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SECTION A. DRAFT COMPREHENSIVE CONSERVATION PLAN

|. Background

INTRODUCTION

The U.S. Fish and Wildlife Service (USFWS) has developed this Draft Comprehensive Conservation
Plan (CCP) to provide a foundation for the management and use of Okefenokee National Wildlife
Refuge (NWR) in Charlton, Ware, and Clinch Counties, Georgia, and Baker County, Florida. The
plan is intended to serve as a working guide for the refuge’s management programs and actions over
the next 15 years.

The plan was deveoped in compliance with the National Wildlife Refuge System Improvement Act of
1997 and Part 602 (National Wildlife Refuge System Planning) 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 is being achieved through the
involvement of the public and the inclusion of an Environmental Assessment (Section B). When fully
implemented, this plan will strive to achieve the vision and purposes of Okefenokee NWR.

The plan’s overriding consideration is to carry out the purposes for which the refuge was established.
Fish and wildlife are the first priority in refuge management, and public use (wildlife-dependent
recreation) is allowed and encouraged als long as it is compatible with, or does not detract from, the
refuge’s mission and purposes.

The plan has been prepared by a planning team, composed of the management staff team at
Okefenokee NWR, representatives from USFWS Office of Ecological Services, Georgia Wildlife
Federation, Georgia Department of Natural Resources, Georgia State Parks and Historic Sites,
Osceola National Forest, and a private natural resource consultant. In developing this plan, the
planning team has incorporated the input of local citizens and the general public received through a
public comment period and a series of stakeholder and public scoping meetings. This public
involvement and the planning process itself are described in the Planning Process section of the
Environmental Assessment (Section B.1).

The plan represents the USFWS'’s proposed alternative and is being put forward after considering
three other alternatives, as described in the accompanying Environmental Assessment. After
reviewing public comments and management needs, the planning team developed these alternatives
in an attempt to determine how best to manage the Okefenokee NWR in the next 15 years. The
proposed alternative is the USFWS’s recommended course of action for the future management of
the refuge, and is embodied in this comprehensive conservation plan.

PURPOSE AND NEED FOR THE PLAN

The purpose of this comprehensive conservation plan is to identify the role that Okefenokee NWR will
play in support of the mission of the National Wildlife Refuge System, and to provide long-term
guidance to the refuge’s management programs and activities. The plan is needed to:

e Provide a clear statement of direction for the future management of the refuge;

e Provide refuge neighbors, visitors, and government officials with an understanding of the
USFWS’s management actions on and around the refuge;
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o Ensure that the USFWS’s management actions, including land protection and recreational and
educational programs, are consistent with the mandates of the National Wildlife Refuge System
Improvement Act of 1997;

¢ Ensure that the management of the refuge is coordinated with federal, state, and county plans;
and

¢ Provide a basis for developing budget requests for the refuge’s operational, maintenance, and
capital improvement needs.

U.S. FISH AND WILDLIFE SERVICE

The U.S. Fish and Wildlife Service is the primary federal agency responsible for the conservation,
protection, and enhancement of the Nation’s fish and wildlife populations and their habitats. Although
the USFWS shares some conservation responsibilities with other federal, state, tribal, local, and
private entities, it has specific trustee obligations for migratory birds, threatened and endangered
species, anadromous fish, and certain marine mammals. In addition, the USFWS administers a
national network of lands and waters for the management and protection of these resources.

As part of its mission, the USFWS manages more than 540 national wildlife refuges covering a total
of more than 95 million acres. These areas comprise the National Wildlife Refuge System, the
world’s largest collection of lands and waters specifically managed for fish and wildlife. The System
supports over 800 bird species, 220 mammal species, 250 reptile and amphibian species, 1,000 fish
species, and countless species of invertebrates and plants.

NATIONAL WILDLIFE REFUGE SYSTEM

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

o Fulfill the mission of the Refuge System;

Fulfill the individual purposes of each refuge;
e 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;
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¢ 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 Act in 1997, the USFWS immediately began efforts to carry out the direction
of the new legislation, including the preparation of comprehensive conservation plans for all refuges.
The development of these plans is now ongoing nationally. Consistent with the Act, all refuge
comprehensive conservation plans are being prepared in conjunction with public involvement, and
each refuge is required to complete its own plan within a 15-year schedule.

Approximately 37.5 million people visited the country’s national wildlife refuges in 1998, mostly to
observe wildlife in their natural habitats. As this visitation continues to grow, significant economic
benefits are being generated to the local communities that surround the refuges. Economists have
reported that national wildlife refuge visitors contribute more than $400 million annually to the local
economies. In addition, the National Survey of Fishing, Hunting, and Wildlife Associated Recreation
reports that nearly 40 percent of the country’s adults spent $101 billion on wildlife-related recreational
pursuits in 1996 (U.S. Fish and Wildlife Service 1996).

Volunteerism continues to be a major contributor to the successes of the Refuge System. In 1998,
volunteers contributed more than 1.5 million hours on refuges nationwide, a service valued at more
than $20.6 million.

The wildlife and habitat vision for the national wildlife refuges stresses the following principles:

e The original purpose of the refuge will be implemented.

o Wildlife comes first.

o Ecosystems, biodiversity, and wilderness are vital concepts in refuge management.

e Refuges must be healthy.

o Growth of refuges must be strategic.

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

OKEFENOKEE NATIONAL WILDLIFE REFUGE
LOCATION, ESTABLISHMENT, AND IMPORTANCE

The Okefenokee NWR is situated in the southeastern Georgia counties of Ware, Charlton, and Clinch
and northeastern Florida's Baker County, roughly between latitudes 30°33’ and 31°05’ North and
longitudes 82°07’ and 82°33’ West (Figure 1). The refuge was established in 1936 with the purchase
of land and consists presently of 395,080 acres (Figure 2). The refuge’s approved acquisition
boundary includes 519,480 acres (Figure 3), 123,480 acres beyond the current refuge acres. The
primary purpose of the refuge is to protect the ecological system of the 438,000-acre Okefenokee
Swamp. Approximately 371,000 acres of the Okefenokee Swamp wetlands are incorporated into the
refuge; and 353,981 acres within the swamp were designated as wilderness by the Okefenokee
Wilderness Act of 1974, making it the third largest National Wilderness Area east of the Mississippi
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River. In 1986, the Okefenokee NWR was designated by the Wetlands Convention as a Wetland of
International Importance.

Okefenokee's natural beauty was first threatened in the 1890s, when attempts were made to drain
the swamp to facilitate logging operations. The Suwannee Canal was dug 11.5 miles into the swamp
from Camp Cornelia. After the failure of this project, known as "Jackson's Folly," other interests
acquired the swamp and began removing timber in 1909, using a network of tram roads extending
deep into the major timbered areas. When logging operations were halted in 1927, more than 423
million board feet of timber, mostly cypress, had been removed from the swamp.

The establishment of Okefenokee NWR in 1936 marked the culmination of a movement that had
been initiated at least 25 years earlier by a group of scientists from Cornell University that recognized
the education, scientific and recreational values of this unique area. The Okefenokee Preservation
Society formed in 1918 promoted nationwide interest in the swamp. With the support of state and
local interests and numerous conservation and scientific organizations, the federal government
acquired most of the swamp for refuge purposes in 1936.

Okefenokee NWR preserves the unique qualities of the Okefenokee Swamp for future generations to
enjoy. The swamp is considered the headwaters of the Suwannee and St Marys Rivers. Habitats
provide for threatened and endangered species, such as red-cockaded woodpeckers, wood storks,
indigo snakes, and a wide variety of other wildlife species. It is world renowned for its amphibian
populations that are bio-indicators of global health. More than 600 plant species have been identified
on refuge lands.

Combining Okefenokee NWR with Osceola National Forest, private timberlands, and state-owned
forests, more than 1 million contiguous acres provide wildlife habitat and recreational opportunities.
Researchers and students study the resources.

The Georgia communities of Waycross (12 miles north), Folkston (7 miles east), St George (8 miles
southeast), Fargo (5 miles west), and Homerville (20 miles northwest) surround the refuge with
Jacksonville, Florida 40 miles to the southeast. Nearly 400,000 people visit Okefenokee NWR each
year making it the 16™ most visited refuge in the National Wildlife Refuge System. In 1999, the
economic impact of tourists in Charlton, Ware, and Clinch Counties in Georgia was over $67 million.

The Okefenokee Swamp has shaped the culture of southeast Georgia. Most residents of Charlton,
Clinch, and Ware Counties have ancestors who once lived or worked in the swamp and view the
swamp as a part of their heritage.

REFUGE PURPOSE

The executive order establishing Okefenokee NWR in 1937 stated the purpose of the refuge as “a
refuge and breeding ground for migratory birds and other wildlife” (Appendix I).
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Figure 1. Location of Okefenokee National Wildlife Refuge in relation to other wildlife refuges
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Figure 2. Okefenokee National Wildlife Refuge and Wilderness Area
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Figure 3. Approved acquisition boundary for Okefenokee National Wildlife Refuge
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FACILITIES

Three primary entrances and two secondary entrances exist on the refuge. The east entrance,
located 11 miles southwest of Folkston, Georgia, is the location of the refuge headquarters and is
managed solely by the USFWS. Spur 121 is the entrance road to Camp Cornelia and Suwannee
Canal Recreation Area, both part of the east entrance. An administration building just outside the
refuge boundary houses approximately 16 employees while the shop area at Camp Cornelia serves
as a base for 10 additional employees. Two additional employees are located in the visitor center at
Suwannee Canal Recreation Area. A Volunteer Village located adjacent to the shop area provides
housing and trailer hookups for volunteers from outside the immediate area. A helibase is also
located nearby to facilitate management flights over the refuge. In association with this helibase,
there are 18 helispots that are maintained for safe landing and take off. The Suwannee Canal
Recreation Area is open to the public and offers a newly renovated visitor center and a concession
offering swamp tours, boat rentals, food, and souvenirs. Access is also provided to hiking trails, a
wildlife drive, a ¥%-mile-long boardwalk with a 40-foot observation tower, and a restored homestead.

The west entrance to the refuge is via Spur 177 that leads to The Pocket, where two employees are
stationed. Just after entering the refuge, two residences serve as office space and housing for
employees, researchers, or volunteers. A shop area is also located at this site. At the end of Spur
177 is Jones Island, the site of Stephen C. Foster State Park, which was established in 1954. This
state park is operated on 82 acres of refuge lands under the provisions of a long-term agreement
(until 2016) with the Georgia State Parks and Historic Sites. The park offers boat tours, boat and
cabin rentals, souvenirs, camping facilities and supplies, a museum, and a picnic area. The refuge
maintains a boathouse on Jones Island.

The refuge's north entrance is via the Okefenokee Swamp Park, which is located about 12 miles
south of Waycross, Georgia. This park is administered by a nonprofit organization on refuge and
state forestlands. The organization offers boat tours, a boardwalk and tower, wildlife and cultural
displays and presentations, and souvenirs.

Kingfisher Landing located between Folkston and Waycross, and the Suwannee River Sill area on
the west side, are considered the secondary entrances into the swamp. Both have a boat ramp. The
Suwannee River Sill area provides bank fishing opportunities.

The refuge has 16 upland management compartments encompassing approximately 15,000 acres
around the perimeter of the swamp. Roads providing access and fire lines are maintained. The
Swamp Perimeter Road was established after the fires of 1954-1955 to provide access around the
swamp. In 1993, the

Swamps Edge Break was created to provide a fuels management zone to allow indirect suppression
actions during wildfires. The refuge has responsibility for the maintenance of the Swamps Edge
Break and Swamp Perimeter Road that falls on refuge lands and all bridges on the Swamp Perimeter
Road. The refuge is also responsible for maintaining five man-made dipsites for fire suppression
operations.

Appendix Il lists the facilities on and adjacent to the refuge.
STAFFING AND FUNDING

The refuge is currently managed by 31 employees. The permanent personnel include a project
leader, deputy project leader, 3 administration staff, 1 law enforcement staff, 2 biological staff, 6
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public use staff, 10 forestry staff, 4 heavy equipment operators, 1 mechanic, and 2 laborers. The
refuge currently has one temporary park ranger.

In Fiscal Year 2003, the refuge operated with a budget of $2,026,600 for payroll and operation needs
from refuge operations and fire funds. In addition, $182,800 in special funding were allocated to
address the maintenance backlog and support for the Youth Conservation Corps (YCC) support,
$1,200 were allocated for safety signs, and $20,000 were allocated for Wildland Urban Interface
(WUI) projects.

In Fiscal Year 2002, the refuge was allocated $1,927,500 for payroll and operation needs from refuge
operations and fire funds. In addition, $238,700 in maintenance funding and YCC support, $67,100
for visitor center renovation, and $21,000 for WUI projects were allocated.

ECOSYSTEMS

South Atlantic Coastal Plain Physiographic Area

The Okefenokee NWR lies within the South Atlantic Coastal Plain physiographic area as designated
by the Partners-in-Flight initiative (Figure 4). The South Atlantic Coastal Plain covers northeastern
Florida, the southern half of Georgia and the eastern halves of South Carolina and North Carolina. Its
western boundary is the fall line that marks the beginning of the hilly Piedmont and its eastern
boundary is the Atlantic Ocean. As part of a continuous Coastal Plain that extends from New York to
Texas, it has arbitrary boundaries at the Alabama-Georgia border and at the North Carolina-Virginia
border, extending into the southeast corner of Virginia only to capture the Great Dismal Swamp.
Pocosins and Carolina bays are non-alluvial forested wetlands unique to this physiographic area.
Uplands were historically dominated by fire-maintained pine forests, with longleaf nearer the coast
and on sandy soils inland and a mixture of shortleaf, loblolly, and hardwoods elsewhere (Hunter
2001).

The South Atlantic Coastal Plain has been altered through fire suppression, conversion to other land
uses, and short-rotation pine plantations. Large tracts of fire-maintained pine savannahs are needed
for the health of the high priority pine and pine-grassland bird species, such as the red-cockaded
woodpecker.

The bottomland hardwood bird community requires large tracts of forest in river systems. The black-
throated green warbler and breeding swallow-tailed kites use these sites. In addition, coastal
maritime forest and scrub-shrub habitats not only support most of the eastern population of painted
bunting but also are extremely important for in-transit migrants. Much of this forest has been
developed for intensive human use, and what remains should be maintained (Hunter 2001).

North Florida Ecosystem

The North Florida Ecosystem as designated by the USFWS based on watersheds includes portions
of south Georgia and most of north and central Florida (Figure 5). The area includes southern
temperate and subtropical climates, numerous physiographic districts, and many unique and widely
varied habitat types. The northern boundary of this ecosystem includes the watersheds of the St.
Marys River and the Suwannee River, including the Okefenokee Swamp. The northeast boundary
begins at Camden County, Georgia, and proceeds down the east coast of Florida to the
Brevard/Indian River county line. The ecosystem then turns west and includes the following counties
as its southern border: Orange, Lake, and Sumter. The western boundary includes all Florida
counties from Sarasota north through Taylor and Jefferson. In Georgia, the ecosystem is inclusive of
all counties east and south of the following: Thomas, Colquitt, Worth, Turner, Ben Hill, Coffee, Ware,
Charlton, and Camden (USFWS 1996).
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Figure 4. Location of Okefenokee National Wildlife Refuge within the South Atlantic Coastal
Plain physiographic area
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Figure 5. Location of Okefenokee National Wildlife Refuge within the North Florida
Ecosystem
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Besides the wetlands of the Okefenokee Swamp, this ecosystem includes barrier islands, xeric scrub,
pine flatwoods, freshwater marshes, lakes, streams and springs, mixed hardwood/pine forests,
cypress swamps and domes, dry prairies, maritime forests, hardwood hammocks, estuarine marshes,
pine rocklands, sandhill woodlands, coastal strands, sawgrass prairies, sloughs, and tree islands.
Okefenokee NWR, Merritt Island NWR, Ocala and Osceola National Forests, Canaveral National
Seashore, and Timucuan Ecological and Historical Preserve protect a variety of the habitat types.
Other areas are subject to habitat loss from direct destruction, fragmentation, or the impacts of
human activities. The ecosystem team identified the following tools to manage the North Florida
Ecosystem:

Reliance on and use of the best science and technology;
Education of peers, associates, clients, and public;
Active and effective law enforcement;

Aggressive land protection efforts;

Strong adherence to regulatory responsibilities;

Sound public and private land management;

Strong inter-governmental coordination; and

Increased private landowner partnerships.

