, pecan,
dogwood, wild cherry, grapes, and berries for year-round food sources.

e Maintain fire lanes around reforested areas to encourage growth of native seed- producing plants.
Maintain permanent openings (grasslands), including roadside, power line, and gas line rights-of-
way, to provide nesting and brood cover and a diversity of foods, such as seeds and insects.

e Work with the COE to delay levee burning and mowing on Panther Swamp and Hillside NWRs
until July to provide nesting, brooding, and foraging habitat.
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Sub-Goal 1F. Scrub/Shrub Habitats — Establish and maintain scrub/shrub habitats on the Complex.

Discussion: Scrub/shrub habitat is particularly important for ground-nesting birds, and for cover and refuge
for a variety of migratory songbirds. Of the seven refuges in the Complex, Yazoo NWR is best suited for the
establishment and maintenance of scrub/shrub habitat. Habitat management efforts will focus on important
wildlife species that rely on scrub/shrub habitats for breeding, foraging, nesting, and cover.

Objective 1F.1. Woodcock: Within 5 years of the date of this CCP, provide a minimum of 125
acres of moist mid-story (scrub/shrub habitat) and ground-story vegetation (thickets) for
daytime cover and foraging habitat and for nighttime foraging habitat, contribute a minimum
of 250 acres in 5- to 20-acre blocks of open habitat in moist croplands and grasslands near
scrub/shrub areas. Specific sites will be determined through surveys and research.

Discussion: Woodcock are migratory game birds that inhabit forested areas in the eastern United
States and feed on earthworms. Woodcock populations in the Central Region, where the Complex is
located, have declined 19 percent since 1968. Population declines are thought to be due to land-use
changes associated with land conversion and to the maturing of forest habitats. Although woodcock
use a variety of habitat types (scrub/shrub, mid-story forest, grasslands, and croplands), scrub/shrub
habitat is the limiting factor for reproduction success, because woodcock move to open or brushy
fields at dusk to forage and conduct courtship activities throughout the night. Wintering habitats
include moist bottomland hardwood forests with underlying brush and understory in close association
with agricultural fields. Preferred sites are typically wet thickets (e.g., privet, cane, briars) with a high
density of plant stems and clear, open ground.

In 1990, the American Woodcock Management Plan set an objective to protect and enhance winter
and migration habitat on public lands to increase woodcock carrying capacity. The plan also set
objectives to inventory and monitor woodcock habitat and develop management demonstration
areas. The following strategies have been identified for habitat management.

Strateqies:

o When and where appropriate conduct timber stand improvement in areas to help develop a
thicker under-story/mid-story component of saplings and seedlings conducive to nongame bird
groups and woodcock.

o Preserve all “cane” habitat areas and create/maintain scrub/shrub wetlands and uplands
preferred by this species. Investigate opportunities to restore cane brakes.

Maintain 50 acres of grasslands near scrub/shrub habitat.

e To meet objectives of the Complex, provide woodcock roosting and foraging habitat near
agricultural areas that are not fall disked.

o Develop woodcock habitat demonstration sites on the Complex.

¢ Include woodcock habitat needs in the Forest Habitat Management Plan and implementation.
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Objective 1F.2. Nesting Scrub/Shrub Birds: Provide and maintain a minimum of 1,500 acres
of scrub/shrub habitat for nesting birds.

Discussion: Scrub/shrub (early successional) species are also considered vulnerable in the
southeastern United States, although they are generally considered a lower priority than mature
forest species within the LMRAYV. During reforestation, when trees are maturing, some scrub/shrub
species will benefit from the early successional habitat provided in forest lands during early phases
(especially white-eyed vireo, painted bunting, and orchard oriole). Conversely, an extensive edge
habitat with elevated numbers of nest predators and brown-headed cowbirds may interfere with a
healthy and complete forest breeding bird community until reforestation efforts are well advanced.
Because scrub/shrub species are apparently able to withstand cowbird and depredation problems
better within smaller blocks of habitat (i.e., 50-100 acres and possibly as small as 25-acre patches),
sites will be selected for periodic disturbances and long-term maintenance.

Priority Species:

e High - Painted bunting (breeding--dense thickets of shrubs, saplings, or second-growth trees),
white-eyed vireo (breeding--dense, and usually moist thickets), Bell’s vireo (breeding--
streamside thickets or upland scrub oaks), orchard oriole (breeding--scattered hardwood trees
in open country);

o Moderate - Yellow-breasted chat (breeding--dense cover of shrubs or saplings), northern
bobwhite (breeding--ground-nester), field sparrow (wintering).

Strategies:

e Maintain existing early successional habitats along buffer strips to scrub/shrub habitat
(vegetation no more than 20 ft. high) by plantings, disking, chemicals, or burning.

e Convert additional agricultural lands throughout the Complex to scrub/shrub (early
successional) habitat to meet a 1,500-acre goal for priority scrub/shrub breeding species.
Plant species such as native plum, rough-leaf dogwood, devil’s walking stick, deciduous holly,
and hawthorn.

o After 5 years of surveys, consider more involved protocols to address not only species
occurrences, but also relative rates of reproductive success and/or post fledging survival in
response to management protocols, with focus on painted buntings, white-eyed vireos, and
orchard orioles.

e Monitor bird response over 15 years to determine success for attracting priority breeding
species. If success is low or habitat maintenance is too costly, reforest the scrub/shrub areas
with plantings, or by allowing natural regeneration.

Objective 1F.3. Bobwhite Quail: Provide up to 500 acres of suitable habitat Complex-wide.

Discussion: The northern bobwhite traditionally has been one of the most valued game birds in the
South. Around the turn of the twentieth century, bobwhite numbers reached all time highs, but have since
begun a constant decline. Changes in agricultural practices that create large monoculture farms with
relatively few vegetated field borders and ditches have compromised quail habitat, and declining areas of
habitat in other areas have adversely affected quail populations. Bobwhites do not forage well in leaf litter
nor maneuver easily through thick brush. Virtually all of the bobwhite’s food and cover requirements are
met in habitat with a layer of seed-producing vegetation within 3 feet of the ground. Forests with closed
canopies that do not support understory vegetation do not provide adequate habitat.
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Although remnant populations of birds in the Complex are expanding with reforestation projects, more
opportunities exist to combine their habitat needs with those of federal trust species, such as
grassland migrating birds, where management programs will benefit a diversity of wildlife. Permanent
forest openings can be vital for providing adequate brood and nesting cover and a diversity of foods
from grass seeds to insects. Roadsides, power lines, and gas line rights-of-way can all effectively
provide these openings in the forest. Generally, the higher the percentage of forest land that can be
maintained in permanent openings ensures the better habitat.

Quail habitat can be provided on agricultural lands if certain factors are considered, including crop
type, field size and shape, chemical usage, and the condition of idle areas such as buffer strips and
ditches. Preferred crops include corn, soybeans, and wheat, with the outer rows left unharvested.

Strateqies:

o Evaluate all refuges in the Complex for suitable grassland habitat sites that could be managed
for a variety of grassland species.

e Develop and maintain a minimum 30-foot-wide buffer adjacent to selected agricultural fields.
Within those fields managed for quail, maintain 15-20 percent woody cover, 10-15 percent
fallow areas, 15-20 percent grassy areas, and 40-60 percent row crop (Mississippi State
University Extension Service). Woody cover should be available every 200 yards.

¢ In the spring, lightly disk 30 percent of grassland fields to disturb soil and vegetation, set back
succession, expose bare soil, and promote seed-producing plants.

o Lightly disk firelanes surrounding forested stands to encourage the growth of legumes, attract
insects, and create a mosaic of bare ground and vegetation that provides feeding and brood-
rearing cover.

e Monitor population responses to quail management practices.

Sub-Goal 1G. Provide grassland habitat for high and moderate priority grassland birds.
Discussion: Priority grassland species occupy refuge lands primarily during migration periods and
winter, although a few species may breed in small numbers throughout the year. Newly reforested
areas, levees, archaeological sites, and converted agricultural lands constitute the majority of
grassland habitats on the Complex.

Priority Species:

¢ High-Henslow’s sparrow (wintering), sedge wren (wintering), short-eared owl (wintering),
LeConte’s sparrow (wintering)

o Moderate-Dickcissel (breeding--herbaceous cover where vegetation is at least 2 feet [0.6 m]
high), northern bobwhite (breeding--ground-nester), loggerhead shrike (breeding and
wintering--tree or shrub nesting, forages from a perch), field sparrow (breeding--scattered
saplings, shrubs, and tall herbaceous cover; wintering--dense cover of herbs, particularly tall
composites), northern harrier (wintering), grasshopper sparrow (wintering), field sparrow
(breeding and wintering in abandoned fields).
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Objective 1G.1. Maintain existing and create a minimum of 500 acres of open grassy-
herbaceous dominated ground conditions to support priority grassland bird species.