Greater Okefenokee Ecosystem

The Greater Okefenokee Ecosystem includes the Okefenokee NWR, Osceola National Forest, state-
owned forests, and private timberlands (Figure 6). It encompasses over a million contiguous acres of
suitable habitat for a diversity of wildlife. The Okefenokee Swamp and Pinhook Swamp are two large
wetlands included in this area. Upland pine forests, oak hammocks, and small isolated wetlands
cover the remaining area. Rainfall and fire are the two primary factors governing the landscape.

As part of this ecosystem, the Okefenokee NWR provides a valuable reservoir of biological resources
that supply the surrounding lands. It is a stronghold for the Florida black bear. Wading birds abound.
Old growth cypress still exist and longleaf pine communities are successfully being restored with
visions focused on 200-300 years into the future. Management for the associated wildlife species,
such as the endangered red-cockaded woodpecker, follows this long-term vision.

Understanding the wildlife populations, the quality of the system, and man’s potential impacts to the
system contributes to the well being of neighboring communities and protects their heritage.
Ecotourism is building in the area.

A unified effort to manage, protect, and promote forest resources in and around the Okefenokee
Swamp has been made through the Greater Okefenokee Association of Landowners (GOAL), which
recognizes the following:

o Forest resources are the major industries in the area;

o The Okefenokee Swamp is a national treasure and economically and biologically beneficial to the
local communities and the States of Georgia and Florida;

o ltis essential to have a coordinating committee for fire protection of public and private resources;
and

o A formal organization of landowners provides an avenue for communications and develops
strength in dealing with area issues.
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Figure 6. Greater Okefenokee Ecosystem And Its Landowners
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State Wildlife Agencies

A provision of the National Wildlife Refuge System Improvement Act of 1997, and subsequent agency
policy, is that the USFWS 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 Untied States.

Georgia Wildlife Resources Division

The Georgia Wildlife Resources Division (GAWRD) is charged with enforcement responsibilities for
migratory birds and endangered species, as well as managing the State’s natural resources. The
GAWRD manages Dixon Memorial Wildlife Management Area adjacent to Okefenokee NWR,
provides expertise in fisheries management, and assists in management of hunting on Okefenokee
NWR. The division has also been a partner in a comprehensive black bear study. The GAWRD has
been represented on the core planning team, the biological review team, and also served as a
presenter at public meetings.

Georgia State Parks and Historic Sites

The Georgia State Parks and Historic Sites (GASPHS) is charged with managing state park lands
and historic sites. The GASPHS manages Stephen C. Foster State Park, located on 82 acres of the
Okefenokee NWR. The park provides visitor services and protection to about 120,000 people each
year. The GASPHS also manages Laura S. Walker State Park in close proximity to Okefenokee
NWR and the new Suwannee River Visitor Center downstream from the Okefenokee NWR. The
GASPHS has been represented on the core planning team, the public use review team, and also
served as a presenter at public meetings.

Florida Fish and Wildlife Conservation Commission

The Florida Fish and Wildlife Conservation Commission (FLFWCC) is charged with enforcement
responsibilities for migratory birds and endangered species, as well as managing the State’s natural
resources. The FLFWCC manages the Osceola Wildlife Manage Area in close proximity to
Okefenokee NWR and the John Bethea State Forest Wildlife Management Area adjacent to
Okefenokee NWR. The FLFWCC was requested to provide a core team member but declined;
however, FLFWCC will play an important role in the review process.

THREATS AND PROBLEMS

Mining/Qil/Gas

Strip mining for titanium has been proposed on 22,000 acres directly adjacent to the southeastern
boundary of the swamp. The USFWS has many concerns regarding strip mining and its proximity to
this globally unique resource - The Okefenokee Swamp. Potential impacts include:

o Alternations to water table elevation in the swamp as a result of changes to surface and ground
water quantities and flows of the Trail Ridge;

o Destruction of endangered and rare species and their habitats;
e Destruction of wetlands;
e Reduction of air and water quality through the release of contaminants; and

e Degradation of the wilderness experience for refuge visitors.
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This same threat was recently eliminated from 16,000 acres adjacent to the northeastern boundary of
the refuge when E.l. DuPont De Nemours and Company, Inc., donated it to The Nature Conservancy.

Wetland Management
Numerous threats to the quantity and quality of the water resources of the area may affect wetland
management and its health.

o Water quality is being degraded as a result of increased use of fertilizers and herbicides on
surrounding timberland, contaminant deposition from the atmosphere, and increased water
withdrawals from the aquifer along the coast. This degradation influences the survival of certain
species by limiting food sources, restricting reproduction, and decreasing the health of the entire
ecosystem.

e Although the Suwannee River Sill was constructed to retain water during drought, its greatest
effects appear to be during high water. Due to a series of natural terraces in the swamp, the zone
of influence during low water levels decreases to only about 1percent of the swamp. An
Environmental Assessment identified the preferred alternative to the future management of the sill
as a “Phased removal of concrete water control structures and breaching of the sill in selected
locations” that would restore the natural connection between the swamp and the Suwannee River,
and restore the river flood plain and the natural fire cycle of the swamp. The U.S. Geological
Survey (USGS) has completed the 4-year study of water level impacts downstream. Funding is
now needed to remove the concrete structures and breach the sill in four locations.

e Surface hydrology has been altered through silvacultural practices. Ditching shortens the
hydroperiod by increasing drainage rates. It also connects isolated wetlands and exposes
amphibians to threats from fish invasions.

Floods/Droughts/Natural Disasters/Climate Change

Wildland fire is a natural, frequent, and desirable occurrence in the Okefenokee habitat. However,
adjacent private industrial forestland, refuge facilities, and the growing urban interface areas create
challenges to managing natural fire. Prescribed burning is a resource and fire prevention tool used to
restore habitats and reduce the intensity of wildland fire. The landowner organization, GOAL, was
formed to address the management of wildfires in a more effective manner. GOAL'’s combined efforts
are helping to protect both refuge and private resources. The refuge must maintain the ability to work
with adjoining landowners and support the state forestry organizations through grants, agreements,
and fuels reduction burning.

Timber Management

Short rotation silviculture with heavy mechanical site preparation, including the application of
herbicides, is eliminating the habitat suitable for at-risk animals on adjoining industrial forestlands.
The refuge has begun to enter into Memorandums of Understanding (MOUs) with agreeable
landowners to grow forest products on a longer rotation. Less than 2 percent of adjoining lands are
covered by MOUs at the present time. Land purchase and/or timber management by the USFWS of
critical uplands are the long-term solutions.

Industrial and Commercial Development

Demands for ground water are increasing in the coastal plain. With paper mills and other industrial
interests along the coast, the area from which they draw ground water (i.e., cone of depression)
increases and may actually be affecting the Okefenokee Swamp. Where once the ground water was
replenishing the swamp, the swamp may now be replenishing the aquifer. This would be detrimental
to the health of the swamp by creating drier conditions and the loss of wetlands, concentrating
contaminants and degrading the system.
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Air Pollution

The amount of substances dispersed in the atmosphere and deposited by precipitation, aerosols, and
gasses is of great concern and is expected to continue to increase throughout North America.
Okefenokee NWR serves as a regional base for air quality by participating in two air quality programs
- The National Atmospheric Deposition Program (measuring substances introduced into precipitation
falling on the refuge) and the Interagency Monitoring of Protected Visual Environments (measuring
the substances filtered from the air). The primary purpose is to protect the visibility in this Class 1 air
shed and to characterize the regional haze. Trends related to hydrogen, major and trace elements
from sodium to lead, nitrates, chloride, organic and elemental carbon, and PM 10 size particles are
examined. Continued monitoring and implementation of industrial limits are required to protect this air
shed.

Authorized Public Use Activities

The Okefenokee Education and Research Center, in Folkston, Georgia, is now partially funded and
beginning operations that will increase environmental education use and scientific research on the
refuge. Special refuge accommodations related to facilities, staffing, budgeting, and carrying
capacities will have to be planned in advance in order to accommodate these significant increases in
activities.

In addition, public use activities will be evaluated as to their impacts on the wilderness and other
resources and modified when necessary.

Urbanization

Charlton, Ware, and Clinch Counties in Georgia, and Baker County in Florida, all touch portions of
the Okefenokee. Home and subdivision developments have shown a marked increase in numbers
over the past 10 years. These homes are encroaching on and further fragment the habitats around
the refuge. In addition, this development requires the withdrawal of ground water for water systems
and increases pollution of air, water, light, and noise. These developments also create significant
problems in protecting structures and fighting wildfires in the area.

LEGAL AND POLICY GUIDANCE

The administration of Okefenokee NWR is guided not only by the refuge’s authorizing legislation and
the National Wildlife Refuge System Improvement Act of 1997, but by a variety of federal laws,
Presidential executive orders, and international treaties. For the establishing executive order and a
description of the key legislation and policies, see Appendix I.
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ll. Refuge Environment

PHYSICAL ENVIRONMENT
CLIMATE

The climate of Okefenokee NWR is warm and humid for most of the year. This is due in part to its
southern latitude and also to its proximity to the Atlantic Ocean and the Gulf of Mexico.

All four seasons are apparent, though spring and fall are usually short. Winters are usually mild and
summers are long, hot, and humid. The average yearly rainfall for the swamp is 52.29 inches (1945-
2003). The maximum yearly rainfall was 78.11 inches in 1947 and the lowest rainfall total measured
was 26.07 recorded in 1954. Climatological averages show that November is normally the driest
month with 2.18 inches, and July is normally the wettest month with 7.43 inches. The average annual
maximum temperature is 93 degrees and the average annual minimum temperature is 42 degrees.

During the summer, the weather pattern is dominated by the Bermuda High. This feature usually
extends along 35 degrees north latitude across the Atlantic Ocean and into the Gulf of Mexico. This
pattern blocks fronts from progressing into south Georgia and Florida and ushers in warm moist air
from the Atlantic Ocean and Gulf of Mexico. This flow of moist air over the warm land surfaces
creates frequent afternoon thunderstorms. Under weak atmospheric flow or stagnant conditions,
these thunderstorms are often initiated by the sea breeze front from either coast. Intense
thunderstorms producing heavy downpours of rain and frequent cloud to ground lightning strikes are
common during summer afternoons and evenings. Coincidently, most of the Okefenokee's wildfires
occur during this period. The summer weather pattern can also be affected by tropical systems
moving across the area. Hurricanes, tropical storms, and tropical depressions moving ashore from
the Atlantic Ocean or the Gulf of Mexico can produce very heavy rain across the region. Summer
high temperatures will normally exceed 100 degrees on two or three occasions. Nighttime
temperatures normally range in the upper 60s to lower 70s.

In winter, without the blocking effect of the Bermuda High and with shorter days and less heating,
cold fronts will move through the area. Winter conditions are often controlled by large mid-latitude
weather systems in which most storm development occurs over the middle of the country or the Gulf
of Mexico and move east and southeast into the Atlantic Ocean and into Florida. As cold fronts pass
through the area, the wind shifts from the southwest to the northwest and north. After a cold frontal
passage, high pressure will dominate the area with weather conditions becoming drier and stable for
a period, with steady northerly winds, cold temperatures, and low relative humidity values.
Temperatures can vary greatly from day-to-day, with readings ranging from the seventies to the teens
within a period of a few days. During the winter, the Okefenokee NWR has an average high
temperature of 67 degrees and an average low of 42 degrees. A normal winter will have about 21
days below 32 degrees.

During the spring and fall, the weather can be quite variable across the region. In the fall, cold fronts
return to the south Georgia/north Florida area. In the early fall and late spring, many cold fronts will
stall and become stationary in north Florida before becoming warm fronts and moving back toward
the north. These warm fronts will bring warm moist air northward overriding the colder air and
creating cloudy, drizzly, rainy conditions. In the spring, mid-latitude weather systems intensify in the
Great Plains and sweep eastward. Cold Canadian air masses colliding with warm moist air from the
Gulf of Mexico will bring thunderstorm squall lines through the area. The highest frequency of severe
weather, such as tornadoes, occurs in the spring, in large part, due to the collision of the colder, drier
air mass with the warm, moist Gulf air (McAllister 1998).
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Table 1 shows the maximum and minimum average temperatures and the average rainfall for each

month.

Table 1. Climatological averages at Camp Cornelia weather station (east entrance)

Average Average Absolute Absolute Rainfall (Avg)
Minimum °F Maximum °F Minimum °F Maximum °F
Year 1990-2003 1990-2003 1990-2003 1990-2003 1945-2003
January 42 67 16 84 3.50
February 46 71 13 88 3.39
March 50 76 21 90 4.30
April 55 82 34 95 3.25
May 62 89 38 103 3.67
June 68 92 54 104 5.83
July 71 95 63 106 7.43
August 70 93 61 104 7.27
September 68 89 50 98 5.37
October 58 82 36 95 3.22
November 49 75 24 89 2.18
December 44 67 19 83 2.87

Relative humidity averages are fairly high due to the refuge's location between the Gulf of Mexico and
the Atlantic Ocean. Year around averages at 7:00 a.m. are about 85 percent. Minimum relative
humidity (about 2:30 p.m.) averages about 52 percent. Maximum relative humidity reaches 100
percent every night except during the very driest of seasons.

Most dormant season prescribed burning takes place during several days of stable weather
conditions following each weather system. Although very little lightning occurs during this period, a
secondary fire season exists during the winter months. An abundance of cured understory
vegetation, occasional heavy winds, and the presence of a great deal of prescribed burning
contributes to this wildfire danger. If arson were more prevalent, the winter season might be
Okefenokee's major wildfire season.

During the short spring and fall seasons, normal lightning activity is only moderate; thus, lightning
caused wildfires are not common.

From mid-May through mid-September, most storm systems are convective in nature. Warm, moist
air masses begin to rise, causing the convective thunderstorms common to this area during this
period. Spectacular lightning storms with hundreds of strikes often occur. Most of Okefenokee's
wildfires occur during this period. These late spring and summer wildfires are the major factor that
shaped the historical longleaf pine communities once common to this area and maintained the
swamp’s diversified landscape. Growing season prescribed fire is being introduced to restore these
environmental conditions. The unstable winds caused by afternoon thunderstorms may make
burning conditions very difficult. Careful planning, timing, and execution are very important.
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HISTORICAL/ECOLOGICAL ROLE OF NATURAL EVENTS

Although fire is the most obvious natural event shaping the Okefenokee ecosystem, several other
recurring events have played an important part. These events include drought, lightning strikes,
insect infestations, diseases, tornados, windstorms (microbursts), hurricanes, and water level
fluctuations.

Role of Fire in Uplands

Fire determines the overstory and ground cover species dominating the uplands within the
Okefenokee NWR, and indirectly, its wildlife species. The Okefenokee Ecosystem is part of the vast
southeastern coastal plain where the uplands were once dominated by a major fire dependent plant
association, the longleaf pine community. The Southeast once supported 60-92 million acres of this
association.

Ecologists have identified over 30 longleaf pine associations supporting a wide array of native wildlife
species. The most traditional community association is longleaf pine/wiregrass. Longleaf pine and
wiregrass (Aristida beyrichiana), along with many of its associated wildlife species, including the red-
cockaded woodpecker (Dendrocopus borealis), gopher tortoise (Gopherus polyphemus), and indigo
snake (Drymarchon corais) are all long-lived but reproductively unprolific species. As long as the
area remained undisturbed, the community prospered. The fine, resinous, wiregrass understory
promoted the spread of frequent, low intensity wildfires over vast areas, killing seedlings of competing
pine species as they attempted to invade the uplands from the edges of swamps, ponds, and river
bottoms. The fire resistant longleaf pine seedlings and mature pines survived, thus perpetuating the
open park-like longleaf pine community. Growing season fires, during the normal lightning season,
stimulated the seeding of new clones of wire grass and other community plants, while setting back
growth of tall shrub species, such as gallberry, palmetto and hurrah bush. The understory
components and structure of longleaf pine communities provided a diverse habitat suitable for all
other native species of wildlife common to the southeastern coastal plain.

Upland fire, in addition to perpetuating longleaf community species, created additional habitat
diversity by acting with other natural disturbances to create openings in the mature forest overstory.
Over many hundreds of years, the regular occurrence of new openings resulted in the traditional,
multi-aged longleaf pine forest. As the new openings seeded in to create new age classes, fire, in
turn, destroyed less fire resistant seedlings, maintaining the pure longleaf stand.

During pre-settlement times, fire in the longleaf pine association was quite common. Lightning
season fires were frequent and widespread. Analysis of the flammability of longleaf community
understory species, the frequency of lightning strikes, the presence of and the location of natural
barriers has shown the average fire frequency on the uplands surrounding the Okefenokee Swamp to
have been one to three years (Frost 1998).

Fire ignited during all seasons by natives and early settlers for cultural reasons added to the effects of
lightning caused fire. Fire was used by native Americans to stimulate berry growth, to improve
hunting, and to clear land. Later settlers continued to set fires for similar reasons, as well as to
improve cattle grazing (Wahlenberg 1946).

Role of Fire in Wetlands

Fire has played an important part in the formation of the Okefenokee Swamp. The entire floor of the
swamp is covered by a bed of peat varying from a few inches thick at the swamp’s edge to 3 to 15
feet thick in the swamp’s interior (Cohen 1984). During construction of logging trams in the swamp,
some holes over 20 feet deep were discovered (Hopkins 1947). In scrub-shrub and forested areas,
the root mat covering the surface of the peat is usually at about the average water level. Most of the
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peat surface is covered with bog forest or dense scrub-shrub. Approximately 31,246 acres of the
swamp (8 percent) are open marshes or "prairies" varying in size up to several thousand acres.
Depending on water levels, the peat surface in the prairies is covered with a few inches to two or
three feet of water. Most of these prairies are believed to be the result of very severe fires, which
killed the woody plants and burned away part of the upper peat bed. Most of the prairie lakes and
ponds are the result of pockets being burned in the peat (Cypert 1972). Alligators may create small
open water areas or help to maintain existing “holes” (Pirkle 1984).

According to Cypert, a fire in 1844 was the last fire to be severe enough to have caused prairies.
Since then, there have been fires severe enough to kill timber but not severe enough to permanently
kill the woody vegetation and remove significant layers of peat. Repeated fires such as those in 1932
and 1954-55 could create prairie conditions, however. One area examined by Cypert in 1956 and
1970 was burned quite severely by both fires. Prior to 1932, another area north of the Suwannee
Canal, between Camp Cornelia and Mizell Prairie, was covered with pond cypress and slash pine.
The 1932 fire killed most of the timber. By 1954, a dense thicket of pond cypress, white bay, sweet
bay, swamp black gum, hurrah, titi, and bamboo vine sprouted up in its place. The 1954-55 fire
burned away the remaining trees, the thicket, and about one foot of peat. When inspected in 1956
and again in 1970, the woody growth had been reduced severely. One more severe fire over this
area would probably result in a prairie (Cypert 1973).

The swamp ponds and prairies seem to be slowly reverting to swamp forest. Cypert classified 60,000
acres as prairie during his studies following the 1954-55 fires (Cypert 1973). Cyndy Loftin’s studies
during the 1990s showed about 31,246 acres as prairie (Loftin 1998). The future occurrence of
drought periods and fires will play an extremely important role in the appearance and character of the
Okefenokee as a wildlife refuge. In a report on a 13-year study of “Plant Succession on Burned
Areas in the Okefenokee Swamp following the fires of 1954 and 1955”, Eugene Cypert (1972)
concludes the following:

"It is difficult to appraise the importance of extreme droughts and the accompanying fires to
Okefenokee Swamp. The aesthetic damage is incalculable. Doubtless the droughts and fires are
damaging to most forms of swamp wildlife at the time of their occurrence. However, the prairies and
the prairie lakes and ponds are a unique part of the swamp. It is obvious that they are now slowly but
steadily reverting to swamp forest. If this trend should continue until the whole swamp is forested,
most of the more important and interesting species of wildlife would be adversely affected. The
sandhill crane, bitterns, rails, gallinules and the roundtail muskrat would disappear entirely from the
swamp. There would be little use of the swamp by waterfowl. Alligators would probably survive but
their required habitat would be drastically reduced. Herons, ibises, ospreys and probably other
important kinds of wildlife would become rare or disappear from the swamp. Serious consideration
must be given as to what control measures should and should not be taken to prevent or to permit
fires in Okefenokee Swamp during periods of extreme drought."

Fire also plays an important role in maintaining the numerous isolated wetlands that are interspersed
throughout the uplands. Keeping fire out of these areas has promoted the growth of the woody
understory and diminished their function. Restoring these wetlands by allowing fire to pass through
them contributes to the overall health of the ecosystem by re-establishing the natural hydrology. As a
result, conditions for the reproduction of amphibians are enhanced.

Role of Other Natural Events

Lightning - Most of the fires that served to maintain upland and wetland ecosystems were started by
lightning; however, the vast majority of lightning strikes do not start fires. Lightning has the additional
important effect of maintaining age, diameter, and density diversity by killing small clumps of trees,
creating natural patch regeneration areas. Fire, in turn, destroys seedlings of any other less fire
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resistant species, maintaining the pure longleaf stand. Within the swamp, lightning’s only effect,
other than igniting fires, is to kill single trees or groups of trees.

Wind Storms - The occurrence of tornados, wind storms, and microbursts is less common than
lightning but these natural events also create openings and new stands in uplands and wetlands.

The effects of hurricane force winds are more difficult to assess. The effects of past hurricanes are
very anecdotal. In addition, twentieth century hurricane seasons are believed to be very anomalous,
departing from the 18" and 19" century frequency of a particularly destructive hurricane season
every 20 years (Sandrik and Landsea 2003). Sandrik’s research has identified two hurricanes during
the 19th century that should have been very destructive to Okefenokee’s timber stands, one in 1896
(category 3) and one in 1813.

Historians indicate that longleaf pine reached ages of up to 400 years on the southeastern coastal
plain. Plantations managed for quail hunting in west Georgia contain groves of longleaf pine
approaching this age. A section cut from a stump on Blackjack Island in Okefenokee Swamp in 1920
and burned many times since, still shows 300 growth rings (Phernetton personal communication). It is
not known how resistant longleaf pine is to category 3 hurricanes, but if each hurricane of this nature
was totally destructive to longleaf pine stands, very few trees would reach the age of 400 years. ltis
postulated that longleaf pine stands are at least partially resistant to hurricane winds of up to 120
mph, although hurricanes and accompanying tornados probably played a large part in the patchwork
multi-aged stand makeup of old growth longleaf pine stands. A study at the Medway Plantation near
Charleston, South Carolina, following Hurricane Hugo, a category 4 hurricane, supports the
resistance of longleaf pine to hurricanes. The eye of Hurricane Hugo passed within a few miles of the
plantation. A survey of damages showed 70 percent of the longleaf pine to be standing while less
than 20 percent of the loblolly pine remained (Hortman personal communication).

There is no documented evidence of the effects of hurricanes within the wetlands, although some of
the hurricanes of the 1800s must have passed through the swamp.

Hurricanes and tropical storms indirectly affect the ecosystem by controlling fire. The summer fire
season is often terminated by a series of tropical storms that extinguish surface fires and recharge
water levels, drowning fires smoldering in the organic layers of the swamp.

Water Levels - Fluctuating water levels affect the Okefenokee wetlands in several ways. Periods of
drying and flooding affect the species composition in the wetlands. Rates of decomposition of
organic material are determined by exposure times during dry periods (Yin and Brook 1992).

Water levels also play a very important factor in determining fire effects. Water levels determine:

e Whether a fire will burn at all, even on the uplands.
Whether the fire will burn into the swamp or remain confined to uplands.

o The effectiveness of natural barriers within the swamp. Natural barriers may isolate fires within
sections of the swamp.

o Whether it will burn only the aerial portion of the swamp vegetation resulting in a temporary
opening until scrub/shrub or other vegetation grows from root sprouts.

o Whether it will burn into the root mat, creating permanent openings.

o Whether it will burn deep into decomposed peat, creating new lakes and prairies.
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PHYSIOGRAPHY AND GEOLOGY

Okefenokee NWR lies within the South Atlantic Coastal Plain that covers northeastern Florida, the
southern half of Georgia, and the eastern halves of South Carolina and North Carolina. This
physiographic region’s western boundary is the fall line that marks the beginning of the hilly Piedmont
and its eastern boundary is the Atlantic Ocean. As part of a continuous Coastal Plain that extends
from New York to Texas, it has arbitrary boundaries at the Alabama-Georgia border and at the North
Carolina-Virginia border, extending into the southeast corner of Virginia only to capture the very
Southeastern Great Dismal Swamp. The southeastern boundary marks a broad transitional zone into
Peninsular Florida. (http://blm.gov/wildlife/pifplans.htm).

The Okefenokee Swamp is a vast peat bog filling a huge saucer-shaped sandy depression. The
upper margin of the swamp, or the "swamp line," ranges in elevation from 125 feet above sea level on
the northeast side to 105 feet on the southwest side. The shallow, dark-stained waters of
Okefenokee NWR flow slowly but continuously across the swamp toward the two outlets--the famed
Suwannee River on the west side and the historic St. Marys River on the southeast. Scattered
throughout the swamp are narrow arcuate sandy ridges forming islands and peninsulas.

The origin of the Okefenokee Swamp has been a subject of continuous debate among geologists and
historians. Two theories have developed to describe the origin of the swamp (Parrish and Rykiel, Jr.
1979). The traditional and more popular (although probably incorrect) theory developed by R. M.
Harper in 1909 places the origin of the swamp prior to the lllinois glaciation period, several hundred
thousand years ago. Ocean currents are thought to have caused a series of spits (sand bars) to form
along the eastern edge of the swamp. When water levels dropped during the ensuing glaciation
period, a large body of water was trapped behind the sand bar (Trail Ridge) creating a marine lagoon.
Over a period of time salt water was replaced by fresh water and the lake began to fill with organic
vegetation. As peat accumulated, the lake gradually turned into a swamp (Pirkle and Pirkle 1984;
Trowell 1994).

The Holocene freshwater theory postulated by O. Veatch in 1911 was expanded in recent times by
others (Parish and Rykiel 1979; Brooks 1966; Rich 1979; Davis 1987; Huddleston 1988) and
summarized by C. T. Trowell (1994). This freshwater theory indicates that origins of the Okefenokee
Swamp were much more complex than previously believed. Basically the swamp formed in two
stages. A series of events beginning during the Miocene Period through the Pleistocene Period
resulted in the formation of the Okefenokee Basin. These events include: a 200 foot thick layer of
clay deposited on the coastal plain; delta bars formed by ancient rivers; formation of a series of step
like terraces and barrier islands by fluctuating ocean levels; diversion of drainages and capturing of
rivers by geologic uplifts. These delta bars and barrier islands are present today and form the upland
habitats of the refuge. The second stage, formation of the swamp, began during very recent times
(Holocene Period) as a freshwater event (Pirkle 1984; Trowell 1994).

The Okefenokee Swamp is located on the Wicomico Terrace (Okefenokee Terrace, Sunderland
Terrace, Northern Highlands) left at an elevation of 100 to 120 feet above sea level by an earlier
receding sea level. The swamp’s eastern margin, Trail Ridge, is an ancient beach ridge created by
wave/wind action at the cresting edge of an eroding, encroaching sea during the Pliocene or
Pleistocene ages. The 200 feet thick impermeable calcareous clay layer called the Hawthorn
Formation underlies the Wicomico Terrace. The Hawthorn Formation overlays the carbonate
formation forming the Floridan Aquifer. The Hawthorn Formation bordered by Trail Ridge is a key
element in the formation of the Okefenokee Swamp (Pirkle 1984 and Pirkle and Pirkle 1984, Rich
1979, Trowell 1994) (Figure 7).

During the Wisconsin glaciation period, the swamp was high and dry with no evidence of organic
material formed by marine organisms. Oak forests and prairie probably dominated the landscape.
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Fire was common. As the climate became warmer, the glaciers began to recede, the environment
became more humid, rainfall increased, and ocean levels and the groundwater table began to rise.
From about 5,000 years ago to the present, vegetation gradually changed from upland herb/oak
communities to longleaf pine forests. The thick clay bottom held water in the basin. Low areas
remained wet year-round. The Okefenokee Swamp began to form. Mesic broadleaved communities
began to form in depressions and along drainages. Cypress began to invade the swamp. The
swamp forest spread laterally away from stream courses and small lakes as peat accumulated. As
peat accumulated, raising the water table, the swamp grew vertically and laterally until it eventually
covered higher areas between streams and ponds, eventually forming the swamp as we know it
today (Parish and Rykiel 1979; Trowell 1994).

SOILS

A soil survey concentrating on the uplands of the Okefenokee Swamp was completed by the National
Resources Conservation Service in 1996. A soil profile showing the relative position of each series is
illustrated in Figure 8 and a brief description of each soil series is presented in Table 2. The soil
types are generally arranged from the lowest wetland to the highest upland.

HYDROLOGY

The Okefenokee Swamp is considered a deep water swamp containing peat soils. It is an elevated
wetland ranging from an elevation of 125 feet above mean sea level (AMSL) on the northeast side of
the refuge to 105 feet AMSL at the outflow to the Suwannee River. Although most of the area has no
perceptible surface flow, the water is not stagnant and flows across the swamp through a series of
depressions stair-stepping towards the outlets of the swamp.

The Okefenokee Swamp receives water via precipitation (70 percent) and surface runoff (30 percent)
(Rykiel 1977). Measurement of the watershed draining directly into the swamp (30 X 60 minute
Geological Survey Map; scale-100,000, 1980) shows a drainage of 600 square miles. Over 400
square miles of the watershed are located northwest of the swamp. The remaining 200 square miles
drain a narrow strip between the swamp’s edge and Trail Ridge to the east, Waycross Ridge to the
north, and a series of islands and ridges south of the swamp through many small parallel creeks.
Maijor creeks draining into the swamp on the northwest side are: Black River, Alligator Creek (north),
Greasy Branch, Suwannee Creek, Cane Creek, Bear Branch, Surveyors Creek, Barnum Branch,
Turkey Branch, and Big Branch.

Groundwater contributions to the swamp’s water budget are not well known. However, some prairies
may be influenced locally by groundwater contributions (Loftin 1998). Holes in the bed of the swamp
were located during construction of logging railroads (Hopkins 1947). There is a possibility of
sinkholes in the bed of the swamp, which may allow seepage through the Hawthorn formation to or
from the aquifers below. Most available studies, however, indicate that the Hawthorn formation
effectively separates the water table aquifer from the principal artesian aquifer (Rykiel 1977). The
swamp may receive some input from surficial aquifers. Researchers have detected cold water
currents in some locations (Loftin 1998).
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Figure 7. West to east profile of the sediments under the Okefenokee Swamp and
surrounding it (Hyatt 1984)
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Figure 8. Typical soils series within the Okefenokee National Wildlife Refuge with the
associated vegetation types
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Rykiel determined that in general 80 percent of the water output from the swamp left through
evapotranspiration and only 20 percent left via river and stream flow. The principal drainages are the
Suwannee River (85 percent of the surface water outflow), the St. Marys River (11 percent), and
Cypress Creek (4 percent). The northern four-fifths of the swamp drain into the Suwannee River.
The St. Marys River drains only the area east and south of Blackjack Island, south of Mitchell and
Broomstraw Islands, and areas surrounding Soldier Camp Island.

Loftin (1998) defined five major hydrologic “basins” within the swamp (Figure 9). Although they are
partially connected and demonstrate similar seasonal trends, the amplitudes of these trends vary
regionally. The northwestern region, including the Suwannee River, experiences the greatest
seasonal and annual fluctuations in water elevations. Over a 3- to 4-week period, water elevations
may fluctuate +0.75 m. This corresponds to seasonal rainfall, not only that which falls over the
swamp, but also that falling on the area northwest of the swamp and carried into the region by
numerous streams. The least water level fluctuations occur in the northeast region of the swamp
where during the same interval, elevations might fluctuate <+0.06 m. This may be because less
runoff is received from neighboring uplands or there is a contribution of ground water in the area.
Vegetation composition differs between these areas, which may also affect regional evaporative
demands. Surface outflow is also more limited from the northeast basin than from the northwest
basin.

The water level varies from 117.6 feet in dry years to 123 feet in wet years on the east side and from
110.4 feet to 118.6 feet on the west side. Average water level at Camp Cornelia is 121.4 feet and at
Jones Island is 115.2 ft. Table 3 shows semi-monthly average water levels at Suwannee Canal and
Stephen C. Foster State Park.

The swamp has experienced extreme highs and lows throughout history. Droughts have been
reported in the literature and summarized by Rykiel (1977) during the following years: 1844, 1856-57
(winter), 1860, 1902, 1909-10, 1932, 1943, 1954-55. During some of these droughts, the Suwannee
River and Billys Lake were dry (1860 and 1943). Precipitation during 1954 was 26.07 inches. Since
this time, annual rainfall has not been below 33 inches. The eastern side of the refuge received less
than 40 inches of rain in 1968, 1978, 1981, and 1990. Annual precipitation was over 70 inches during
1948, 1964, 1973, and 1991.