Strategies:

o Identify poorer quality sites with sandy soils and promote the development of grassy-
herbaceous ground cover (Andropogon spp.) on up to 500 acres.

o Maintain diverse habitat in the grassland stage by burning, mowing, disking, using appropriate
herbicides, and select plantings.

e Request that the COE delay levee mowing and burning on Panther Swamp and Hillside
NWRs until July.

GOAL 2. CONTROL AND MANAGE INVASIVE, PEST, AND NUISANCE SPECIES

Discussion: Numerous native and non-native invasive species are known to occur on refuge lands in
the Complex, and some have caused damage to important wildlife habitats or species. Feral swine
on Morgan Brake, Mathews Brake, Hillside, and Panther Swamp NWRs destroy habitat by rooting up
vegetation and trees in forests and depleting acorn mast, a preferred food for waterfowl and other
native species. They destroy levees and crops. These species can transmit diseases, such as
pseudorabies, to other wildlife. In addition, Complex lands have populations of nutria, armadillo,
coyote, alligator weed, and kudzu.

In many areas of Mississippi, double-crested cormorant populations are at an all-time high. Currently,
the cormorant has not been identified as either an invasive species or a nuisance species on refuge
lands. Commercial aquaculturists (especially catfish farmers) suffer economic losses due to
cormorant depredation on catfish ponds. Similar problems have been reported from white pelicans.
In 1988, of 281 catfish farmers queried in the Mississippi Delta, 87 indicated that they had a bird
problem. Fifty-seven percent of Delta farmers reported moderate to heavy cormorant activity (defined
as at least 25 birds per day). Catfish farmers reported losses (harassment costs plus the value of lost
fish) estimated at $5.4 million (3 percent of total sales) (U.S. Fish and Wildlife Service 1997).
Although cormorant depredation was not an issue identified by the Service or the public, soaring
cormorant populations in an area with numerous catfish farms are likely to produce economic losses.

Objective 2A - Invasive Species: Control or eradicate invasive species on all Complex lands.

Discussion: Feral swine impact crops planted for waterfowl and negatively alter a variety of habitats,
including reforested lands. An on-going feral swine eradication program is conducted on Panther
Swamp and Morgan Brake NWRs. Armadillo have invaded refuge lands, but the impacts of their
presence have not been extensively studied. Coyotes have virtually eliminated gray fox and red fox
on refuge lands. Alligator weed, bull thistle, Johnsongrass, sicklepod, and kudzu have also displaced
native plant species on refuge lands.

Strateqies:

e Develop an Invasive Species Management Plan by 2006 that includes management guidelines
(e.g., contracts, special use permits, and special conditions) for trapping or other invasive control
programs consistent with sound biology, Service guidelines, and refuge purposes.
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¢ Consistently implement a feral swine and nutria control program using a variety of techniques,
including sustained baiting, trapping, and lethal means. Conduct only controlled removal by
Service personnel. Note: no public hunts would be established for feral swine because that
would produce an incentive for the continued release of domestic swine on refuge lands.
Encourage adjacent landowners to dispatch feral swine on private lands.

o Employ one full-time GS-7 biological technician and one term (six-month) GS-5 biological
technician to conduct a Complex-wide Invasive Species Management Program.

e Develop strategies for controlling invasive plants on refuge lands.
Develop strategies for controlling or eradicating populations of coyote and armadillo.

Objective 2B - Pest and Nuisance Species: Reduce populations of nuisance species to non-
destructive levels.

Discussion: Nuisance species are terrestrial or aquatic plants or animals that interfere or threaten to
interfere (at an unacceptable level) with the attainment of refuge objectives, or that pose a threat to
human health. Currently, several species occur on the Complex, which have achieved this status.
Beaver, although native, have thrived and overpopulated in bottomland hardwoods because their
historic natural predators are now absent or reduced in number. Beavers construct large dams and
block water control structures, holding and deepening water. This causes wide-spread damage to
trees, and is particularly evident on Panther Swamp NWR, where hundreds of acres of trees have
been killed by flooding from beaver dams.

Raccoon and skunk also flourish on refuge lands and surrounding agricultural areas, and as with beaver,
they lack natural predators and have become nuisance species. Raccoon and skunks prey upon bird
nests and eat crops planted for waterfowl. Over-abundant raccoon populations limit cavity nesting
species, often killing the occupant during the nest incubation. They also spread diseases, including rabies.

Snow geese congregate on refuge lands during the wintering season in large numbers, and consume
agricultural grains planted for high priority migratory waterfowl. In 2004, more than 250,000 snow
geese were observed on Complex lands.

Strategies:

e Continue to use approved biological, chemical, and lethal means to eradicate nuisance
species.

o Develop an outreach program to educate the public on the impacts and potential sources of
invasive species, and techniques for eradication and control.

o Increase opportunities for raccoon hunting throughout the Complex.

e Remove (by hand, using mechanical means, or with explosives) or alter all beaver dams that are
causing undesirable impacts to forested areas. All safety precautions and policies must be met
when removing dams, especially when using explosives and removing dams from culverts.

o Use lethal means to control beavers to prevent damage to reforested areas.

¢ |Install effective beaver guards or water diversion devices on all water control structures that
are continually disabled by beaver dams.

¢ Encourage snow goose hunting by providing information in hunt brochures and public
contacts regarding goose hunting opportunities on Complex refuges.

e Conduct cormorant and white pelican population management control with USDA Animal and
Plant Health Inspection Service in accordance with 50 CFR 21.47, to minimize habitat
damage and wildlife displacement.
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GOAL 3. EXPAND RESEARCH AND MONITORING ON THE COMPLEX THROUGH
PARTNERSHIPS

Discussion: To ensure that management decisions are based on sound science, the Complex’s
research and monitoring program should be expanded to include additional surveys, selected
management studies, and other research needs. Because funding is limited, and the Complex is not
staffed as a research station, it is unlikely that all inventory, monitoring, and research needs can be
conducted by refuge staff. Therefore, most research and monitoring will be conducted by visiting
researchers and scientists. Monitoring protocols, standardized routes, and computerized databases
would be incorporated into the research to make inventorying more efficient and produce more
consistent results.

Objective 3A - Ensure that management decisions are based on sound science by using
research results to apply adaptive management strategies.

Strateqies:

o Develop a research and monitoring program to cover priority research needs on all refuges in
the Complex, and Farm Service Agency transfer lands.

o Work closely with the Sevice’s Division of Migratory Birds’ biologists and Lower Mississippi
Valley Joint Venture biologists to develop and implement research projects.

o Actively solicit and logistically support research by universities, U.S. Geological Survey, USDA
Forest Service, or other research entities to conduct applied investigations to answer
management questions and enhance capabilities to provide for target species. This includes
providing housing, stipends, research sites, and selected equipment.

Threatened and Endangered Species:

Discussion: Complex lands support Louisiana black bear (T), interior least tern (E), bald eagle (T),
and pallid sturgeon (E). Experimental plantings of pondberry, Lindera melissifolia, have been
introduced in the Complex to investigate seedling survival in selected habitats. These planted areas
are not considered reintroductions and do not constitute naturalized populations.

The Louisiana black bear occurs sporadically on Yazoo NWR, using refuge lands for varying lengths
of time. In 2004, a young male black bear was captured on the refuge near Alligator Pond and fitted
with a radio collar to track his travels. He remained on the refuge well into the denning season.
Visitors reported seeing a sow and cubs and two additional adult male bears as well. As black bear
repatriation efforts continue within the historic range in Mississippi, the chances of having a resident
breeding population will increase.