A 5-mile earthen dike and two water control structures were completed in 1960 to reduce the flow of
water out of the swamp during drought periods. This structure was examined through an
environmental assessment (USFWS 1998) and plans to be breached and the water control structures
removed to re-connect the swamp with the Suwannee River.
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Figure 9. Hydrological basins within the Okefenokee Swamp (Loftin 1998)
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Table 3. Semi-monthly average water levels (msl) at Suwannee Canal Recreation Area (SCRA)
and Stephen C. Foster State Park (SCFSP) between 1990 and 2003

Date SCRA SCFSP

Jan 1 119.89 114.54
15 120.02 114.72
Feb 1 120.25 115.06
15 120.25 115.20
Mar 1 120.26 115.33
15 120.37 115.38

Apr 1 120.36 115.18
15 120.24 114.81
May 1 120.08 114.44
15 119.81 114.03

Jun 1 119.57 113.86
15 119.62 114.02

Jul 1 119.57 114.10
15 119.62 114.16
Aug 1 119.82 114.31
15 119.94 114.42
Sep 1 119.91 114.34
15 119.85 114.42

Oct 1 119.94 114.28
15 120.11 114.56
Nov 1 120.11 114.45
15 119.96 114.39

Dec 1 119.86 114.33
15 119.86 114.39

Isolated Wetlands

Seasonally ponded isolated wetlands are scattered over the uplands of the Okefenokee ecosystem in
association with sandy soils. Dependent on rainfall and adjacent run-off, water levels fluctuate in
these shallow basins causing cycles of drying and wetting. Unless altered, they are not connected to
other wetlands, are not spring-fed, and lack a permanent fish population. Within the refuge, these
ponds begin filling as the fall rains come. By June, most small ponds are again dry. This cycle along
the edges of the ponds is critical for the successful reproduction of amphibian and invertebrate
species.

The Suwannee River

The Suwannee River is the primary surface water outflow from the Okefenokee Swamp. Eighty-five
percent of the surface water outflow exits the swamp via this river (Rykiel 1977). From the swamp, it
travels approximately 235 miles to the Gulf of Mexico (Save Our Suwannee, Inc., brochure). Twenty-
nine miles are located in Georgia, while the remaining two-hundred and six miles are in Florida. The
Alapaha, Withlacoochee, and Santa Fe Rivers are the principal tributaries. Contributions to the river
below the sill before reaching Fargo, 12 miles downstream, include Bay Creek, Alligator Creek,
Sweetwater Creek and Jones Creek. Except for Jones Creek, the remaining creeks draw water from
the Okefenokee Swamp. Cypress Creek also draws water from the southwest corner of the swamp
and joins the river below Fargo. Loftin (1998) estimates that 10-30 percent of the water that passes
the Fargo water gauge is comprised of water passing through and around the sill. Bay, Alligator,
Sweetwater, and Jones Creeks contribute the remainder.
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The Upper Suwannee River, from the swamp to White Springs, is characterized by steep banks, swift
flow, shoals and tannic acid stained waters (Save Our Suwannee, Inc., brochure). There is evidence
along the banks that the flow in this region has cut through the Hawthorn clay and runs along the
limestone aquifer. The river channel at the Suwannee River Sill structures is at 105 feet AMSL.
Twelve miles downstream, at the Fargo gaging station, the elevation is at 91.9 feet AMSL (a 13.1-foot
drop in elevation or 1.09 feet/mile). Benton gaging station is 27 miles below Fargo at an approximate
elevation of 74.1 feet AMSL (a 17.8-foot drop in elevation or 0.66 feet/mile). Twenty-five miles further
downstream at White Springs gaging station the elevation is 48.54 feet AMSL ( a 25.56-foot drop in
elevation or 1.02 feet/mile). The surrounding land use in the upper portion of the Suwannee River is
primarily timber production and sparsely populated.

Humans have influenced the Suwannee River drainage through the years, beginning with extensive
logging and turpentining by the earliest settlers. Later phosphate mining along the Suwannee River
banks, increasing development that eliminates flood-controlling wetlands, and discharging effluent
from towns, individual residences, and businesses have affected the river and its watershed.

WATER QUALITY

The slow-moving waters of the Okefenokee Swamp are tea-colored due to the tannic acid released
from decaying vegetation. Levels of pH have been recorded through various studies and most
recently during visits to water recorders throughout the swamp. Between 1994-1996, pH levels have
ranged between 3.36 and 4.63 within the swamp. Researchers have found pH values between 3.1
and 4.86 (Bosserman 1984). Certain plants influence the acidic levels within the swamp and cause
local variation in acidity. Winger (1997) found a mean pH level of 3.91 in the surface water within the
Narrows. With such low pH levels, Rykiel (1977) expressed the importance of rainfall and
atmospheric deposition over the Okefenokee Swamp in the mineral cycling and nutrient availability
within the system.

Examining pH levels recorded at the Fargo, Georgia gaging station on the Suwannee River, Holder
(personal communication) found a decreasing trend in pH from 4.32 (1968) to 3.93 (1994). Mills
(1994) found the average pH of the Suwannee River just below the sill to be 3.94 with a range of 3.8
to 4.53.

Dissolved oxygen is also a factor in slow-moving water and areas of high decomposition of plant
material. Low oxygen levels are a problem to aquatic life in the Upper Suwannee River during low
water periods (Soulak personal communication) as they are assumed to be within shallow marsh
areas of the swamp.

Mercury contamination has been a Suwannee River watershed problem for at least the last 20 years
(Kasbohm 1996). A limited consumption advisory has been placed on the Suwannee River, as well
as the Okefenokee Swamp. Past investigations within the Okefenokee Swamp found a mean
mercury concentration of 0.359+0.21 mg/L (wet weight) in four species of fish. There were no
significant differences within species, among species or between years, but sample size was small
(Masson and Bowers 1995). Mercury is a natural occurring element of peat systems; however,
Winger (1997) found elevated levels in the water, sediment, and biotic communities within the
swamp. Mercury concentrations in rainfall were sufficiently high to account for these elevated levels.

Like mercury, lead is more soluble and bioavailable to aquatic biota under low pH conditions. Lead
has been studied within the fisheries and sediments of the Okefenokee Swamp. The mean wet
weight lead concentrations in 35 fish fillets was 0.505+0.51 mg/L with no differences within species,
among species or between years (Masson and Bowers 1995). Mean lead level within the sediment of
the Narrows was reported to be 180.25 ug/g (Winger 1997).
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Both mercury and lead are able to bioaccummulate through the Okefenokee system possibly
affecting reproduction, hormone levels, and behavior of the fauna.

AIR QUALITY

The Clean Air Act’s Prevention of Significant Deterioration (PSD) program was established, in part,
“to preserve, protect and enhance the air quality in national parks, national monuments, national
seashores, and other areas of special national or regional natural, recreational, scenic or historic
value,” including wilderness areas. Under this PSD program, certain areas of the country were set
aside to receive the most stringent degree of air quality protection. These so-called “Class |I” areas
include:

e International parks;
o National wilderness areas and national memorial parks in excess of 5,000 acres; and
¢ National parks in excess of 6,000 acres.

The Okefenokee Wilderness is one of the 21 Class | areas administered by the USFWS. lItis a
member of the Southeast States Air Resource Managers (SESARM) regional planning partnership.
The USFWS has the responsibility to protect the air quality and air quality related values (AQRVSs) of
the area from manmade air pollution. AQRVs include vegetation, wildlife, soils, water quality,
visibility, odor, and cultural and archaeological resources. As industry and development move into
the area, the airshed and wilderness are threatened. As in most of the eastern United States,
visibility in the wilderness area is affected by pollution-caused regional haze. Rainfall, carrying
pollutants and contaminants, is the primary source of water to the swamp. It is often acidic and may
carry elevated levels of mercury that is then deposited on the refuge. As a result, some species of
fish and wildlife have elevated concentrations of mercury in their tissues. Management of prescribed
fires and wildfires in the area also affects the quality of the air. The USFWS monitors air quality in
Okefenokee NWR in partnership with three national programs. Atmospheric pollutants in rain are
analyzed as part of the National Atmospheric Deposition Program (the “acid rain” program). Mercury
in rain is analyzed as part of the nationwide Mercury Deposition Network. And, fine particles
responsible for visibility impairment are measured as part of the Interagency Monitoring of Protected
Visual Environments program. Table 4 lists the parameters monitored at Okefenokee NWR over the
past 12 years.

National Atmospheric Deposition Program

The amount of substances dispersed in the atmosphere and deposited by precipitation, aerosols, and
gasses is of great concern and is expected to continue to increase throughout North America. In
order to know the extent to which these substances are affecting agricultural, forest, and wetland
ecosystems now and in the future, it is essential that careful and standardized sampling take place
over the North American continent. It is also necessary to know how these substances are
transported from sources throughout the continent. The National Atmospheric Deposition Program
helps scientists to monitor how human activities and the forces of nature affect the health of the
atmosphere.

National Trends Network

The National Trends Network was developed to gain a better understanding of the geographical
distribution of acid precipitation over time. Okefenokee NWR is one of more than 220 sites that
measure national trends data. Weekly precipitation samples are analyzed for pH, conductivity,
calcium, magnesium, potassium, sodium, ammonium, nitrate, chloride, sulfate, and orthophosphate.
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Table 4. Air monitoring history at Okefenokee National Wildlife Refuge

Okefenokee National Wildlife Refuge - Site No. 01

Latitude: 3044 25 N

Longitude: 82 743 W

Elevation: 47 m Operating Agency: USFWS

Parameter Start End Years
35MM Camera Slide 04/20/1992 11/13/1992 0.6
Scattering coefficient 02/12/1993 06/01/1997 4.3
Dry/Wet Bucket 06/03/1997 present 6.6
Dry/wet bucket plus mercury 07/29/1997 present 6.5
IMPROVE Sampler Module A 09/28/1991 05/01/2000 8.6
IMPROVE Sampler Module A - ver 2 05/01/2000 present 3.7
IMPROVE Sampler Module B 09/28/1991 05/01/2000 8.6
IMPROVE Sampler Module B - ver 2 05/01/2000 present 3.7
IMPROVE Sampler Module C 09/28/1991 05/01/2000 8.6
IMPROVE Sampler Module C - ver 2 05/01/2000 present 3.7
IMPROVE Sampler Module D 09/28/1991 05/01/2000 8.6
IMPROVE Sampler Module D - ver 2 05/01/2000 present 3.7
Relative Humidity 02/12/1993 06/01/1997 4.3
Sulfur Dioxide 04/01/1993 02/15/1997 3.9
Ambient Temperature (aspirated) 02/12/1993 06/01/1997 4.3
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Mercury Deposition Network

The Mercury Deposition Network collects data from 40 sites each week. These data enable
researchers to determine seasonal and annual changes in mercury in precipitation falling on lakes,
wetlands, streams, forested watersheds, and other sensitive ecosystems.

Interagency Monitoring of Protected Visual Environments

One of 145 Interagency Monitoring of Protected Visual Environments (IMPROVE) sites is located on
Okefenokee NWR. IMPROVE is a cooperative visibility monitoring effort between the U.S.
Environmental Protection Agency, federal land management agencies, and state agencies. Its
primary purpose is the protection of visibility in Class | areas and the characterization of regional
haze.

The IMPROVE sampler collects four simultaneous samples every three days. Trends related to
hydrogen, major and trace elements from sodium to lead, nitrates, chloride, organic and elemental
carbon, and PM10 size particles are examined.

BIOLOGICAL ENVIRONMENT
FLORA

Extensive logging at the turn of the century altered the forested vegetation communities. It created
large areas suitable for shrub growth. These areas burned frequently during the early 20" century,
possibly due to the accumulation of logging debris (Loftin 1998). However, fires over the past 150
years have not been severe enough to change large areas of forests or shrub to prairies or lakes.
Wildfires between 1952 and 1977 resulted in shrub, shrub-prairie, scrub-shrub, and wet forests
becoming established in the burned areas. General observations by those familiar with the swamp
have described the encroachment of shrubs into the prairies, reducing the amount of open areas and
giving the image of the swamp filling in. Loftin (1998) found that structurally the swamp has not
changed today from what was present 150 years ago. However, there have been shorter intervals
when changes in species and structure have occurred and influenced the system. Proportions of wet
forest, shrub, and upland forest associations are approaching pre-logged conditions, although there
have been changes in the species composition within these communities. Species composition may
affect evapotranspiration and flow rates, wildlife use, and fire occurrence and behavior. Logging and
fire have a role in shaping the vegetation composition, distribution, and structure within the swamp.
Most fires have probably only reduced the litter component of the habitat, or caused short-term
changes in system structure. However, fire suppression may have caused greater changes within the
wetlands and uplands as more woody plant species became established.

Wetland Vegetation Classification

Several vegetation classifications have been used to describe Okefenokee’s swamp interior.
Wetland forest types are described in the Society of American Foresters (SAF) publication, Forest
Cover Types of North America (Eyre 1980). Hamilton (1982) described the entire range of wetland
vegetative types from mature cypress to marsh and open water. Loftin (1998) developed a 21-class
system. Loftin’s vegetation map created from 1990 satellite images is presented in Figure 10. This
classification has been used to create a 6-class habitat map (Figure 11) for basic management
purposes and a fuel model map (Figure 12) for managing fires.

Appendix Il presents Loftin’s 6 and 21-classification and compares it to Hamiliton’s classes and SAF
types.

Following are descriptions of Loftin’s wetland classifications shown on the six-class vegetation cover
type map. Included are five wetland descriptions. Loftin’s sixth classification is upland forest.
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Figure 10. Vegetation cover types of the Okefenokee National Wildlife Refuge (Loftin 1998)
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Figure 11. Six-class vegetation cover type for Okefenokee National Wildlife Refuge
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Figure 12. Fuel model map for the Okefenokee National Wildlife Refuge
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Broadleaved Hardwoods - These are mature, evergreen and deciduous, broadleaved forests. Crown
density is usually great enough to limit understory vegetation, leaving the understory relatively open.
This type covers a large portion of the northwest side of the swamp. Much of this area once was
mature cypress before logging occurred in the early 20th century. Blackgum is found as sprout
growth in areas where logging removed both cypress and blackgum, and as mature blackgum forests
where only cypress was removed. Dominant species also include loblolly bay, red bay, sweet bay,
largeleaf gallberry, and dahoon holly. Small patches of shrub are commonly mixed with the bay.
Scattered cypress and pine may compose less than 20 percent of the canopy. Sphagnum moss
(Sphagnum spp.) is common as ground cover (Hamilton 1982). Because of the lack of understory
vegetation, fire does not readily enter these stands except during extreme dry periods. Little is
understood about the value of broadleaved forest in Okefenokee Swamp. Current research indicates
that this habitat, especially blackgum, is valuable habitat for bear. Use of this habitat by neotropical
migratory birds has not been investigated. The stands may also harbor rare or endangered plants.

Cypress/Hardwoods (Mature) - Pond cypress occurs in the swamp as scattered individuals, small
patches interspersed with other vegetation, and as large stands. Small “virgin” stands of cypress still
exist in the north central part of the swamp and southeast part where volumes did not make
harvesting economical. The subcanopy is often dominated by broad-leaved evergreen species and
the understory by scrub/shrub species. Sphagnum moss also commonly occurs in this habitat
(Hamilton 1982). The cypress in this vegetative type is mature and does not include young or scrub
cypress often found in scrub/shrub stands. Where the canopy is closed, this vegetative type may
exhibit some of the same habitat characteristics found in the broadleaved hardwoods type.

Mixed wetland Pine - The mixed wetland pine complex contains a canopy of at least 30 percent pine
mixed with two or more other vegetation types. Cypress, bay, scrub/shrub and prairie may be
present in various proportions (Hamilton 1982). Although slash pine grows throughout the swamp,
the most dense stands grow where the bog is shallow, such as along the swamp’s edge or above
sand ridges on the swamp’s bottom. Fire often kills the pine component where the understory allows
severe fire behavior. In other areas, where fire intensity is low, ferns develop below the pine stands
and fire will maintain a wetland savanna. Associated species are blackgum, loblolly bay, sweet bay,
pond cypress, and ferns.