Least terns use open water areas for foraging during their breeding and post-breeding periods.
Better quality foraging habitat would be helpful to this species, which nests nearby on the Mississippi
River. The bald eagle nests in the vicinity of the refuges, but at this point, no nests have been found
on any station of the Complex. They occasionally forage on the refuges during the breeding season.
Bald eagles from the north migrate to the area and are seen regularly, usually as singles, during the
migration season. They are usually associated with large populations of waterfowl in the winter. The
pallid sturgeon has never been reported in refuge waters, however, it is reported to occur in the
Yazoo River. Overflow water from the Yazoo River backs up into Panther Swamp NWR, and this
may provide the opportunity for the pallid sturgeon to use refuge waters during flood events.
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Strategies:

e Support the implementation of national and regional threatened and endangered species
recovery plans by inventorying the distribution, population status, and habitat use of all
threatened and endangered species, candidate species, and species of special concern.

e Participation in repatriation efforts for the Louisiana black bear at Panther Swamp NWR.

o Document all sightings of least terns including activity, habitat, and breeding pairs and report
results to the COE biologists monitoring tern populations, as outlined in the recovery plan.

¢ Monitor and maintain records of sightings of all threatened and endangered species on the
Complex, including location and habitat type. Participate in surveys for threatened and
endangered species within the Yazoo watershed, including, but not limited to, pallid sturgeon
and paddlefish.

e Monitor and record use by least terns in conjunction with International Shorebird surveys.

e Support experimental pondberry research (not related to recovery plan) on the Brown Tract
and Hillside and Yazoo NWRs.

Ducks and Geese:

Strategies:

e Prepare a Biological Inventory/Monitoring Plan that includes refuge-specific waterfowl
inventory and monitoring protocols, standardized routes, and computerized databases.

e Conduct waterfowl inventories at least twice monthly (October to mid-March) with emphasis
on the more visible areas of the refuge where ground/ocular surveys can be made using
standard techniques and survey routes.

e Conduct a special August/September survey for blue-winged teal within key wetlands using
standardized techniques and routes.

e Monitor periods of use, populations, and species of geese using the Complex.

o After 5 years, evaluate population estimates and species compositions to determine if 1,200
acres of agricultural grain crops will meet the needs of migrating geese.

Wood Ducks:

Discussion: Because wood ducks are secretive, their population status and survival are difficult to
monitor using visual counts. Pre-season wood duck banding is the only practical method for
estimating wood duck populations, survival, and possibly other population parameters. State banding
guotas by sex and age have been established by the Mississippi and Atlantic Flyways and the state
quotas have been allocated to various state and federal facilities around the State of Mississippi. The
Complex (particularly Yazoo NWR) contributes toward achieving the annual Mississippi pre-season
banding quota. The pre-season period extends from July through September. For statistical
purposes, all ducks banded during this 3-month period are assumed to have the same survival rate
for each age and sex class. In Mississippi, and several other southern states with a special wood
duck or teal season, the pre-season banding period ends September 15 to prevent any potential
conflicts (i.e., baiting) with hunters.
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Wood duck quotas assigned to the Complex are for the pre-season (July to September 15) banding
period. In the past and prior to July 1 of each year, the Complex banded 100+ adult hens using trap
nest boxes. These ducks are more vulnerable due to nesting and brood rearing and have survival
rates lower than those banded later in summer, and therefore are not used for statistics in the
banding program. (Early summer banding may occur every 3 years to assess survival rates and
return of nesting hens for the refuge.) This presents a problem in that, especially in recent years, it
has become extremely difficult to attract wood ducks to bait between July 1 and September 30.

Strateqies:

¢ Expand banding program to include all refuges throughout the Complex, particularly after the
wood duck box program is expanded.

e Meet or exceed the preseason (July to September 15) flyway and state banding goal of 400
birds. Emphasize that goals will include the entire Complex.

o Employ two GS-5, 6-month seasonal biological technicians to conduct a trapping and banding
program, maintain wood duck boxes, and monitor success throughout the Complex.

e Continue to examine the most effective means of trapping and banding wood ducks, ensuring
the objective is met with minimal effort and resources.

o Check wood duck boxes at least three times a year (pre-season, at the end of the first peak of
nesting, and at the end of the season). Monthly checks (April through July) are preferable to
capture accurate nesting statistics, clean out used nests and dumped eggs for increased
hatchability and box use, and monitor predation and other problems.

o Work with universities and researchers to determine other means to increase duckling
survival.

o Evaluate nest efficiency and nesting success in boxes and adjust the program accordingly.

Marshbirds:

Discussion: Giant cutgrass, lotus, cattail, rice fields, and moist-soil units are the primary habitats for
secretive marshbirds (rails, bitterns, grebes, moorhens, gallinules, coots, and others). Although no
specific population objectives have been established, secretive marshbird surveys can be used to
track peak movements in and out of the refuge and to document responses to habitat management.
Surveys employ a taped playback-response protocol along a designated route for breeding species.
The protocols were intended to survey breeding birds, but should also be useful for surveying birds
during migration (and winter) as most rails vocalize all year.

Priority species: High — black rail, yellow rail; Moderate — American bittern, king rail, Local or
Regional Interest — least bittern.

Strategies:

e Conduct surveys for secretive marshbirds in vegetated, flooded moist-soil areas, flooded rice
fields, and permanent impoundments containing rank emergent vegetation in shallow water.
Record bird usage by date, location, and habitat type.

e Conduct surveys three times per month (mid-March to mid-April, and mid-August to late-
November), on actively managed units to analyze responses to habitat differences.

102



Colonial Waterbirds:

Strateqies:

¢ Annually locate and delineate colonial waterbird rookeries.

e Survey rookeries at least annually and provide information to the Colonial Bird Monitoring
Program administered by the Mississippi Museum of Natural Science.

o Determine foraging areas for white ibis from the White’'s Lane rookery.
Beginning May 10 and ending on at least a semi-monthly basis, monitor use of deep-
water/moist soil impoundments by wading birds

Shorebirds:

Discussion: Studies are needed on overall shorebird use in the Complex and on peak passage
periods for various shorebird species.

Priority Species:

High — stilt sandpiper*, buff-breasted sandpiper, western sandpiper, short-billed dowitcher,
and Wilson’s phalarope;

Moderate — semipalmated sandpiper*, sanderling, greater yellowlegs, dunlin, common snipe*,
least sandpiper*, willet, American avocet, killdeer*.

(*Commonly occurs on the Complex. Others species are present, but usually in low
numbers.)

Strategies:

e Conduct shorebird surveys in accordance with International Shorebird Survey protocol at
Yazoo and Morgan Brake NWRs and the Carter Tract.

o Determine the optimum acres of shallow-water habitat needed for a rotation scheme to meet
shorebird objectives.

¢ Investigate and research methods of habitat treatment that favor midge proliferation in a
shallow-water rotation scheme (shorebird phase).

e Record habitat conditions (including the date that mudflats are exposed) and water levels at
least semi-monthly.

o Pursue research opportunities to better understand shorebird management, especially food
production and utilization.

Woodcock:

Discussion: Woodcock populations in the Central Region (including the Complex area) have declined 19
percent since 1968. Population declines are thought to be the result of land use changes associated with
land conversion and the maturing of forest habitats. In 1990, the American Woodcock Management Plan
was completed and an objective set to protect and enhance winter and migration habitat on public lands
to increase woodcock carrying capacity. The plan also set objectives to inventory and monitor woodcock
habitat and develop management demonstration areas.
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Strategies:

e Inventory suitable woodcock wintering habitat (daytime cover areas in scrub/shrub, thickets,
and/or early reforestation areas) and nighttime feeding areas (croplands and grasslands).

e Conduct crepuscular flight and nighttime counts at least twice a month, mid-November
through mid-March, to assess woodcock usage on the Complex.

Scrub/Shrub Nesting Birds:

Strateqies:

¢ Monitor scrub/shrub fields for use by nesting species using currently established protocol for
point counts.
Monitor bird population responses to habitat restoration using direct and point counts.

o After 5 years of surveys, collect information not only on species occurrences, but also relative
rates of reproductive success and/or post fledging survival in response to management
protocols, with a focus on painted buntings, white-eyed vireos, and orchard orioles.

Interior Forest Breeding Birds:

Discussion: No comprehensive survey of all forest birds, breeding or migratory, has been completed
on the Complex. Therefore, additional information is needed to determine which habitats are most
widely used, particularly for high priority species such as Swainson’s warbler, prothonotary warbler,
red-headed woodpecker, northern parula, Kentucky warbler, yellow-billed cuckoo, and wood thrush.

Strategies:

Survey all refuges for migratory and nesting forest species.

e Survey forest breeding birds with point counts tied to spatially discrete, geo-referenced,
habitat-specific locations to assess the preferred habitat, presence/absence, and relative
abundance of all forest-breeding species.

e Report all data to the Lower Mississippi Valley Joint Venture Office Evaluation Coordinator.

e Surveys should be designed using the protocol in (Hamel et al., 1996). A Land Manager’'s Guide
to Point Counts of Birds of the Southeast. Gen. Tech. Rep. SO-120. New Orleans, Louisiana:
U.S. Department of Agriculture, Forest Service, Southern Research Station. 39 pp.).

e Each point count survey should be conducted annually during mid- to late-May.