Scrub/Shrub - The scrub/shrub type includes many species of evergreen and deciduous shrubs as
well as dense even-aged stands of small trees (scrub). In addition, several species of greenbriar
often cover everything. This evergreen vine is often so dense it masks the deciduous shrubs, making
the mass appear to be evergreen. No differentiation is shown between most of the scrub/shrub types
because they appear similar on infra-red photography. Evergreen shrubs include: hurrah bush,
dahoon holly, largeleaf gallberry, and gallberry. Deciduous shrubs include: swamp cyrilla, common
buttonbush, poor man’s soap, Virginia sweetspire, fetter bush, and highbush blueberry. Scrub
species (small trees) include: young cypress, blackgum, and bay trees (Hamilton 1982). Small
patches of scattered pine, cypress or hardwood trees may be present in the scrub/shrub. Itis
interesting to speculate in the case of this scattered overstory, which way succession may be
progressing. In the absence of fire, the scrub or young tree component of the understory may grow,
joining the scattered overstory crown, shading out the remainder of the understory, eventually
developing a bog forest; or the dense understory of shrubs may prevent regeneration of the overstory
component. Fire may kill the scattered overstory, allowing the understory to dominate. It is important
to note that the scrub component of the understory may be stunted, slowly growing trees that will
permanently remain part of the understory or they may be vigorous young trees that will eventually
become overstory. The scrub/shrub vegetative type also contains small patches of prairie.

Prairie - Shallow marshes of the Okefenokee Swamp are locally called "prairies." Although this term
is incorrect in a phytogeographical sense, this long-standing term is found in earlier literature on the

Draft Comprehensive Conservation Plan 41



swamp (Wright and Wright 1932; Hopkins 1947; Cypert 1961) and is used on U.S. Geological Survey
topographical maps. Many of these prairies contain small islands of trees, shrubs, or herbaceous
vegetation, commonly referred to as "tree houses" or "batteries." These islands cover less than 50
percent of this mapping unit. Two types of prairie are recognized: aquatic macrophyte prairie and
herbaceous prairie.

The aquatic macrophyte prairie contains the following species: Water lily, spatterdock, and floating
heart (Nymphoides aquaticum). Several herbaceous emergents, pickeral weed (Pontedaria cordata),
golden club (Orontium aquaticum), wampee, pipewort (Ericaulon compressum), and yellow-eyed
grass (Xyris smalliana) are also common. Masses of bladderwort and green algae are abundant
submergents. Sphagnum moss occurs in shallow areas.

The herbaceous prairie is dominated by emergents such as sedges. Other taxa often found in
herbaceous prairies include: Chain fern, pitcher plants (Sarricenis spp.); swamp loosestrife (Decadon
verticillatus); paint root (Lacnanthes tinctoria); wampee (Peltandria virginica); golden club (Orontium
aquaticum); water lily, pipewort (Eriocaulon compressum); and yellow-eyed grass (Xyris smalliana).
Less than 10 percent of the area is open water.

Open Water - Most or all of the lakes in the swamp occur where natural depressions in the
topography exist or where the peat has been burned out by fires in the past. There is some
speculation that some of the lakes may have been formed by subsidence of the bed of the swamp
(e.g., sink holes) but this has not been substantiated. Prairie species and eventually scrub/shrub
species gradually invade many of Okefenokee's lakes. Other open water areas are the watercourses
through the swamp. These watercourses are kept open by the flowing action of the water and by
mechanical means.

Upland Classification

Upland vegetation communities at Okefenokee NWR have been described by Phernetton (2001) and
relate to the Society of American Foresters (SAF) standard forest cover types. Understory species
are mentioned but a more in depth discussion on understory/groundcover species follows the type
descriptions.

Upland Hardwoods - This forest cover type consists of a mixture of scrub oaks listed in the
description of SAF Type 72. The type is common throughout the Southeastern Coastal Plain,
especially in the sand hills, or dry, sandy ridges (Eyre 1980). On Okefenokee NWR, this type is found
on dry, infertile, well-drained soils on almost imperceptible rises known locally as oak hammocks
(hummocks). Some of these stands were once longleaf pine stands with scrub oak in the understory.
In other cases the soil type supports very little combustible fine fuels, allowing only low intensity fires
to pass. With the exclusion of high intensity fire, these stands pass through successional stages to
scrub oak. These species have adapted to drought conditions, are shade tolerant, and once
established are self perpetuating if fire is excluded. Generally the oak leaf litter layer developed is
relatively fire resistant and other ground vegetation species are patchy. Where large enough to
constitute a stand, these areas are shown on refuge habitat maps as upland hardwoods. Smaller
patches of oaks usually are included in longleaf pine stands.

Longleaf Pine - Upland forest stands identified as pure longleaf pine on habitat management maps
have a basal area comprised of at least 70 percent longleaf pine (Pinus palustris). Some stands on
the northwest side of the refuge have been maintained in pure condition by periodic fire ignited by
cattlemen as late as the 1940s. Some of Okefenokee NWR’s pure longleaf stands are dry and
infertile and will not support other pine species (i.e., Camp Cornelia area). In the Okefenokee area,
slash pine (P. elliottii), loblolly pine (P. taeda), and pond pine (P. serotina) are often located around
the stands next to drains and ponds. Where frequent fire has occurred, longleaf pine stands may
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extend to the edge of the swamp with the other pines restricted to the very edge of the stand.
Longleaf pine stands on Okefenokee NWR most closely match SAF Type 70. Principal hardwoods
associated include several scrub oak species, black gum (Nyssa sylvatica), persimmon, and
sweetgum (Liquidambar styraciflua). Several of the longleaf pine community understory types are
located in these stands. Ground cover density and species vary considerably depending upon fire
history and soil conditions (Eyre 1980). Understory species in this type have been drastically altered
by changes in the fire regime. Some areas support dense southern rough communities; others,
where fire has occurred frequently, support variations of low shrub/wire grass communities.

Longleaf/Mixed Pine - Pine stands are identified as longleaf/mixed pine if the longleaf basal area is
between 35 and 70 percent. This type is designated on refuge habitat management maps as
longleaf/mixed pine (LP/MP). Slash, loblolly, or pond pine may comprise the mixed pine component.
In LP/MP stands, longleaf restoration goals may be accomplished by favoring existing longleaf pine
during selective thinning operations. Where associated with slash pine, the stand fits the description
of SAF Type 83. This type occurs on a variety of sites since the range of all of the pine species is
from dry sandy ridges to poorly drained flatwoods. Longleaf/mixed pine stands occur most often
where fire is excluded and a slash pine seed source is present. With or without fire, this type is
temporary. Burning destroys regeneration of other pine species, allowing longleaf pine to dominate
the stand. Exclusion of fire will allow other pine species and eventually hardwoods to dominate the
stand. Understory associates vary, depending on fire frequency, soil and topographic features.

Mixed Pine/Longleaf Pine - Stands are designated as Mixed Pine/Longleaf Pine (MP/LP) where
longleaf pine is less than 35 percent of the basal area but at least two stems per acre of any size
exist. In MP/LP stands, some form of regeneration must be utilized to accomplish longleaf pine
restoration goals. This type exists where the longleaf stand was clear-cut during the 1920s, leaving
only a few small or unmerchantable stems. Slash, loblolly, or pond pines, formerly restricted to the
swamps edge or drains by frequent fire, were able to invade the cut over longleaf pine stands.
Typically, these stands will have a mixture of 50- to 80-year-old slash, loblolly, or pond pine with
scattered longleaf pine averaging 130 years old. Understory species associated with this type are
variations of southern rough, low shrub, and grass species, depending on past and current fire
activity.

Mixed Pine - Because the primary upland management goal for Okefenokee NWR is to restore
longleaf pine communities wherever possible, slash pine, loblolly pine, and pond pine, whether in
pure or mixed stands are all classified collectively as “mixed pine” and identified on management
maps as MP. Predominately slash pine stands are described in SAF Type 84. Loblolly stands are
described in SAF Type 81. Pond pine stands are described in SAF Type 98. Where possible,
longleaf pine will be restored on these sites. Associated species are sweetbay, swamp tupelo, pond
cypress, pond pine, loblolly bay, live oak, red maple, water oak, and laurel oak. On higher (but still
poorly drained) sites, it is associated with loblolly pine, longleaf pine, and several oaks. Ground cover
on very wet sites may be limited to sphagnum moss. Pure slash pine plantations often exist on
disturbed high sites, while others exist on poorly drained sites. Understory communities will vary
depending on the site, the amount of disturbance, and condition (Eyre 1980).

Wetland Hardwoods - These hardwoods grow on mineral soil wetland flats where fire seldom occurs.
A great many species, which grow on moist to wet sites, are associated with this hardwood type.
These include sweetbay, redbay, swamp tupelo, black tupelo, red maple, loblolly bay, sweetgum,
water and laurel oak, yellow poplar, American holly, southern magnolia, pond cypress, and several
pine species. The sites are described in SAF Type 104 (Eyre 1980). On Okefenokee NWR, these
are climax stands that succeed slash pine growing on wetter sites. Many understory species may be
associated with this type.
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Ground Cover Vegetation Types

Upland understory vegetation responds to reintroduction of fire more rapidly than overstory species.
While understory species present may be influenced by overstory species and density, they are more
dependent upon elevation, soil conditions, fire frequency, intensity and season, and other
catastrophic events.

Ground cover types are classified in two ways: Classifications representing fuel types important for
fire management; and understory communities important for habitat management. Understory fuels
are described in the refuge’s Habitat and Wildlife Management Plan.

Wiregrass Ridges - Some of the highest parts of the refuge around Camp Cornelia and some islands
contain fairly well-drained sandy areas, which support wiregrass (Aristida beyrichina) communities
even without the occurrence of frequent fire. Soils in these areas are probably Ridgeland sand.
Longleaf pine and scrub oaks are dominant on these areas because soils are too dry for competing
species. Other species found in these areas are paw paw (Asimina angustifolia), prickly pear cactus
(Opuntia humifusa), saw palmetto (Serenoa repens), and several species of dwarf blueberry.

Palmetto Terraces - These are somewhat poorly drained areas but slightly higher than the flatwoods.
Soil types may be Mandarin or Leon sands. In the absence of fire, these areas will contain saw
palmetto along with a mixture of gallberry, greenbriar, and grasses. Growing season fire in these
areas will stimulate wiregrass, piney woods dropseed (Sporobulus sp.), other warm season grasses,
shiny blueberry (Vaccinium myrsinites), and huckleberry species (Gaylussacia spp.), and other low
shrub species. Continued occurrence of growing season fire will cause gallberry, palmetto, and other
high shrub species to diminish and allow several longleaf pine associated understory communities to
dominate these areas.

Gallberry/Palmetto Flatwoods - These understory types are located on the traditional flatwoods areas
that make up about half of the refuge uplands. Soil types on these flatwoods may be Sapelo fine
sand or Pelham fine sand and higher Mascotte fine sand. In the absence of fire, gallberry (/lex
glabra) will dominate with a heavy palmetto component. Wax myrtle (Morella cerifera), hurrah bush
(Lyonia lucida) greenbriar (Smilax sp.), dahoon holly (/lex cassine), huckleberry, blueberry, wiregrass,
piney wood dropseed, and other grasses are also present. Frequent growing season fire will
decrease the vigor of hardwood shrubs, allowing warm season grasses, low shrubs, and other
species to dominate.

Lower Gallberry Flatwoods - These understory types are located in areas of wet or ponded soil types
located in depressions or adjacent to drainage ways. Gallberry and other hardwood shrubs
dominate. Scattered clumps of palmetto exist. These areas will burn during dormant or growing
seasons. Under a frequent growing season fire regime, wiregrass, piney woods dropseed, and other
warm season grasses and low shrubs will exist in place of the hardwood shrub thicket.

Upland/Wetland Transition Zones - These understory types are located in the mucky sand soil types
and generally form a thick band around the edge of most uplands. This tangle of thick hardwood
shrubs may blend into scrub/shrub areas at the edge of the swamp. Some of these areas may have
been burned regularly before the natural fire regime was disturbed; others may have burned only
during dry cycles. Where high intensity fire has frequently occurred in the past, small open bands of
grasses and ferns exist within these zones. It is unknown whether these are areas formerly kept
open by fire that have not yet been invaded by hardwood shrubs, or if some other condition has kept
them open. Some historical accounts indicate the presence of wetland longleaf pine savannas
existing within these transition areas. An important unanswered question is whether a long series of
growing season fires would create or restore open areas of longleaf pine with an understory of fire
dependent grasses and shrubs. Longleaf pine stumps are occasionally found in these hardwood
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shrub thickets. It would be impossible for longleaf pine to become established under present
conditions.

Endangered Plant Species

In addition to diminishing plant communities in the Okefenokee area, several native plant species are
of concern. Although there is only one known native plant species (hairy rattleweed) on the federal
endangered plant list, several plants on the Georgia list of plants of concern are located in the
Okefenokee area. These species include:

Hairy Rattleweed Baptisia arachnifera Endangered
Silver Buckthorn Bumelia anomala Rare
Greenfly Orchid Epidendrum conopseum Unusual

Fly Catcher/Golden Trumpet Sarracenia flava Unusual
Hooded Pitcher Plant Sarracenia minor Unusual
Parrot Pitcher Plant Sarracenia psittacina Threatened

The following plants are located in the Okefenokee area but have not been confirmed on the refuge:

Purple Honeycomb Head Balduina atropurpurea Rare
Velvet Sedge Carex dasycarpa Rare
Dwarf Witch Alder Fothergilla gardenii Threatened
Hartwrightia Hartwrightia floridana Threatened
Pond Spice Litsea aestivalis Threatened

A comprehensive list of plants common to Okefenokee NWR is located in Appendix IV.
FAUNA

Okefenokee NWR is home to 48 species of mammals, 200 birds, 33 fish, 101 species of reptiles and
amphibians, and an undetermined number of invertebrates. The executive order establishing
Okefenokee NWR stated the purpose of the refuge as “a refuge and breeding ground for migratory
birds and other wildlife.” Although large numbers of waterfowl were reported to use Okefenokee
Swamp at that time, they were not specifically mentioned in the purpose of the refuge. It was
recognized that this area was important for a large variety of wildlife.

Even prior to the swamp becoming a refuge, it drew the attention of herpetologists. It quickly became
world renown for its amphibian and reptile populations. Besides the expanse of wetland habitats
inhabited by the American alligator (Alligator mississippiensis) and many species of frogs and turtles,
the refuge uplands contain many ephemeral ponds. Management of these ponds is important for the
flatwoods salamander (Ambystoma cingulatum), the striped newt (Notophthalamus perstriatus), the
gopher frog (Rana areolata aescpus), and other species.

Okefenokee NWR is important for large populations of wading birds that find food and shelter. Their
movements from off-refuge sites and between the open prairies depend on food availability and the
depth of water. In the past, three to four nesting colonies were found each year. These birds, along
with the sandhill crane, are considered to be indicators of the health of the wetland system.

Because of its size, the Okefenokee NWR is valuable for species such as the black bear that have
large home ranges. A healthy population of the Florida black bear (Ursus americanus floridianus)
exists today, moving on and off the refuge depending on the resources available. The Florida
panther (Felis concolor coryi) once roamed the area as well; however, there have been no recent
confirmed sightings.
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As the base for the food chain, healthy populations of invertebrates and fish are critical in the support
of the other fauna. Ensuring that the levels of environmental contaminants are monitored and
evaluated for potential risks within this group of fauna is a key factor to avoid degradation of the
Okefenokee ecosystem.

Federally listed threatened or endangered species that make their home in the refuge include the red-
cockaded woodpecker, indigo snake (Drymarchon couperi), the American alligator, the wood stork
(Mycteria americana), and the flatwoods salamander. The bald eagle (Haliaeetus leucocephalus)
passes through the area and has nested nearby, but has not been known to nest on the refuge. The
ivory-billed woodpecker (Campephilus principalis) was part of the Okefenokee ecosystem in the past
but has not been seen since the 1920s.

The following are several other species that are of special concern on Okefenokee NWR: the gopher
tortoise (Gopherus polyphemus), Sherman’s fox squirrel (Sciurus niger niger), round-tailed muskrat
(Neofiber alleni exoristus), Bachman’s sparrow (Aimophila aestivalis), Florida sandhill crane (Grus
Canadensis pratensis), neotropical migrants, black-banded sunfish (Enneacanthus chaetodon), mud
sunfish (Acantharchus pomotis), and banded topminnow (Fundulus cingulatus).

Appendix V contains a list of wildlife species native to Okefenokee NWR. Appendix VI shows
associations between native wildlife species and the vegetation types.

Birds

Okefenokee NWR was established for the conservation of migratory birds. There are many priority
species, both migrant and resident, for which the Okefenokee NWR provides habitat. Wading birds
are the most noticeable inhabitants of the wetland habitats and may actually serve as indicators of
the health of the Okefenokee ecosystem. This includes the resident population of Florida sandhill
cranes, which are possibly unique because of their isolation. Wood ducks also use the refuge
throughout the year. Other waterfowl species migrate through the refuge. Osprey, swallowtail kites,
and neotropical migrants also make use of the wetlands. In addition, upland management efforts
have focused primarily on the red-cockaded woodpecker, which relies on mature longleaf pine
uplands within the refuge. Many migratory and other resident bird species are associated with these
open pine forests on the refuge.

Wading Birds - Okefenokee NWR supports large numbers of wading birds. Great egrets (Ardea
alba), great blue herons (Ardea herodias), white ibis (Eudomicus albus), and little blue herons
(Egretta caerulea) are common in the open prairies. In the early 1900s, hunting was a factor
influencing wading bird populations in the swamp. Wright and Harper (1913) and Hebard (1941)
noted that large colonies were present on Floyds Island, Chase, and Mixons Prairies. Today, Grand,
Chase, and Chesser Prairies appear to be used the most by wading birds. Surveys of waterbirds
have included monthly counts in selected prairies via an airboat. An annual aerial survey during the
breeding season has been used to check historic colony sites for activity.

Many of the wading birds currently utilizing the wetlands of Okefenokee NWR are foraging within the
refuge and nesting elsewhere. From 1992 through 2001, surveys indicate there has been an
increase in use by white ibis during the summer months. Drought conditions throughout the region
during this time may have forced them to the large wetlands such as the Okefenokee Swamp that still
had some water left. However, many of the historic nest sites have been abandoned. Reasons for
the loss of breeding colonies remains unclear, but it may also be related to changing water levels and
food resources.

The USFWS, USGS, and many state agencies have begun collaborating to create a system of
periodic inventories of colonial waterbirds in the United States. Future refuge surveys may contribute
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to these efforts along with an understanding of regional movements of these birds. Spatial
distribution of wading birds reflects the location of appropriate water levels for foraging. As water
levels recede during prolonged periods of drought, ibis, egrets, and herons shift their distribution to
suitable feeding sites. With consistent survey methods, the relative numbers of these common long-
legged waders using Okefenokee NWR, in association with their location, may provide important
information indicating the aquatic habitat conditions that they prefer and the differences between
prairies within the swamp. Changes within the swamp may also be revealed by examining this data
over the next 15 years.

Sandhill Crane - Prior to the 1940s, breeding sandhill crane (Grus canadensis pratensis) populations
could be found from the Texas coast to peninsular Florida and may have formed a contiguous
population prior to European settlement. Today, remnant populations are found in coastal Mississippi
and peninsular Florida and southeast Georgia. The Mississippi subspecies is listed as federally
endangered, while the Florida subspecies is generally considered stable but is listed as threatened by
the State of Florida. The resident population of Florida sandhill cranes at Okefenokee NWR is a non-
migratory population that is considered to be isolated from other populations of cranes in the
southeast. However, greater sandhill cranes from the upper midwestern United States and Ontario
migrate through or spend the winter months with resident cranes on the refuge. Wright and Harper
(1913) noted that cranes were found throughout the wet prairie habitat of the Okefenokee NWR.
Extensive logging within the swamp during the early 1900s may have resulted in greater opportunities
for crane hunters and possibly resulted in over-hunting and a decline in the population (Bennett
1989). Bennett also suggested that the practice of fire suppression in the swamp in the mid to late
1900s likely resulted in shrub/scrub vegetation encroachment and reduced the size of wet prairie
habitat that is important to this species.

Florida sandhill cranes are commonly seen in most of the large prairies — Grand, Chesser, Chase,
Floyds, Maul Hammock, and Sapling prairies. Bennett (1989) estimated the Florida sandhill crane
population within the swamp in the late 1980s to be 403, which included approximately 160 pairs.
These numbers were obtained from extensive call counts and low level (32 m) helicopter flights
searching for birds and nests. Refuge staff have counted the sandhill cranes that are observed
during monthly bird surveys within the swamp. An average of 21.3 cranes between March and
October are seen in the eastern and northern prairies. Staff also conduct an annual aerial survey in
late October as part of a cooperative effort by the USFWS to estimate the size of the eastern United
States’ migratory greater sandhill crane population. In most years, these surveys probably count
resident birds, since most migrant cranes typically do not arrive until mid-November. Between 1990
and 2003 (excluding 2001 when it appears an early migration took place), this aerial survey resulted
in counts averaging 10.2 cranes within the major prairie areas. Despite differences in counts and
area surveyed, it appears that there is a decline in the population of resident Florida sandhill cranes
since the mid-1980s that needs to be investigated further.

The migratory greater sandhill cranes generally arrive at Okefenokee NWR the first or second week
of November and the majority depart during the first two weeks of February. Their numbers have
reached at times over 1000 birds. These birds travel from Minnesota and the Upper Peninsula of
Michigan to the Jasper-Pulaski Wildlife Area staging ground in northwestern Indiana before
proceeding to Georgia and Florida. Refuge counts of this migration have been conducted during
monthly bird surveys conducted by airboat.

Wood Stork (Endangered) - The wood stork is also known locally as wood ibis, iron head, or gannet.
The breeding area of the wood stork in the southeastern United States may have once extended from
Texas to South Carolina. Currently within the United States, the majority of the breeding area is in
Florida with about 20 percent in Georgia and South Carolina. United States’ breeding populations
have been declining since the 1930s. The wood stork was determined to be endangered in 1984.
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The primary reason for declining populations is loss of suitable wetland habitat, alteration of natural
hydroperiods, and a corresponding decline of their food base. The bird primarily feeds on small fish.
An important wetland habitat involves the seasonal flooding of extensive areas of flat, low lying marsh
areas, followed by drying so that water is increasingly restricted to ponds and sloughs. Fish
populations reach high numbers during the wet season, but become concentrated in increasingly
restricted habitats as drying occurs. Groups of wood storks “grope feed” as they wade through these
shallow ponds, stirring up concentrations of small fish. Breeding activities are apparently triggered by
these seasonally heavy concentrations of fish (USFWS 1986).

In this area, the majority of wood stork nesting occurs in Florida and coastal Georgia with movement
into the Okefenokee Swamp in the summer and fall after the nesting season. Wood storks move
onto the refuge in increasing numbers between June and August. Surveys for wading birds
conducted by refuge staff have counted wood storks along with other waders. They are often seen in
feeding groups in Grand, Chesser, and Chase Prairies. Their distribution is highly dependent on the
fluctuating water conditions of the current year.

Wood stork nesting activity within the refuge was first documented in 1967 when 12 nests were found
at Cravens Hammock. Nests were again observed in 1976 and 1977 but have not been reported
since this time.

Waterfowl — Okefenokee NWR is a temporary stopping point and overwintering site for waterfowl
migrating along the Atlantic Flyway. However, the refuge only supports a small number of ducks
compared to other refuges and wetlands along the east coast. Hebard (1941) reported that flocks of
several thousand ducks spent the winter months at Okefenokee NWR. He noted that the most
common species included ring-necked ducks (Nyroca collaris) and mallards (Anas platyrhynchos).
These species, along with blue-winged and green-winged teal and wood ducks, are still observed
individually and/or in small flocks on surveys but not in the numbers reported by Hebard. Wood
ducks (Aix sponsa) are the most common resident species of waterfowl on the refuge. Wright and
Harper (1913) listed this species as the only resident species that was common throughout the
swamp. Until the 1990s, refuge staff actively trapped and banded several hundred wood ducks
annually at bait areas on the east and west sides of Okefenokee NWR. They also submitted early
January counts of waterfowl as part of the annual national winter waterfowl! count.

Osprey - Early records indicate that ospreys (Pandion haliaetus) were fairly common and widely
distributed throughout the refuge; nests were found in Chase, Honey Island, and Floyds Island
Prairies and near Minnies Lake (Wright and Harper 1913). The refuge has monitored osprey nest
sites via an annual aerial survey. During the past decade, the distribution of active osprey nests
appears to have shifted toward the Pocket area. Many of the nest sites that were identified and
monitored by refuge staff during the 1980s are abandoned. This shift and observed decline in
nesting activity may be due to changes in the hydrology and the availability of food items. The
distribution of osprey nests may again change in the future as the former river floodplain hydrologic
regime within the Pocket area is restored by the breaching of the Suwannee River Sill.

Ivory-Billed Woodpecker (Endangered) - The ivory-billed woodpecker is North America’s largest and
rarest woodpecker and is believed to be extinct. The bird originally lived in swamps from
southeastern North Carolina to eastern Texas. The woodpecker feeds upon wood-boring insects that
live in the inner bark or between the bark and sapwood of dead or dying, old growth pine and
hardwood (USFWS 1967). Old growth sweetgum stands are a particularly important habitat for the
ivory billed woodpecker (Cypert 1965) as well. Most of the ivory-billed woodpeckers observed in the
swamp were near Minnies Island, probably the most suitable habitat in the swamp. Before logging
operations, the island contained an old growth oak and sweetgum stand on one lobe of the island
adjacent to an old growth pine stand on another lobe. John M. Hopkins saw several of the birds while
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cruising timber for the Hebard Cypress Company between 1901 and 1903 (Cypert 1965). In 1912, a
wounded ivory-billed woodpecker was taken near Minnies Island and presented to refuge manager
John Hopkins. The latest sighting (reliable but unconfirmed) of an ivory-billed woodpecker was by
Frederick V. Hebard near Grand Prairie Gap (Goose House Gap) in 1948.

Large tracts of old growth hardwood wetlands and old growth pine, on which this bird depended, no
longer exist in the southeast. This is the primary reason for the decline and probable extinction of the
species.

Swallow-tailed Kite - Early records of swallow-tailed kites indicate that they were commonly seen over
islands (Wright and Harper 1913). These birds once occurred as far north as Minnesota and
throughout the south; but, population declines in the early 1900s resulted in only a fraction of the
original range being occupied. The total population today is estimated at fewer than 5,000 birds. The
reasons for the drastic decline of this striking black and white raptor are uncertain but likely include
habitat loss and illegal shooting. Today, swallow-tailed kites are found nesting only in association
with major river systems in the southeast from South Carolina to Texas, with the majority of the
population found in peninsular Florida. Following the breeding season, kites migrate through Central
America and most of the United States’ population may winter in central Brazil.

Prior to the State of Georgia’s Swallow-tailed Kite Initiative that began in 1997, there were no
documented nests in the state. Nest surveys began in Georgia during 1999. More than 75 nests
have been found, most of which are located in very large loblolly pine trees within mature bottomland
forests or remnants of these forests. All but one of these nests is located on private lands. These
lands are intensively managed for timber production. The only nest on public land was found on the
wester boundary of the Okefenokee NWR in 2001. The state has conducted aerial surveys over the
swamp and the refuge actively participates in the state’s observation reporting system.

Red-cockaded Woodpecker (Endangered) - Okefenokee NWR has been designated part of the
Osceola National Forest/Okefenokee NWR recovery population under the USFWS’s Red-cockaded
Woodpecker Recovery Plan (2003). Approximately 38 clusters of red-cockaded woodpecker (RCW)
cavities are currently active (2003) on Okefenokee NWR. Twenty-four of the active clusters are
located on five upland pine islands in the interior of the swamp and fourteen are located in the upland
management compartments around the perimeter of the swamp. Table 5 and Figure 13 show the
distribution of RCW clusters on the refuge. Suitable habitat on the refuge is fragmented. Examining
the distribution of clusters and the distances between them, four sub-populations are identified:
northwest, central, east, and south. Considering demographic isolation, populations of 2-10 clusters
are less likely to persist over the next 20 years, especially if immigration does not occur (Crowder et
al., 1998).

Early biological reports (Carter 1941, 1942) indicate that the RCW was not abundant on Okefenokee
NWR, although other naturalists and biologists imply that it may have been abundant on some
islands before logging in the 1920s (Hebard 1941; Wright & Harper 1913). Harper (1921-1929)
identified RCWs on five islands (Billy’s, Blackjack, Bugaboo, Chesser, and Floyds) in his notes from
1921 to 1929. It is probable that the longleaf pine communities surrounding the refuge provided
superior habitat to the fragmented, isolated stands in the swamp (Figure 14) and the birds were
concentrated on adjacent lands. As mature timber was removed from these lands, the RCW
gradually began to occupy refuge uplands.

For two or three decades, RCW populations probably increased in numbers on the refuge as longleaf
pine stands matured on the refuge, supported by second and third growth natural pine stands on
private lands. Dormant season prescribed fire, introduced in management compartments in the
1960s and 1970s, followed by dormant season fire on the interior islands in the 1980s significantly
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improved RCW habitat within the refuge. A temporary increase in RCW activity resulted during this
period in response to improved habitat within the refuge. This continued until the early 1990s when
natural second growth pine stands adjacent to the refuge were clearcut and replaced with short
rotation pine plantations leaving small isolated and fragmented refuge stands as the only habitat
available. The natural second growth pine stands provided foraging and corridors for dispersal.
Since 1990, active clusters have decreased in number or disappeared in almost all of the
management compartments and some of the interior islands. Although habitat throughout the upland
management compartments is improving, remaining groups are too isolated or too small to increase.
During the mid-1970s, several clusters were using old longleaf pine stands in state and local parks,
private yards, and other public places. Most of these are gone. Several other clusters are located in
mature, commercial longleaf pine stands surrounding the swamp. Most of these are at risk as these
mature longleaf pine stands are harvested.

The Osceola National Forest RCW population of 84 groups (2004) is located primarily in the southern
portion of the Forest, which is approximately 40 miles southwest of the refuge. The acquisition of
Pinhook Swamp, connecting Okefenokee NWR and Osceola National Forest, is progressing.
However, this land is also naturally fragmented and highly modified industrial forestry.

With limited possibilities on the refuge for expanding the RCW population to sustainable levels,
developing management agreements with surrounding landowners to enhance foraging habitat and
dispersal pathways is critical. To date, one agreement with Georgia Forestry Commission and
Georgia Department of Natural Resources is in place that provides an additional 1,279 acres that will
be managed for foraging habitat adjacent to upland management compartment 1. An agreement with
International Paper is currently being drafted that will increase timber rotation to approximately 30
years on 6,300 acres adjacent to compartment 3.

In 1994, staff began to install artificial cavities within the refuge’s upland management compartments
to provide suitable cavities within existing clusters and to create recruitment clusters to attract
dispersing birds. No artificial cavities have been placed within the wilderness area due to issues
related to access, chainsaw use, and the value of an unmanipulated population. Banding of RCW
began at Okefenokee NWR in 1996. Only birds occupying clusters within the refuge’s upland
management compartments are banded. RCW’s occupying territories on interior wilderness islands
have not been banded due to access issues.

In 1998, augmentation of the northwest sub-population, where only one pair remained in upland
management compartment 15, began with two pairs translocated from Appalachicola National Forest.
Another 10 birds were translocated from Ft. Stewart in 1999 and 2000, bringing the total number of
translocations to 14 birds. In 2004, there were five active clusters that attempted to nest in
compartment 15 and four pairs that fledged young.

The refuge conducted a review of the RCW management in June 1999. RCW recovery coordinator
Ralph Costa and Regional Refuge Program Supervisor Ricky Ingram participated in the review and
based on the resulting recommendations, the original RCW population target of 126 groups was
revised and established at 86 groups. The original population goal was based on 24,413 acres of
pine uplands and 86 clusters is based on an estimation of 18,500 acres of upland pine forest that will
be potentially suitable for woodpecker habitat.
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Table 5. RCW clusters on Okefenokee National Wildlife Refuge in 2003

Upland All clusters  |Avrtificial Total
Management clusters Clusters
Compartment Active Inactive

2 0 2 1 2
3 7 4 3 11
4 0 2 1 2
5 0 5 1 5
6 0 1 1 1
7 0 2 0 2
8 0 1 1 1
11 0 1 1 1
12 0 2 0 2
13 0 2 1 2
14 0 2 2 2
15 7 3 5 10
Billys Island 11 4 0 15
Blackjack Island 2 5 0 7
Bugaboo Island 1 5 0 6
Honey Island 6 4 0 10
Mitchell Island 4 1 0 5
Number One Island 0 2 0 2
Totals 38 48 17 86
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Figure 13. Distribution of RCW clusters on Okefenokee National Wildlife Refuge (2003).
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Figure 14. Distribution of mature pine forest (>60 years) in vicinity of Okefenokee National

Wildlife Refuge
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RCW management was also part of the review of the refuge’s biological program in 2001. Reviewers
suggested that highest priority be given to augmenting the existing habitat through agreements with
surrounding landowners, acquisition of uplands adjacent to existing perimeter compartments, and
development of a model to predict the likelihood of long-term viability of refuge subpopulations.