Conduct the point counts in the same sequence from one year to the next (i.e., same
direction, and sequence of points within a morning and among mornings), with the same
observer, if possible.

e Compare breeding bird productivity in mature forests adjacent to agricultural fields, to those in
mature forests adjacent to moist-soil, scrub/shrub or reforested edges.

o After 5 years of baseline data, begin more involved protocols to address not only species
occurrences, but also relative rates of reproductive success in response to management.

o Generate a GIS layer that displays geo-referenced survey points by habitat types and
associated structure and species distribution and occurrence.

e Collect baseline data and continue annual surveys to monitor breeding bird population
responses to habitat restoration and enhancement programs using point counts (breeding
birds) and transects (Project Prairie Bird) protocols.
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Establish experimental plots, stratified by age, to determine the best procedures to manage
reforestation sites. Emphasize maximizing tree height, and promoting greater availability of
cavities while increasing understory structure to benefit both canopy and understory species.
Establish at least 30 control plots (Complex-wide), emphasizing passive management where
only monitoring of bird populations and vegetation occur.

Establish at least 20 experimental plots each, emphasizing management using single tree
cuts and group cuts to reduce basal area.

Monitor bird population responses to habitat restoration using, at a minimum, point counts, which
will include data for both canopy and understory species at each of the plots. Collect pre-
treatment data for at least 2 years to establish baseline and continue through post-treatment.

Transient Land Birds:

Discussion: The relative importance (use) of small versus large woodland tracts by landbirds during
migration remains unclear, particularly in the highly fragmented LMRAV. These migratory birds are
searching not only for protective habitat, but also for food sources, especially fleshy-fruiting shrubs, to
meet their high-energy needs.

Priority Species:

Extremely High - Golden-winged warbler; High-- cerulean warbler, blue-winged warbler, bay-
breasted warbler, bobolink, Canada warbler, veery, Philadelphia vireo, blackburnian warbler,
palm warbler; Moderate - black-billed cuckoo, olive-sided flycatcher, willow flycatcher, least
flycatcher, chestnut-sided warbler, black-throated green warbler, mourning warbler.

Strategies:

Retain and promote fleshy-fruit producing shrubs in all future forest restoration and
management techniques.

Survey the species and abundance of transient land birds that use the Complex and
determine the best long-term strategy to maintain adequate stopover habitat for transient
landbirds.

Monitor bird population responses to habitat restoration using transect (migration monitoring)
protocols to record timing and extent of transient landbird use.

Establish at least one 1-mile forested edge transect on Yazoo, Hillside, and Panther Swamp
NWRs; and one 1-mile interior forest transect on Panther Swamp NWR. Survey each transect
weekly or bi-weekly during both spring and fall migrations. To record the greatest variety of
species, establish transects in reforestation plots, scrub/shrub areas, and grassland areas in
habitat patches that are large enough to allow for at least a 0.5-mile (~0.8 km) long transect.
Survey the bird and tree species occupying the loess bluff habitat on Morgan Brake and
Hillside NWRs.

Point counts should be distributed among habitats in proportion to the availability of habitat
types, with a minimum of 30 points per habitat type if possible (based on a minimum spacing
of 820 x 820 ft (250 x 250 m) (C. Hunter, Biological Review 2001).
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Grassland Birds:

Strateqies:

o Conduct baseline species surveys.

e Monitor bird responses to management and habitat alterations.

e Survey/inventory/monitor bird populations using point counts and transects (project prairie
bird) protocols focusing on breeding and wintering species. Conduct 3-6 surveys per season
with at least one or two within each of the following periods: (1) November 15-December 31;
(2) January 1-February 15; and (3) February 16-March 10.

o Establish at least one 100-m transect in each discrete patch of habitat in open grassy-herbaceous
dominated condition, and use Project Prairie Bird protocol to count wintering bird populations.

Raptors:

Discussion: Northern harrier, loggerhead shrike, and other raptors are best surveyed along an
established route (i.e., roadside surveys). Conducting surveys at least twice per month from mid-
September to the end of March is recommended for non-breeding populations, including transients
(and may include some early breeding for some species). Surveying throughout the year is optional.

Priority Species:

Extremely High - Swallow-tailed kite (migration, breeding - nest in superdominant trees,
possibly cypress).

Moderate - Mississippi kite (breeding--nests in trees along edges in open country), loggerhead
shrike (breeding--nests in tree or shrub, forages on ground, wintering), northern harrier
(wintering), bald eagle (wintering, nesting possible--nests in super-dominant trees large
enough to support massive nests).

Strateqies:

e Use roadside counts and “Migration Hawkwatch” protocols to institute a network of roadside
surveys for wintering and breeding raptors, focusing on priority species.

e Conduct annual National Midwinter Bald Eagle count and report the data to the National
Coordinator, Raptor Research and Technical Assistance Center in Boise, Idaho.

Deer:

Discussion: Refuge deer populations are an important component of the biota of the Complex.
Consistent population management is a key not only to the public use program, but also to the
health of the population and to habitat carrying capacity. In the Mississippi Delta’s productive
environment, deer overpopulation can occur quickly, causing damage to the habitat and to
agricultural crops planted for migratory waterfowl. Overpopulated deer herds can suffer from
malnutrition, contract epidemic diseases, and increase the incidence of vehicle strikes. Public
hunting programs are needed to consistently reduce the deer population by at least one third
annually to keep pace with reproduction. A well-run, quality hunting program is needed to
encourage hunters to continue to use Complex refuges.
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Strategies:

Conduct herd health checks every 3-5 years and monitor habitat conditions to determine the

health and population of deer on the Complex.

Operate check stations, as necessary, to collect the following data on harvested deer: age, sex,

field-dressed weight, lactation, antler measurements and signs of hemorrhagic or other diseases.
Evaluate deer populations annually, especially on Panther Swamp NWR following large flood
events, and adjust hunting programs if needed.

Reptiles and Amphibians:

Discussion: Reptiles and amphibians are abundant on Complex lands, functionally important in
freshwater and terrestrial habitats, and are key components of the ecosystem. In addition, many
species of herpetofauna are wide-ranging and may serve as key indicator species for evaluating the
environmental health of an ecosystem.

Strateqies:

Develop standardized data collection procedures for amphibians and reptiles.
Conduct amphibian and reptile inventories to establish baseline information on species
occurrence and habitat use.

e Use GIS technology to identify and map alligator nest locations.

e Use GIS technology to map amphibian breeding sites and identify species.

e On salamander (or other amphibians) breeding sites, conduct annual egg mass counts to
determine use.

o Conduct calling frog surveys annually according to accepted protocols.

o Establish standardized reporting methods for important incidental sightings that include (at a
minimum): species, date, specific location, and habitat type. Where possible, include size,
sex, and age.

Fish:
Strateqies:

Survey refuge waters to identify fish species, age classes, and fish health.

Use GIS technology to map fishery habitats on the Complex.

Identify sources of contaminants from off-refuge lands, and work with Service contaminants
specialist and Mississippi Department of Environmental Quality to conduct testing for
pesticides and water quality.

Conduct water quality testing on the spring at Morgan Brake NWR adjacent to North Hill
Ponds to determine whether the spring’s flow of groundwater is rich in calcium and
magnesium bicarbonates, and should be properly classified as a fen. Fens typically contain
rare plants and aquatic species that are rare in the Delta region.

Conduct a baseline survey of fish and aquatic species in the spring at Morgan Brake NWR
adjacent to North Hill Ponds.
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Insects:

Discussion: The Complex has estimates of species for mammals and birds and a preliminary list of
herpetiles, but for insects (95 percent of the biodiversity of the Complex) no information is available.

Strateqies:

o Work with USDA and other researchers to survey insects on the Complex. Following
collection, work with insect specialists to correctly classify species.

o Classify collected insects by Class, Subclass, and Family.

e Survey butterflies and moths for use in wildlife observation and photography for lepidopterans.