Resident Upland Bird Communities - Active management of upland pine stands, which includes
commercial thinning, planting, and prescribed fire, is only conducted on the uplands on the perimeter
of the swamp. On the wilderness islands, only prescribed and wildland fires are used to manage the
habitat. As stated previously, most of the management efforts on upland habitats is designed to meet
the requirements of the RCW through restoration of mature longleaf pine forests, the native
community that once covered large portions of the southeast. However, this habitat type is also
beneficial to other “priority” species as well. Bachman’s sparrows reside in many of the upland pine
forests, both on the perimeter of the refuge and on islands. These sparrows require open uneven-
aged pine habitat with sparse midstory vegetation, conditions similar to RCWs. Use of prescribed fire
is essential in these communities. The use of growing-season over dormant-season burns is
emphasized. Other priority species that should benefit from these management actions include
Carolina chickadee (Poecile carolinensis), brown-headed nuthatch (Sitta pusilla), chuck-will’'s-widow
(Caprimulgus carolinensis), pine warbler (Dendroica pinus), summer tanager (Piranga rubra), red-
headed woodpecker (Melanerpes erythrocephalus), eastern wood-pewee (Contopus virens) and
northern bobwhite (Colinus virginianus).

Breeding bird point counts are established within the refuge’s upland habitats. This effort needs to be
expanded and the results shared through regional databases.

Neotropical Migratory Birds - Over the past few decades, scientists have detected a decline in the
numbers of migratory birds to Central and South America. This decline has been attributed to the
destruction of wintering habitat in tropical forests, predation, inclement weather during migration, and
collisions with communication towers and utility lines. Although the movement patterns of landbirds
migrating across inland portions of the southeastern United States are not very well understood,
scientists have enough information to be concerned with loss of what is termed “stopover habitat”
(i.e., places where migrating birds can rest and replenish their energy supply during long distance
flights). Very little is known about the neotropical migratory birds that use the Okefenokee NWR. The
scrub/shrub habitat has drawn large flocks of these birds in other locations and may do the same
within the Okefenokee NWR. The significance of the various habitats to this group of birds needs to
be investigated to determine the role Okefenokee NWR plays in migration corridors.

Okefenokee NWR also supports a number of species throughout the winter months. Hebard (1941)
reported that Henslow’s sparrows (Ammodramus henslowii) were common during winter in several
open areas. Suppression of fire and the widespread use of dormant-season prescribed fire may have
promoted less suitable habitat for over-wintering sparrows. Growing-season burns should be
beneficial to several species, such as the Henslow’s, field, Le Conte’s, and grasshopper sparrows by
reducing palmettos, gallberry, and ferns and promoting grassy-herbaceous conditions preferred by
these species.

Mammals

In the past, monitoring of mammal populations on the refuge has been limited primarily to game
species. White-tailed deer spotlight counts and black bear bait station surveys have been conducted
by refuge staff while state agency and university biologists have conducted studies on deer herd
health and black bear home range and habitat use. The Okefenokee ecosystem was also looked at
as a future potential reintroduction site for Florida panthers. Other key species that occur on the
refuge include the Rafinesque’s big-eared bat (Plecotus rafinesquii), and round-tailed muskrat.
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White-tailed Deer — White-tailed deer are abundant throughout the refuge. They are commonly seen
on the uplands, as well as traversing the wetlands. With private hunt clubs surrounding the refuge,
deer move between the refuge and adjacent timber lands depending on available food sources and
hunting pressure.

The refuge allows hunting of deer at the east entrance, on the Pocket, and on the uplands on
Cowhouse Island. In 2003, 12 deer were taken at the east entrance in two days, 11 deer were taken
during the archery only hunt on the Pocket over a 34-day hunt, and 4 deer were taken on Cowhouse
Island during a 4-day hunt. The refuge has surveyed the population at the east entrance and on the
Pocket in the past. The deer taken at the east entrance were aged and weighted. This limited data
set was determined to be of little scientific value and thus, the surveys have been stopped. Currently,
the refuge periodically checks the health of the deer population.

Florida Black Bear - The Florida black bear, the subspecies found at Okefenokee NWR, has been
proposed for listing as a federally threatened species and its current status is under court review.
Historically, this subspecies occurred throughout Florida and the coastal plains of Georgia, Alabama,
and Mississippi (Hall 1981). Urbanization and conversion of forested lands to agriculture have
reduced the bears’ range to seven disjunct populations. Research by Dobey et al., (2002) studied the
distribution and habitat use of bears in the Okefenokee-Osceola ecosystem. Dobey et al., estimated
the population in this ecosystem to be approximately 400. Bears exhibited a preference for
gum/bay/cypress habitats. Average home range sizes were 21.6 mi? and 132.4 mi? for female and
male bears, respectively.

On upland and bottomland hardwood habitats within the refuge, black gum and palmetto fruits are
considered important food sources for bears prior to the winter season. The availability of black gum
fruit plays a role in the availability of bear on the uplands during the hunting season. If there is a
good crop of black gum fruit, bears tend to stay within the wetlands of the swamp. If it is a poor year
for black gum, bears seek the mast found on the uplands surrounding the swamp, increasing their
contact with hunters. Frequency and timing of dormant season burns may be important to consider in
providing suitable forage resources for bears on the uplands. A shift to growing season burns, which
will be more effective in reducing and maintaining understory vegetation, should restore some native
grasses but may reduce the amount of saw palmetto and mast producing oak on upland sites.
Burning that is too frequent may affect the berry crop that the bears also utilize.

In cooperation with the Georgia Department of Natural Resources (DNR), the refuge has conducted
annual bait-station surveys in six (34 stations) perimeter compartments around the south and west
borders of the refuge. Georgia DNR maintains another 160 bait stations around the perimeter of the
refuge. Over the past 23 years, an average of 38 bears have been harvested in the counties
surrounding the swamp. No bear hunting has been allowed on the refuge.

Florida Panther (Endangered) - The Florida panther is one of 27 subspecies of the cougar. Itis one
of the most endangered large mammals in the world. Before European settlement, the original
distribution of the cougar throughout North America corresponded with that of the white-tailed deer
and the mule deer. This subspecies once ranged throughout the southeast. The Florida panther,
which once intermixed with the eastern cougar, is now the only cougar subspecies known to survive
east of the Mississippi River. The only documented populations now surviving are in remote areas of
south Florida, although confirmed sightings have occurred as far north as Glades and Palm Beach
Counties, Florida. The range of the Florida panther varies from 25 to 500 square miles depending on
season and circumstances. Two centuries of hunting and habitat destruction have contributed to
reduction of the subspecies to its present level. The Florida population of the subspecies is now
estimated to be 30 to 50 animals. The goal of the recovery plan is to establish three self-sustaining
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populations within the historic range of the panther, two of which will have to be reestablished
populations.

No confirmed sightings have occurred in the vicinity of Okefenokee NWR. The more intensely
managed uplands may not provide adequate habitat; however, the interior of the swamp and some of
the islands may provide enough suitable, undisturbed habitat for this species. Okefenokee NWR was
included in a panther reintroduction feasibility study conducted in the mid-1990s. The areas that
were being considered for reintroduction were evaluated based on site size, prey density, human
population density, paved highway density, land use, human attitudes toward reintroduction, human
population growth, and land ownership. Okefenokee NWR was not one of the top five rated sites for
reintroduction of the Florida panther.

Round-tailed Muskrat -The range of the round-tailed muskrat in Georgia, which is included in the
state’s list of rare species, is restricted to Okefenokee NWR and the Grand Bay - Banks Lake
ecosystem in south central Georgia. Harper (1920) was the first to record this species in Georgia.
He found neofiber to be common on most wet prairies, including Cowhouse, Floyds Island, Chesser,
Grand, and Honey Island. Harper (1927) wrote that round-tailed muskrat nests on Floyd’s Island
Prairie in June 1921 were “beyond belief, far surpassing anything seen there on previous trips”. This
observation seems to indicate that populations were probably cyclic, fluctuating in relation to
hydrologic conditions in the swamp. Observations of this species’ nests are infrequent today.

Rafinesque’s Big-eared Bat - Rafinesque’s big-eared bat is a species of concern and on the Georgia
list of rare species. Early records from Harper (1927) indicated that this species was the most
common bat species seen during the summer months at Okefenokee NWR. The primary roost sites
for this species are hollow cavities in large old-growth cypress trees. Since most of the large cypress
were removed from Okefenokee Swamp prior to the establishment of the refuge, lack of roost sites
may be a limiting factor for this species. lts current status on the refuge is unknown.

Fish

Historically, fish communities of the Okefenokee Swamp have been poorly studied resulting from
inaccessibility and difficulty in surveying swamp habitats. It was not until 1920 that the first published
records of fishes inhabiting the swamp became available (Palmer and Wright 1920). This survey was
the only major account of the fish assemblage in the swamp until Laerm and Freeman published
“Fishes of Okefenokee Swamp” in 1986. Laerm and Freeman (1986) identified 36 species of fish
representing 14 families, as well as provided life-history information and qualitative assessments of
species abundance and habitat use in the swamp. Despite the advances of these works, the
population dynamics of the fish assemblage within the swamp are poorly understood.

Recreational fishing in Okefenokee NWR has been well known locally, as well as through the
southeast, for the quality of its sport fishery. Early reports from Palmer and Wright (1920) indicated
that flier and bowfin were common in the early 1900s. Fish surveys from 1992-2001 indicate that
bowfin and flier remain the numerically dominant taxa in the eastern portion of the swamp,
representing over 88 percent of all fishes collected (Herrington et al., 2004). Results also indicate
that the dominant fish species (e.g., bowfin, flier, warmouth, and chain pickerel) were persistent and
stable over the past 10 years. When combined with the high catch-per-unit-effort and angler-
preferable sizes reported, this indicates that the swamp supports an excellent flier and bowfin fishery,
as well as a good fishery for chain pickerel and warmouth (Herrington et al., 2004).

There has been concern over the status of largemouth bass and bluegill in the swamp since the early
1940s. Stocking of largemouth bass and bluegill was used to boost the swamp’s populations after
low water in 1942, 1956, and 1965. Anecdotal information, as well as more recent survey data,
indicates that the stocked largemouth bass and bluegill fishery has declined from the 1940s and
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currently are rarely encountered. Herrington et al., (2004) have suggested the lack of traditional sport
fishes and other fishes common to the area is likely attributable to the abiotic conditions of the
swamp, specifically low pH levels. Declines in stocked bass and bluegill may also indicate declines in
other more sensitive species; however, there is no evidence for this trend, as forage fishes (including
rare species like the black-banded sunfish) have not been adequately sampled. Heavy metal
contamination may also play a role in the decline of these species, as surveys by the USFWS and
University of Georgia indicate higher than accepted levels of mercury in bowfin, flier, chain pickerel,
and warmouth. However, it is likely that the swamp never supported a strong natural population of
largemouth bass and bluegill.

Reptiles and Amphibians

Reptiles and amphibians (herps) are an important component of both the wetlands and uplands of the
Okefenokee NWR. Early investigations of amphibians in the swamp were conducted by A. H. Wright
in the early 1900s. Wright (1932) focused primarily on gathering basic information on frog species
within the swamp.

Many populations of herps are declining nationwide due to combinations of habitat loss,
environmental degradation, and exploitation. Federally listed species occurring on the refuge include
the indigo snake and the American alligator. Other species that are either in decline or have
specialized habitat requirements include the gopher tortoise, striped newt, flatwoods salamander,
gopher frog, pine snake (Pituophis melanoleucus), southern hognose (Heterodon simus),
diamondback rattlesnake (Crotalus adamanteus), and mimic glass lizard (Ophisaurua mimicus). All
except the flatwoods salamander are known to be currently present on the refuge. These upland
species are found in pine habitats with an open understory. Understory requirements for these
species are consistent with understory objectives for restoring native longleaf pine communities.
When fire is eliminated or infrequent in longleaf pine communities, habitat for these species is
reduced or degraded. The amphibians mentioned above also depend on temporary wetlands that do
not contain fish. These species require a suitable wetland surrounded by an appropriate amount of
suitable upland.

American Alligator - The American alligator, considered a sentinel of the swamp, is one of two
members of the order Crocodilia existing in North America. The other species, the American
crocodile (Crocodylus actus) is found only in south Florida. The natural range of the American
alligator is throughout all of Louisiana and Florida, and parts of Texas, Arkansas, Mississippi,
Alabama, Georgia, South Carolina and North Carolina (Chabreck1967)

Alligators are one of the prime landscape architects of the swamp. The Okefenokee Swamp is criss-
crossed with alligator trails and small alligator pools that have been excavated from the peat. This
forms a network of travel corridors used by many other species inhabiting the swamp. In addition,
their eggs provide food for raccoons and black bear.

This reptile was once present in tremendous numbers, proving at first, a nuisance to settlers, but later
provided a means of livelihood. During the mid 19" century, the demand for alligator hides for shoes,
boots, saddlebags, and other items began to grow. From this point until the mid 20" century, millions
were slaughtered for this purpose. In Florida and Louisiana, between 1880 and 1904, alligators
populations had been reduced 80 percent (Chabreck 1967). By the middle of the 20™ century, the
American alligator was practically non-existent over most of its range accept where rigid protection
was provided. Alligator populations continued to decrease even after protective legislation was
enacted by the states during the 1960s due to continued illegal hunting (Chabreck 1971).

The Endangered Species Act passed by Congress in 1970, which controlled the shipment of
alligators or hides across state lines. This coupled with closed hunting seasons by the states,
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effectively curtailed the alligator skin trade and subsequently the illegal kill of the animal (Chabreck
1971). The alligator was downlisted from endangered to threatened throughout its range in 1987.
Although the population has recovered, it is still listed due to similarity with the endangered American
crocodile. Georgia started an alligator hunting season in select locations in 2003.

Alligator populations in Okefenokee NWR remained in good condition throughout the 1960s in spite
of a great deal of illegal hunting. This may be due to vast areas of the swamp being remote and
inaccessible to hunters. Present alligator populations in the Okefenokee Swamp are estimated to be
about 10-12,000. The numbers fluctuate with duration of drought conditions as open water areas
increase or decrease. Fewer alligators are found outside the refuge boundary as development
increases in the area. Also, contaminants that have accumulated within the food chain are present in
the alligators of the Okefenokee NWR and may be affecting reproduction.

Eastern Indigo Snake (Threatened) - The eastern indigo snake is Georgia’s largest snake, attaining
a maximum length of about 8% feet. During the warmer spring and summer months, indigos are
found in mesic habitats, such as river floodplains or other wetlands, where they hunt a variety of small
prey. During late fall and winter, indigo snakes retreat to the much drier sand ridges where they seek
shelter from the cooler weather in tortoise burrows and stump holes. They are active during the
winter, their breeding season, and seek prey all through the winter. Open, park-like habitat is
preferable because the snake requires a sunny area to warm up before it can seek prey.

Factors limiting the distribution of the snake include habitat loss and degradation. Disruption of the
natural fire regime has allowed dense scrub oak thickets to invade longleaf pine communities. In
addition to needing the open understory for sunning, this community is also the preferred habitat of
the gopher tortoise, whose burrow is the snake’s primary winter shelter. Site preparation for pine
plantations eliminates gopher tortoise and any available stump holes. Conversion of suitable habitat
for other uses has severely fragmented the remaining habitat. Many are killed on the highway.
Gassing or smoking out gopher tortoise burrows to control diamondback rattlesnakes is also a major
threat to indigo snakes. Effects of pesticides which accumulate in indigo snakes (because they are
high on the food chain) may be a contributing factor to reduced numbers (USFWS 1982). In the past,
large numbers were collected for the pet trade.

A survey that began in 1978 by Joan E Diemer and Dan W. Speake of the Alabama Cooperative
Wildlife Research Unit, Auburn University, indicated a population of approximately 45 eastern indigo
snakes in the Okefenokee basin (Diemer and Speake 1983). The current status of this snake on the
uplands of the refuge is not known and needs to be evaluated. Sightings of this reptile are common
in the Camp Cornelia area. Information gathered from this effort could be used to help prioritize
areas for burning. Efforts should be made to maintain appropriate site conditions in areas with high
gopher tortoise or indigo snake use. The refuge’s management of the longleaf pine communities is
compatible with the needs of the indigo snake.

Gopher Tortoise - The gopher tortoise occurs in the southeastern Coastal Plain from South Carolina
to Louisiana. They are associated with well-drained sandy soils, which support a variety of fire-
dependent plant communities. The gopher tortoise constructs subterranean tunnels, averaging 15
feet in length, which protect the tortoise from temperature extremes, desiccation and predators
(Diemer 1986). The burrows are of particular ecological importance. Their use has been
documented by 60 vertebrates and 302 invertebrates (Jackson and Milstrey 1989).