Invasives and Nuisance Species:

Strategies:

o Complete an inventory of all invasive and nuisance species on the Complex. Determine
which species are causing, or may cause, ecological damage or other important problems and
formulate plans to control or eradicate them.

e Continue monitoring cormorant populations and determine the impacts of cormorant
populations on adjacent aquaculture ponds.

e Monitor cormorant nesting in Swan Lake and possibly White’s Lane rookeries. Work with
Wildlife Services and others to determine impacts on habitat and other rookery species.

o Collect baseline data on raccoon, beaver, nutria, coyote, armadillo, feral hogs, and other
nuisance species and evaluate their effects on refuge resources.

Mussels:

Discussion: The Complex lies within the geographic range of 41 species of mussels. Of those, five
are listed as either threatened or endangered. Historically, mussels were once abundant; however,
dredging and channelization have altered habitat to such an extent that diversity has been greatly
reduced. Only a fraction of the species have been found and identified, and many species may no
longer exist on Complex lands. Remaining mussels and their habitats must be identified so that such
information can be included in management decisions to prevent further losses.

Strategies:

e Survey refuge waters at 5-year intervals to identify species and distribution of mussels.

e Map collection sites or known locations of mussels and add data by species as encountered.

o Assemble a reference collection of mussel shells found on the Complex for aid in
identification.

Bottomland Hardwoods:

Discussion: Complex lands contain some of the earliest known bottomland hardwood plantings in the
LMRAV. Forest restoration enhances wildlife habitat, produces trees, reduces siltation, and captures
carbon emissions. Given the proximity of the Complex to universities and interested federal
agencies, opportunities exist to provide scientists with reforested research sites on Complex lands.
Existing bottomland hardwoods that are artificially flooded during the winter season also provide
opportunities for scientists to study habitat and species in GTRs.
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Strategies:

o Promote research on Complex forestlands to identify management practices that can improve
species diversity and habitat values.

¢ Build partnerships with universities to establish graduate programs that focus on the best

methods for reforestation/afforestation and on hardwood forest management in the LMRAV.

In GTRs, inventory and monitor tree vigor and diversity, including red oak regeneration.

Monitor waterfowl use in GTRs.

In GTRs, conduct GIS inventory and map full pool levels.

In GTRs, maintain annual flooding records, drawdown dates, and water levels.

GOAL 4: DEVELOP LAND PROTECTION AND CONSERVATION PARTNERSHIPS

Discussion: Opportunities to work in partnership with private landowners, federal and state agencies,
and non-governmental organizations are increasingly available. Linking habitat restoration and
management projects can increase landscape level management for lands both inside and outside
Complex boundaries. Although a large percentage of lands inside current acquisition boundaries
have been acquired, some critical in-holdings are needed to meet habitat objectives, provide access
to visitors, reduce off-refuge impacts, and protect unique habitats. Complex lands and surrounding
areas have been identified for interior forest objectives by the LMVJV in support of the Partners-in-
Flight Plan for the LMRAV.

Objective 4A: Support fish, wildlife, and cultural resources protection and restoration in the
Yazoo Backwater Area and the Lower Mississippi River Alluvial Valley by acquiring the
remaining 34,682 acres of land, from willing sellers, within the current acquisition boundaries,
with special emphasis on those areas that would: (1) contribute to national and regional
objectives, (2) provide additional wildlife-dependent recreational opportunities, (3) improve
access, and/or (4) reduce impacts to refuge resources.

Strategies:

e Develop an outreach program that provides information on land acquisition and easement
programs to landowners within the boundary expansion areas.

o Develop partnerships with conservation organizations, such as The Nature Conservancy,
Trust for Public Land, and The Conservation Fund, to support land acquisition needs.

Objective 4B: Emphasize partnership efforts (e.g., Partners for Fish and Wildlife and carbon
sequestration) in future boundary expansion proposals and easement programs in a
“Conservation Partners” Focus Area.

A long-range goal of the Service is to establish a forested corridor to connect several refuges within
the Complex. Such a corridor would be beneficial to migratory birds and the Louisiana black bear
and promote bottomland hardwood reforestation. Morgan Brake NWR, Hillside NWR, Panther
Swamp NWR, and the Carter Unit are located from north to south through Holmes, Humphreys, and
Yazoo Counties with no connectivity. This Focus Area consists predominantly of cleared agricultural
lands interspersed with remnants of bottomland hardwood forests, seasonally flooded and permanent
wetlands, and cypress swamps. The primary influence is hydrology. In addition, intermittent
backwater flooding from the Mississippi and Yazoo Rivers drives habitat processes. Due to low
elevations and hydrological influences, most of the agricultural land is considered marginal for crop
production. The Focus Area also includes steep loess bluff habitat bordering the east side of Hillside
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and Morgan Brake NWRs. A rapid transition from 70 feet MSL to 300 feet MSL produces abrupt
changes in habitat, supporting unique plant and animal species, particularly for nesting and migrating
songbirds. However, continued clearing for tree harvest and development off-refuge dramatically
increases erosion and sedimentation on downstream refuge lands and waters. To focus available
resources, the objective for this “Conservation Partners” Focus Area (Figure 16) will be to work with
partners (state, federal, and non-governmental organizations and private landowners) to:

Help achieve the objectives of national and regional plans;

Restore migratory paths for wildlife;

Create habitat for wintering and breeding waterfowl;

Reduce off-refuge impacts to refuge resources;

Provide better public access to refuge lands;

Restore critical interior forest habitat for trust species, including the threatened cerulean
warbler, swallow-tailed kite, and Louisiana black bear; and

e Restore the hydrology of the Yazoo Backwater Area.

Strategies:

o Compile a mailing list of potential state, federal, and conservation organization partners, and
offer opportunities for these partners to assist the Complex to implement this CCP.

o Develop partnerships with Mississippi Department of Wildlife, Fisheries and Parks and
interested non-governmental organizations to assist in upland game bird management.

o Evaluate opportunities to link conservation efforts with private landowners.

o Develop a “Conservation Partners” outreach program to educate and involve private
landowners, conservation organizations, and federal and state partners in partnership efforts.

e Coordinate efforts with the LMJV Office in Vicksburg, Mississippi, and the Wildlife and Habitat
Management Office in Jackson, Mississippi, to keep those offices updated on acres restored by
habitat type, while ensuring partnership projects address the highest priorities within the LMRAV.

Objective 4C: Provide technical and financial assistance through the Partners for Fish and
Wildlife Program for projects on at least 2,000 acres of private lands within the 9-county
private lands program focus area. Focus on cropland enhancements for wintering waterfowl
and reforestation objectives of national and regional plans for the LMRAV.

Private lands are important components to the restoration and reestablishment of native habitats.

Although the historically diverse fish and wildlife resources of pre-settlement America cannot be restored
entirely, habitat restoration on private lands is important to the process. Objectives in national and
regional plans, such as the North American Waterfowl Management Plan, Partners-in-Flight Plan,
Mississippi River Alluvial Valley Bird Conservation Plan, and Strategic Fisheries Plan, will be emphasized.

The Service has two programs that provide technical assistance and funding for priority habitat projects
on private lands. The Mississippi Partners Program (MPP) is an important cooperative program that
provides pipe to develop winter water on harvested croplands for waterfowl. Partners include Mississippi
Department of Wildlife Fisheries and Parks, Delta Wildlife, Ducks Unlimited, and Wildlife Mississippi.
MPPs are considered enhancement projects and require a 10 to 15-year agreement. By 2004, MPP had
developed agreements with over 968 landowners and provided over 3,554 water control structures
designed to impound over 110,544 acres of winter water. The Partners for Fish and Wildlife Program
(PFW) provides financial and technical assistance to private landowners who are interested in developing
habitat on their lands. The PFW requires a minimum 10-year agreement.
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Strategies:

Work with the LMVJV and the Lower Mississippi Ecosystem Team to develop a 5-year
Strategic Plan for habitat improvement projects on private lands.

Establish an Annual Work Plan to address priority private lands issues that were identified
under the 5-year plan and other appropriate sources.

Expand the PFW program to more effectively involve key partners such as the Mississippi
Department of Wildlife Fisheries and Parks, and other state, private, and national conservation
organizations, in project development and implementation.

Use Service project funds in coordination with private landowners and other partners to
stretch habitat restoration dollars.

Develop and implement follow-up studies on selected habitat improvements and technical
practices, and distribute information to habitat restoration biologists.

Integrate Service private lands programs and initiatives with USDA Farm Bill conservation
programs. Coordinate appropriate Service projects on private lands with NRCS District
Conservationist to maximize technical assistance and access to all appropriate conservation
programs and opportunities.

Ensure that the Complex PFW biologist is fully utilized in developing and carrying out
authorized activities under approved Service strategic plans and activities defined under the
PFW and other private lands initiatives.

Partner with NRCS to provide landowners with information on the benefits of “conservation
farming” and “best management practices” to reduce contaminant introduction through
siltation, while enriching soil and improving water quality.

Give highest priority to those projects located in the “Conservation Partners” Focus Area
(Figure 16).

Employ one GS-7/9 private lands biologist to assist the existing GS-11 PFW biologist to
expand assistance, increase restoration, and conduct monitoring.

Objective 4D: Over the life of the CCP, address contaminants issues in refuge fish and wildlife
and aquatic habitat by reducing siltation in the watershed.

Discussion: Because most of the lands in the watershed have been cleared and converted to
agricultural row crop production, erosion introduces agricultural chemicals into runoff. Over the years,
agricultural chemicals have bio-accumulated to unacceptable levels in fish and other wildlife species.

Strateqies:

Implement best management practices (e.g., drop inlet structures, reforestation, vegetative
field borders) on Complex agricultural lands.

Work with adjacent landowners in the watershed to improve water quality. Enroll riparian
areas in conservation programs and cooperate with NRCS to provide technical assistance on
“best management practices” to landowners.

Develop and implement a contaminants monitoring plan to identify contaminant
concentrations in refuge water, sediment, and fish and wildlife species.
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Objective 4E: Over the life of this CCP, address fecal coliform bacteria issues in Black and
Fannegusha Creeks on Hillside NWR.

Discussion: Water quality data collected by the Mississippi Department of Environmental Quality indicate
high concentrations of fecal coliform bacteria in Black and Fannegusha Creeks. Because fecal coliform
bacteria are present in these areas, there is a high likelihood that other forms of bacteria, such as
salmonella, are also present. Therefore, as Black and Fannegusha Creeks overflow into wetlands on
refuge lands, disease-causing bacteria could affect resident waterfowl populations.

Strategy:

o Coordinate closely with the Mississippi Department of Environmental Quality to ensure that
sources of fecal bacteria are identified and eliminated.

Objective 4F: Over the life of this CCP, address increased sedimentation in refuge waterways
resulting from upstream gravel mining and timber harvest operations.

Discussion: The Black, Fannegusha, Tesheva, and Abiaca Creeks introduce large sediment loads on
refuge lands and produce a build-up of silt in bottomland hardwoods. Most of the sedimentation is
due to upstream gravel mining operations, farming practices that do not address erosion, and timber
harvests on adjacent lands.

Strateqies:

e Coordinate closely with the Ecological Services Office in Jackson, Mississippi, to ensure that
measures are included in gravel mining permits to substantially reduce sedimentation.

¢ Involve PFW biologist with adjacent landowners to provide technical assistance on timber
harvest “best management practices.”

¢ Identify lands in close proximity to refuges that contribute to the contamination and siltation on
refuge lands and incorporate these areas into any future land acquisition boundary
expansions.

e Develop an outreach program in cooperation with NRCS that can be used to educate
surrounding landowners on the techniques for and benefits of reducing soil erosion.

Objective 4G: Manage Farm Service Agency properties by habitat type as they relate to the
objectives established in this plan, and evaluate opportunities for wildlife-dependent
recreation and demonstration sites.

Discussion: Many of the fee title Farm Service Agency properties managed by the Complex have been
reforested, leaving few management options. Some are small in size, less than 100 acres and disjunct
from other protected lands. Management and protection of these areas are challenging because the
lands managed in the Complex encompass acres widely scattered across central Mississippi. The most
beneficial properties are those that have contributed to boundary expansions or are large enough to serve
as a nucleus for additional units (e.g., Carter and Darlove tracts) and research (Brown Tract). (Farm
Service Agency lands include the five tracts that were re-designated as the Holt Collier Refuge in the
2004 Consolidated Appropriations Act and are managed by the Complex.)
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Strategies:

o Monitor reforested areas and evaluate suitability of replanting areas that have poor survival rates.
Maintain unforested properties, <200 acres, in grassland and scrub/shrub habitat for migratory birds.

¢ Provide hunting opportunities for deer, small game, and upland game birds on properties,
>300 acres, as populations reach harvestable levels.

¢ Assign law enforcement and habitat management responsibilities for each Farm Service
Agency property to the refuge headquarters or specific subheadquarters.

o Evaluate properties to determine if any areas are suitable as demonstration sites for
landowners who want to restore their properties for wildlife.

o Identify properties that may be suitable for wildlife observation and photography, including
refuge-led birding tours, and for establishing photo blinds.

o Exchange Farm Service Agency properties, where possible, to help achieve refuge missions,
goals, and objectives.

Objective 4H: Threatened and Endangered Species: Support recovery efforts for the
Louisiana black bear.

Discussion: The Louisiana black bear is a threatened species that historically occurred throughout
the south half of Mississippi and was reportedly common in the LMRAV. Habitat loss resulting from
habitat conversions to agricultural fields and black bear exploitation throughout its range has
seriously reduced populations. Recovery team efforts to introduce Louisiana Black bear in optimal
habitat are ongoing. Since Panther Swamp NWR contains one of the largest contiguous blocks of
bottomland hardwoods in the State of Mississippi, and forest habitat is optimal for black bear, plans
are to relocate individuals to Panther Swamp NWR in 2006 (personal conversation with
representative of Mississippi Black Bear Restoration Task Force, December 2003).

Strateqies:

e Enhance, restore, protect, and manage imperiled species habitat using available conservation
tools including habitat management on existing land (federal, state and private) conservation
easements, partnership agreements, conservation agreements, and land acquisition from
willing sellers.

o Work with recovery team and Service Ecological Services Field Offices to establish Louisiana
black bear populations in Panther Swamp NWR.

GOAL 5: CULTURAL RESOURCES - identify and protect cultural resources on the complex

Discussion: Cultural resources include archaeological resources, historic and architectural
properties, and areas or sites of traditional or religious significance to Native Americans. (614 FW 1,
Policy, Responsibilities, and Definitions.) Cultural resource inventories have been completed on
25,000 acres throughout the Complex, including comprehensive surveys on Yazoo NWR in 1978 and
1979 and selected surveys related to acquisition and construction on refuges in the Complex. The
cultural resource inventories to date revealed that only Yazoo NWR has archaeology sites of
significant cultural value. Five of the identified sites at Yazoo NWR are eligible for the National
Register of Historic Places (NRHP), including the Swan Lake Indian Mounds, Deer Lake Village and
Deer Lake Village South, the Steele Bayou site, and the Big Lake site.
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Objective 5A: Identify and protect cultural resources on the Complex in accordance with
federal and state historic preservation laws and regulations.

Discussion: Indian Mounds are the most obvious and well-known cultural resources in the Mississippi
Delta region. As required by the Archaeological Resources Protection Act of 1979 and other laws,
land management agencies must identify, research, and protect cultural resources, and provide
cultural interpretation for the public. The Swan Lake Temple Mound near the bridge over Swan Lake
on Yazoo Refuge Road is a source of great curiosity by the visiting public, and the refuge’s proximity
to the Winterville Mounds and Museum in Greenville, Mississippi, increase the likelihood that visitors
already in the area will come by the refuge. Only minimal infrastructure would be required to prepare
the Temple Mound for public use interpretation.

Strateqies:

o Develop the infrastructure to provide interpretive information on Swan Lake Temple Mound
Complex.

o Develop a scope of work for a comprehensive archaeological survey of any unsurveyed
acreage, including a cost estimate and ranking factors for contractor selection.

o Develop and implement a plan to protect identified sites in consultation with federally
recognized Native American tribes, the Mississippi State Historic Preservation Officer, and the
professional archaeological community.

o Compile a comprehensive literature review of past archaeological, anthropological, and
historical investigations within and near the Complex. Utilizing the Regional Archaeologist,
produce an annotated bibliography to document the region’s history and the utility of the
scientific methodology.

o Develop a GIS layer for the archaeological and historic sites of the Complex that will mesh
with existing layers for habitat type, vegetative cover, hydrology, and soils.

o Report new cultural resources sites to the Regional Historic Preservation Officer.

Objective 5B: Protect those cultural resource sites eligible for National Register listing from
potential impacts by visitors.

Strategies:

o Develop and implement law enforcement procedures to protect these resources from looting
and vandalism, and require all Complex law enforcement officers to take the “Archaeological
Resources Protection Act” training course.

o Refer all requests for research, investigation, excavation, or removal of cultural resources to
the Regional Historic Preservation Officer.

o Issue Special Use Permits, as appropriate, with the advice of the Regional Historic Preservation
Officer to recipients of approved permits for cultural resource studies and research.

e Regulate visitor use on sensitive cultural resources, such as the Indian mounds on Yazoo NWR.
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GOAL 6: PROVIDE VISITOR SERVICES - develop appropriate and compatible wildlife-dependent
recreation, environmental education, and interpretive programs that lead to enjoyable experiences
and a greater understanding of fish, wildlife, and habitat conservation by the public.

Discussion: National wildlife refuges provide a variety of recreational opportunities for the visiting
public. The 1997 National Wildlife Refuge System Improvement Act identified six priority public uses
on refuge lands, including hunting, fishing, wildlife observation, wildlife photography, and
environmental education and interpretation. With the appropriate infrastructure, Complex lands can
provide opportunities for all of these priority public uses. Historically, hunting has been the primary
public use activity on Complex lands. A primary goal for the Complex is to increase public
understanding, use, and enjoyment of Complex lands, and to increase an appreciation for the Refuge
System through a transition toward developing more infrastructure and providing personnel to support
the five remaining priority public uses. A public use plan will include options for minimizing potential
conflicts between hunting and fishing, and non-consumptive uses.

Objective 6A. Provide public hunting for deer, ducks, small game, and wild turkey.

Discussion: Managing wildlife populations and their habitats is the primary responsibility of the
Complex and a required component of the Refuge System’s "wildlife first" mission. If managed
appropriately, hunting provides a biologically sound form of outdoor recreation that is used
extensively throughout the Refuge System to manage wildlife populations. The 1997 Improvement
Act, other laws, and Fish and Wildlife Service policy permits hunting on refuges when it is compatible
with the purposes for which the refuge was established. The Complex hunting program is
coordinated annually with the Mississippi Department of Wildlife, Fisheries and Parks and hunting
activities are managed so as not to cause disturbance to waterfowl.

White-tailed deer hunting is a popular activity throughout the region and the Complex has a
reputation for outstanding deer hunting opportunities. Harvest and habitat data collected over the
years have clearly demonstrated the need to remove approximately one third of the deer annually in
order to maintain a healthy herd and to prevent habitat damage. In the absence of large predators,
such as wolves or cougars, deer populations can rapidly increase and destroy valuable wildlife
habitat. Deer eat the understory in forested areas, preventing tree regeneration and altering the
structure and species (flora and fauna) composition of the forest. Deer also consume agricultural
crops planted as high calorie foods for wintering waterfowl.

Because four of the refuges in the Complex were established for migratory birds, deer populations
must be controlled to prevent adverse impacts to migratory bird habitat. Deer possess the ability to
overpopulate and exceed the carrying capacity of refuge habitats in a relatively short time frame.
Overcrowded deer herds degrade their own habitat, as well as habitat needed by numerous other
wildlife species when they consume vegetation. Over-browsed habitat cannot provide food or cover
for scrub- shrub-dependent species. Deer can also eliminate habitat for other birds when they
consume the vegetation that the birds use for cover or nesting habitat.

Yazoo NWR produces approximately 200 deer each year that are surplus to population maintenance
(Yazoo NWR data files). Deer herds can radically reduce food resources to such an extent that they
starve or contract diseases that under normal circumstances they would not contract. The lack of
sufficient food on refuge lands would force deer to move beyond refuge boundaries onto adjacent
private land where they consume agricultural crops planted by refuge neighbors. Allowing hunters to
remove surplus deer reduces the potential for refuge habitat damage and agricultural crop losses,
and negates the expense of controlling the deer herd with refuge employees.
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The Complex's deer population management program is dependent upon the ability to attract
sufficient refuge hunters each year to reduce the deer population to below carrying capacity. During
normal reproductive years, the refuge's objective would be to remove approximately 33 percent of the
deer population. Refuges are challenged to attract a sufficient number of hunters to reduce the
population to the targeted level. Typical deer do not provide an incentive to the hunting public
because hunters can take typical deer at alternate hunting areas throughout the Delta. To pique
interest and draw hunters to refuges for deer hunting, an element must be added that is not available
to the average hunter elsewhere in the Delta. Historically, this has been accomplished by providing
the expectation that a trophy buck can be harvested from refuge lands.

The Complex's hunt program is designed to optimize the number of deer taken while maintaining a
percentage of older bucks (5 to 10 percent) in the trophy class each year to attract enough hunters to
reduce the herd by 33 percent. To date, Complex efforts have attracted sufficient hunters to remove
the desired number of deer. Although total numbers of out-of-state hunters were not recorded, refuge
personnel noted the presence of hunter vehicles from 26 states during the 2003 hunt year.

To ensure that migratory bird habitat (the purpose for which four of the refuges were established) is not
adversely affected by deer populations, annual public deer hunting opportunities will be offered. The
program will aim for removal of approximately one-third of the herd annually with a 1:1 harvest ratio of the
sexes. The regulation of season lengths, hunting areas, and hunter quotas will ensure a balance
between population levels and carrying capacity, while providing for public safety during hunting season.

Hunting is also offered for populations of animals capable of sustaining harvest, including ducks,
rabbit, squirrel, raccoon, opossum, and quail. Hunting programs for these species are not aimed at
controlling the numbers of animals to reduce habitat destruction, with one exception. Raccoons prey
upon wood ducks and their eggs, and those of other nesting birds, and occasionally eggs from
alligator nests. Hunting programs for ducks and other small game are very popular and contribute to
the Complex’s public use program.

Strateqgies: Strategies are dependent upon the availability of funding and adequate law enforcement
staff to manage the hunts.

e Maintain a stable deer population through a program of either-sex hunting.
Coordinate with Mississippi Department of Wildlife, Fisheries and Parks, interested
conservation organizations, and natural resource agencies when developing hunt programs.

o Construct a self-service visitor resources kiosk at the Complex Headquarters at Yazoo NWR
and refuge offices at Morgan Brake and Panther Swamp NWRs to provide maps, regulations,
hunting brochures, permit applications, fact sheets, and other visitor services information.

o Develop a hunting program section in the step-down Visitor Services Plan.

o Provide limited draw youth hunts for white-tailed deer on Morgan Brake NWR.

e Provide youth waterfowl hunts on Yazoo NWR and the Carter Tract and limited-draw youth
turkey hunts on Hillside, Morgan Brake, and Yazoo NWRs.

¢ Provide additional hunting opportunities for bobwhite (when it is determined that birds are at
harvestable levels) on the following Farm Service Agency properties: Herron, Brown, and
Carter Tracts. Open season dates will coincide with the dates for the rabbit (with dogs) hunt.

e Provide limited-draw turkey hunting opportunities on Hillside, Morgan Brake, and Yazoo
NWRs as bird populations reach harvestable levels.

o Develop limited-draw waterfowl hunts at Mathews Brake NWR to address overcrowding
and safety issues.
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¢ Promote and encourage hunting opportunities on the Complex through the Internet site,
brochures, kiosks, news releases, displays, and special events.

o Explore and develop handicapped-accessible hunting opportunities for deer and turkey.
Provide opportunities for senior citizens to hunt deer and turkey.

Objective 6B: Provide hunters with a high quality, safe hunting experience on refuge lands,
while balancing consumptive and non-consumptive public uses.

Discussion: The congregation of game species in a small geographic area leads to concentrations of
hunters in the same area. The cultural pressure associated with taking a trophy buck or a limit of
ducks produces intense law enforcement (LE) challenges that are not encountered during non-
consumptive public use activities, such as bird watching, nature trail hikes, or wildlife photography.

Many hunts require a minimum of two, and at times, more LE officers to meet resource and public
protection needs. Limited draw permit hunts require more LE attention than unlimited hunts, and
deer hunts require the most attention. In 2003, LE Officers issued 143 Notices of Violations, while an
estimated 5000+ incidents (e.g., vehicle break-ins, stolen property, vandalism, firearm violations,
disorderly conduct, driving under the influence, poaching, and trespass) were noted.

One option for coping with staff shortages is to reduce hunting programs to a level that available LE
staff can cover. Proposed consolidations/restructuring for deer hunts yield the greatest potential for
conserving LE staff, while continuing with other hunting programs, because deer hunting produces
the greatest need for LE presence. Contentious interactions between hunters and LE officers, issues
involving weapons and public safety, public hunting pressure expressed by numbers of hunters
(thousands), and the need to provide LE coverage on all refuges during all peak deer hunting
seasons are important factors.

Strategies for an LE Staff of 11: 4 full-time law enforcement officers and 7 dual function officers:

o Provide safe, year-round public protection for visitors to refuge lands.

e Schedule law enforcement officers on a year-round basis to cover expanded public use
activities and to ensure a balance between non-consumptive public use activities, hunting,
and fishing programs.

e Continue existing 6-month long hunting seasons for 15 separate hunting programs.

o Expand white-tailed deer hunting opportunities for youth by providing limited draw youth hunts
on Morgan Brake NWR.

e Expand waterfowl hunting opportunities for youth by providing waterfowl hunts on Yazoo NWR
and the Carter Tract, and limited-draw youth turkey hunts on Hillside, Morgan Brake and
Yazoo NWRs.

e Expand hunting opportunities for bobwhite (when it is determined that birds are at harvestable
levels) on the following Farm Service Agency properties: Herron, Brown, and Carter tracts.

e Expand turkey hunting opportunities by providing limited-draw turkey hunting on Hillside,
Morgan Brake, and Yazoo NWRs as bird populations reach harvestable levels.

o Expand waterfowl hunting opportunities by developing limited-draw waterfowl hunts at
Mathews Brake NWR.

o Employ an aggressive promotional program to encourage hunting on the Complex through the
Internet site, brochures, kiosks, news releases, displays, and special events.

o Expand opportunities for handicapped hunters to take deer or turkey.
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Strategies for an LE Staff of five:

Notify the public that changes are proposed in the Complex’s hunting programs. Notify the
public by contacting Mississippi’s federal and state agencies and elected officials; distribute
news releases and public service announcements; publish new Hunt Brochures; post notices
on the Complex Website, kiosks, and hunter check stations. Proposed reductions would be
as follows:

*All current unlimited permit hunts would remain the same, EXCEPT:

The Panther Swamp NWR muzzleloader deer hunt would be changed to a limited permit draw
hunt and reduced from 15 to 5 days (December 4 through December 8).

The Morgan Brake and Hillside NWR’s muzzleloader deer hunts would be changed to limited
permit draw hunts and reduced from 13 to 5 days (November 28 through December 1).
Limited permit draw hunts on Morgan Brake, Hillside, and Panther Swamp NWRs would be
scheduled to ensure that only one limited permit hunt would be held on any of these refuges
at any given time (no overlapping days on one or more refuges).

Mathews Brake NWR would be closed to hunting and all other forms of public use from
November 20 to December 20 to prevent compromising public safety.

Morgan Brake, Mathews Brake, and Hillside NWRs would remain closed to all public use
during the Panther Swamp NWR limited permit draw gun deer hunts (November 20-22, and
December 16 -20); and the limited permit draw muzzleloader deer hunts December 4-8.

Strateqies for an LE staff of four or less:

*Note:

Limited permit draw 2-day gun deer hunts on Yazoo (150 youth permits each day); Hillside
(250 permits each day); Morgan Brake (50 permits each day); and Panther Swamp NWR (800
permits each day).

Close all refuges to non-consumptive public use activities (except Yazoo NWR) during limited
permit hunt days.

No unlimited permit deer gun hunting.

Unlimited permit archery hunts for deer and small game.

Farm Service Agency tracts open to archery hunts for small game and deer.

Any additional unforeseen reductions in law enforcement capability would require further

reductions in hunting programs.

Objective 6C: Within 5 years of the date of this CCP, provide accessibility to disabled hunters
by constructing accessible, dedicated hunting areas and offering sponsored hunts.

Strategies:

Partner with local groups to sponsor a 2-day disabled annual waterfowl hunt on Morgan
Brake, Hillside, Yazoo, and Mathews Brake NWRs. Rotate hunters to different refuges
annually to provide a diversity of experiences.

Provide disabled hunting blinds on Morgan Brake and Hillside NWRs where persons with
physical impairments can use all-terrain vehicles to hunt deer.

Provide opportunities for disabled individuals to hunt turkey on Yazoo, Panther, Hillside and
Morgan Brake NWRs.
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Objective 6D: Annually provide high quality fishing opportunities consistent with sound
biological principles while meeting the Complex purposes and objectives for migratory birds.

Discussion: Contaminants (DDT and toxaphene) in fish accompanied by accelerated siltation have
reduced the quality of the fishery on Yazoo NWR, introduced chemical contamination in resident fish,
and effectively eliminated fishing as a public use activity. Fishing is available on Morgan Brake,
Panther Swamp, and Mathews Brake NWRs, but generally lacking on Hillside NWR due to shallow
waters. Opportunities to offer quality fishing should be pursued, and areas open for fishing should be
located so as to minimize disturbance to migratory birds.

Strategies:

e Develop a public fishing management section in the Visitor Services Plan in consultation with
state management agencies, federal partners, conservation organizations, and the public.

o Consult with the Service’s Baton Rouge, Louisiana, Fishery Resources Office to obtain
assistance for inventory and evaluation, and habitat improvement recommendations for the
Complex’s fishery resources.

o Develop a youth fishing area at Holt Collier Horseshoe Pond (Yazoo NWR) to provide
educational and recreational opportunities to youth. This pond is hydrologically separate from
Steele Bayou, the primary source of DDT and toxaphene contaminants on the refuge, and can
potentially provide contaminant-free fishing opportunities.

o Periodically monitor fish populations at Holt Collier Horseshoe Pond to ensure that
contaminant levels are not prohibitive.

o Develop abandoned bridge at Stricklands Crossing (Panther Swamp NWR) for use as a
universally accessible fishing pier.

o Develop at least three walk-in bank fishing sites on Caldwell Road (Mathews Brake NWR),
and mark and maintain an access trail.

Develop individual fishing brochures for refuges offering fishing opportunities.

e Promote and publicize public fishing via the web, brochures, news releases, displays, and
special events.

e Conduct annual fishery/creel surveys to assess success and to provide a visible presence that
will support law enforcement efforts to reduce unauthorized fishing, littering, and other
unlawful incidents.

Objective 6D: Provide hunters with adequate ingress and egress to ensure a sufficient deer
harvest by maintaining suitable ATV trails, establishing walking/retrieval trails, and
constructing boat ramps at suitable locations.

Discussion: The dispersal of hunters over a large area reduces problems associated with hunter
overcrowding, and improves the deer harvest rate. Currently dispersal is accomplished by a limited
number of roads and ATV ftrails. ATV ftrails are available on Panther Swamp, Hillside, and Morgan Brake
NWRs in accordance with established mandates and Service policy (see Issues and Concerns; Chapter
ll). The ATV ftrails are well defined on hunt brochure maps and are open only during periods of hunting
and fishing. However, on Panther Swamp NWR, the local “gumbo” soils do not support trails or roads.
Most trails are currently degraded to the point that even foot traffic is difficult. Degraded ATV ftrails are
nearly impossible to navigate by ATV, so operators cause additional habitat damage when they divert
from the established (although degraded) trail and drive the ATV through the forest.
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Costs for improving ATV trails to a satisfactory condition are estimated by Fish and Wildlife
Service’s Engineering Division in Atlanta, Georgia, at approximately $50,000 per mile. At that
price, the cost of improving Panther Swamp NWR’s approximately 38 miles of trails would be
approximately $3.4 million (Table 15). This is more than the entire refuge Complex budget and
the Service cannot responsibly cover such high maintenance costs solely to provide hunter
access. Even with a substantial amount of expensive maintenance, some trails on Panther
Swamp will never support sustained traffic.

To reduce maintenance costs and minimize habitat damage on Panther Swamp NWR, 19.78 miles
of existing ATV trails will be closed or converted to walking/retrieval trails. Walking/retrieval trails
can be used as ATV trails only to pick up and retrieve deer or to carry decoys and other equipment
to duck hunting areas during hunting season. Approximately 3.5 miles of interior roads will be
opened to ATV use during hunting season. ATV access will be improved in 9.6 miles of established
powerline (Entergy) and pipeline (Southern Natural Gas) rights-of-way, and on trails that can be
improved and maintained in satisfactory condition without significant expense. The powerline and
pipeline rights-of-way have been selected to provide ATV access because they are currently
established, permanent corridors through the forest that have already been cleared and are
regularly maintained to eliminate the establishment of woody vegetation. Trails branching off the
rights-of-way will be converted to walking/retrieval trails, where practicable. If access is acquired
on the east side of the refuge off River Road, the ATV trails that provide access south of the gas
pipeline right