The major reasons for the decline of the gopher tortoise are habitat destruction, habitat degradation,
and human predation. Recovery is very slow. Female gopher tortoises do not reach sexual maturity
until 10 to 20 years of age. They produce a single annual clutch of about six eggs. Eggs and
hatchlings are heavily predated (Diemer 1986).
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Gopher tortoises have been documented throughout the higher regions of upland management
compartment 3, where trail ridge passes through the compartment. Throughout most of the refuge
uplands, drainage is too poor to allow the tortoise to construct its burrows. Billys and Blackjack
Islands have some suitable habitat for gopher tortoises and may have supported the tortoise in the
past. The tortoise may have been exterminated by residents of the island during the logging era
(Speak 1988).

Flatwoods Salamander (Threatened) - The range of the flatwoods salamander is restricted to the
coastal plains of South Carolina, Georgia, Florida and Alabama. These salamanders live in mesic
flatwoods habitats within the vanishing longleaf pine/wiregrass communities. Breeding sites are
typically shallow ephemeral cypress or tupelo ponds that have diverse emergent and submergent
herbaceous vegetation with a relatively open canopy of primarily cypress (Dodd and Laclair 1995).
The herbaceous, grass, sedge dominated perimeters of ponds are important sites for salamander
egg deposition. Survival of larvae is dependent upon the rise of water levels in late winter and the
absence of fish species that would consume the larvae. Both the terrestrial and pond sites are
dependent on lightning season fires to maintain an open site and promote growth of grasses, sedges,
and forbs (Jensen 1999).

Habitat loss has been the primary cause of this salamander’s demise throughout its range.
Agricultural and silviculture have eliminated the vast majority of the once widespread longleaf pine
flatwoods community in Georgia and elsewhere. Disruption of the natural fire regime has allowed
slash pine and high, dense shrubs to invade both ponds and uplands. Pines may alter the ponds
hydrology (reduce hydroperiod) and create shading and needle fall that is unsuitable for flatwoods
salamander and some other amphibians. In addition to appropriate pond conditions, flatwoods
salamanders (and other pond breeding amphibians) require maintained uplands adjacent to the pond.

No salamanders were located on Okefenokee NWR or along Trail Ridge during a 1997 spring survey
(Johnson 1997) or during surveys in 2000/2001 by USGS researchers (Smith 2001). Some of the
interior islands contain suitable habitat and additional surveys were recommended (Jensen 1995).

Other Reptiles and Amphibians - Striped newts require sites similar to those needed by flatwoods
salamanders, but this species also occur in more xeric sites. Johnson (2000) studied the life history
characteristics of striped newts in a north Florida breeding pond and found that newts had four
distinct activity periods, defined by immigration and emigration around breeding ponds. Gopher
frogs, another species of concern, also breed in temporary ponds.

Invertebrates

Invertebrates occupy many niches in each of the wetland and upland habitats. Visitors as well as
researchers have been fascinated by the diversity of the invertebrate life. Researchers have
examined termites, spiders, moths, ants, and dragonflies. The University of Georgia’s entomology
class has regularly collected specimens from the Okefenokee NWR. In addition, an annual butterfly
count has been conducted at the end of August by butterfly enthusiasts.

Kratzer (2002) concentrated on aquatic invertebrates and found the taxa richness in the wetlands to
be 104 taxa, which is within the range of similar wetlands. Chironomids, water mites, and
ceratopogonids were the most dominant taxa making up 85 percent of the total individuals collected.
The high abundance of predacious and parasitic water mites may have impacts on other aquatic
invertebrate; however, DiSabatino et al., (2000) found water mites to be useful as indicators of water
quality. Molluscs and oligochaetes were absent from Kratzer’s (2002) samples and may not be able
to tolerate the acidity of the Okefenokee waters. Also, invertebrates in the Okefenokee NWR do not
tend to be responsive to different plant communities as in other wetlands. However, there are a few
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species that would be susceptible to changes in environmental conditions and would make good
candidates for indicators.

There is no doubt that invertebrates play a critical role in food web dynamics and trophic structure of
many species assemblages on the refuge. Because of their structural level in the food chain, they
have the potential to transfer contaminants released into the system, such as mercury, to fish, birds,
amphibians, reptiles, and mammals that fill the role of consumers. George and Batzer (2002) found
levels of mercury in excess of 20 ppm and levels averaged 1.6 ppm. These levels are extremely high
compared to other wetlands. These levels were found in amphipods that are in close association with
the sediment and mercury sequestering plants. Concentrations of mercury in odonates and crayfish
were significantly less and corresponded to levels found elsewhere. Amphipods are considered the
superior indicators of mercury in Okefenokee food webs. This food source may be contributing to the
high levels of mercury found in the fisheries. Further study is needed to evaluate the connection
between drought and extensive fires on the availability of mercury. George and Batzer concluded
that the source of mercury is probably atmospheric deposition because similar levels were found
between all sampling locations and habitats.

SOCIOECONOMIC ENVIRONMENT

The Okefenokee Swamp has shaped the culture of southeast Georgia. From Native Americans to
canal diggers in the swamp, and from timber harvesters to fire fighters, most residents of Charlton,
Ware, and Clinch Counties have ancestors who once lived, worked, or relied on the swamp for their
very existence. To them, the swamp is a part of their family heritage. In addition to its cultural link,
the refuge exerts a strong financial incentive to the local three-county area. During the 1990s refuge
visitation grew to an estimated 400,000 visits per year. The economic impact is predicted to continue
to increase along with Okefenokee NWR’s continuing rise in popularity locally, regionally, and
statewide, nationwide and worldwide.

EARLY SETTLEMENT

Indians inhabited Okefenokee Swamp as early as 2500 B.C. Peoples of the Deptford Culture, the
Swift Creek Culture, and the Weeden Island Culture occupied sites within the Okefenokee Swamp.
The last tribe to seek sanctuary in the swamp, the Seminoles, conducted raids on settlers in
surrounding areas. Troops led by General Charles R. Floyd during the Second Seminole War, 1838-
1842, ended the age of the Indians in the Okefenokee.

The Suwannee Canal Company purchased 238,120 acres of the Okefenokee Swamp from the State
of Georgia in 1891. The aim of the company was to drain the swamp for rice, sugar cane, and cotton
plantations. When this failed, the company began industrial wetland logging as a source of income.
Captain Henry Jackson and his crews spent 3 years digging the Suwannee Canal 11.5 miles into the
swamp. Economic recessions led to the company’s bankruptcy and eventual sale to Charles Hebard
in 1901. Logging operations, focusing on the cypress, began in 1909 after a railroad was constructed
on the northwest area of the swamp. More than 431 million board feet of timber were removed from
the Okefenokee Swamp by 1927, when logging operations ceased.

LAND USE

The earliest use of southeastern lands was by the Native American Indians starting some 4,000 years
ago. Trowell (1998b) commented that “The frontier culture of the Okefenokee was a piney woods
cracker culture. Men and women possessed and fostered a self-sufficient life style, a strong sense of
independence in thought and behavior and a commitment to family relationships and traditions.”
Trowell goes on to comment that “In contrast to the Plantation societies of the Georgia coast and the
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up-country, the Okefenokee frontier developed as a hunting-stockminding society. Some of the major
economic and social events of the year were the spring wiregrass burns and cattle roundups, the
winter drives to the cowhouses, and periodically, the bear hunts to protect the razor back hogs.”
Trowell continues “The frontier culture gradually gave way to the new industrial world following the
war. Steamboats made their way up to Traders Hill on the St. Marys River as early as the 1830s and
a steam sawmill was operating at Burnt Fort on the Satilla River by lumbermen from Maine by 1836.
But it was the railroad and commercial society that undermined and supplanted the independence
and self-sufficiency of frontier culture. . . . The railroad that really altered the landscape and culture of
the Okefenokee was the Waycross and Jacksonville branch of the Savannah — Florida and Western
completed in along the eastern rim of the swamp in April 1881.”

“Trees grow jobs” is a sign often seen along the roadways of southeast Georgia. Hundreds of
thousands of acres of land are dedicated to the production of commercial pine trees. Although
primarily produced for pulp and paper, some trees are also marketed as posts/poles and some for
commercial lumber construction. In contrast to the past, the 396,000-acre Okefenokee NWR and the
U.S. Forest Service (Osceola National Forest), along with State of Florida lands to the south of the
swamp, are now dedicated to wildlife and wildlife habitat protection.

Although the Okefenokee area is quite rural, population centers are developing in the area. The cities
of Waycross and Homerville to the north of the swamp and Folkston, Kingsland, and St. Marys to the
east are experiencing significant growth. To the south of the swamp, the cities of Jacksonville and
Lake City are growing rapidly. This growth directly translates to the use of land for homes, shopping
centers, roads, etc. The Okefenokee NWR is somewhat unique in that it is closely bounded on three
sides by interstate highways. With population centers located where they are and road systems
developing, the Okefenokee NWR and its adjoining state and federal lands to the south appear to be
a “framed wildlife habitat or haven preserved for future generations.”

ADJACENT LANDOWNERS

A description of the physical features of Okefenokee NWR is not complete without a description of
properties adjacent to the refuge. Resource management and protection activities on the refuge
have an impact on adjacent lands. Each land manager, including the USFWS, assumes some
liability for the impacts of management activities on adjacent properties. A spirit of cooperation
between landowners is necessary to maintain a productive relationship.

The refuge is surrounded by high value commercial forestland, most of it in slash or loblolly pine
plantations. Scattered through the commercial forests are small parcels of private lands with a
mixture of modern and "old swamper" home sites. Working relations with these public, corporate,
and private landowners have been excellent. Cooperation between fire management personnel and
the adjacent agency, industrial, and private landowners is facilitated through the Greater Okefenokee
Association of Landowners (GOAL) organization. Activities of GOAL include setting of priorities,
acquisition of local resources, technology transfer and general problem solving. The formation and
development of GOAL is discussed in Section 1. Ecosystems.

Listing of Adjacent Landowners

Following is a list of landowners sharing the Okefenokee NWR’s 162-mile boundary. Many other
landowners, particularly private property owners with dwellings, are located within a short distance of
the refuge boundary.

The Dixon Memorial Forest, managed by the Georgia Forestry Commission is located next to the
north end of the refuge. The Dixon Memorial Forest extends approximately 10.4 miles or along 6.4
percent of the refuge boundary. In the past, the forest has been managed on medium long rotation
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for pulpwood, poles, and saw timber. After an initial commercial thinning for pulpwood, the remaining
stems are tapped for naval stores. After a period of naval store operations, the stand is clear-cut for
poles or saw timber. In 2002, the USFWS entered into a memorandum of understanding with
Georgia Forestry Commission and Georgia Department of Natural Resources to manage
cooperatively suitable upland habitat sites to restore habitat for the federally endangered RCW with
the long-term goal for the restoration of the longleaf pine-wiregrass ecosystem.

Within the Dixon Memorial Forest, Land Lot 20 is leased to The Okefenokee Swamp Park
Association. Okefenokee Swamp Park is a private, non-profit organization, operating as a
concession to provide an entrance to the north end of the swamp. Several million dollars of
improvements are located on Okefenokee Swamp Park.

Adjoining the Dixon Memorial Forest and extending 32.5 miles along the northeastern and eastern
refuge boundary are lands managed by International Paper Company and owned by The
Conservation Fund. The boundary line follows the swamp line throughout the length of the property.
During 1978, a former owner, Union Camp Corporation donated most of the swampland in its
ownership to the USFWS. International Paper Company lands adjoin 20.1 percent of the refuge
boundary. This land includes the lands that E.l. duPont de Nemours & Company Inc., proposed to
mine zircon, staurolite, and titanium bearing minerals. Lands are managed on an 18- to 25-year
rotation, primarily for wood fiber products. Some larger stems are utilized by a chip and saw mill to
provide lumber and pulpwood. Slash pine and loblolly pine grows on almost all of the lands. A
memorandum of understanding for managing approximately 6,000 acres at the south end of the
property is being discussed. This land would be managed on a longer rotation to enhance foraging
areas for the RCW adjacent to nesting habitat on the refuge.

Several private tracts adjoin the refuge along the eastern boundary. Residences, farms, and
forestlands are located on these private lands. Two private tracts on the west side, one near
compartment 9 and the other near Council, are managed for commercial timber. The total boundary
length along private lands is 6.4 miles, 4.0 percent of the refuge boundary.

Toledo Manufacturing Company, Inc., lands share the refuge boundary from Camp Cornelia 17.3
miles south to the vicinity of Boone Creek, representing 10.7 percent of the refuge boundary. Toledo
Manufacturing Company, Inc., manages its timberlands on a medium-long rotation, thinning stands
heavily for pulpwood, then retaining the remaining stems until about age 40. They are then cut for
poles, chip, and saw logs and saw timber. The portion of Toledo lands on Trail Ridge directly
adjacent to the swamp was leased to DuPont and was part of the mining foot print. The lease has
expired. Several thousand acres of Toledo’s ownership lies within the swamp line, within the refuge
acquisition boundary. In addition, two Land Lots belonging to Toledo Manufacturing are inholdings,
completely surrounded by refuge property.

South of the Toledo Manufacturing lands are lands formerly belonging to Gilman Paper Company.
These lands are now owned by Wachovia, and managed by F & W Forestry Services, Inc. The
company owns land along 5.2 miles, or 3.2 percent of Okefenokee NWR’s southeastern boundary.
The Company manages slash and loblolly pine on a pulpwood rotation.

Florida Division of Forestry recently acquired a tract of land adjacent to the refuge, west of the St
Marys River. It borders the refuge for 10.5 miles (6.5 percent) and is being managed as John Bethea
State Forest.

Rayonier Incorporated presently owns tracts of land adjoining several parts of the refuge boundary.
One tract joins 2.8 miles of boundary near Ellicotts Mound. After purchasing Jefferson Smurfit
Corporation lands, Rayonier borders the refuge along the entire northwest side totaling 27.4 miles
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and the southwest boundary totaling 27.1 miles. Rayonier, Inc., has the most boundary in common
with the refuge at a total of 57.3 miles, 35.4 percent of the total boundary. Rayonier manages most
of its forest for wood fiber products, but manages some stands on a longer rotation for other
purposes.

Langdale Corporation owns two tracts of land near Sapp Prairie and Strange Island, joining the
refuge boundary for a total of 7.5 miles. These two segments represent 4.6 percent of the refuge
boundary. Langdale Corporation performs a commercial thinning after its stands reach pulpwood
size with the ultimate goal of producing poles and saw timber.

Superior Pine owns land next to the refuge near compartment 9. Superior Pine’s land lies along 8.4
miles of refuge boundary, representing 5.2 percent of the boundary. The land is managed by
Champion International.

The Pinhook Unit of the Osceola National Forest joins the refuge along 3.7 miles of boundary on the
south end of the refuge; 2.3 percent of the total.

DEMOGRAPHICS

Okefenokee NWR encompasses portions of Charlton, Ware, and Clinch Counties in Georgia and
Baker County in Florida and attracts 350,000 visitors annually. Three staffed entrances are located
near the Georgia towns of Folkston, Homeland, St. George, Waycross, Homerville, and Fargo.
These communities serve the refuge and visitors by providing supplies, lodging, restaurants, and
customer services. Their support and understanding of the refuge’s management and contribution to
the area influence the direction of growth and enhancement in southeast Georgia. For this reason, it
is important to understand the demographics of the people living within these counties.

Charlton County

Charlton County is considered the most timbered county in Georgia. In addition, the Okefenokee
Swamp covers one-third of the county’s land. The refuge’s East Entrance, also known as Suwannee
Canal Recreation Area, and the administrative headquarters are located in this county, 11 miles
southwest of the town of Folkston, Georgia. This entrance has the highest visitation. Other towns
near the refuge within Charlton County include Race Pond, Homeland, Moniac, and St. George.

As of the 2000 Census, there were 10,282 people and 3,327 households residing in Charlton County
(http://www.census2000.com). Sixty-nine percent of the residents were white, twenty-nine percent
were black, and the remaining two percent were other races. The median income for a household
was $27,869. Twenty-one percent of the population were living below the poverty level. Tables 6
and 7 compare the income and education levels of the four counties the Okefenokee NWR lies within.

Ware County

Okefenokee Swamp Park located near Waycross, Georgia, in Ware County, is the north entrance into
the Okefenokee Swamp. Ware County is the largest county, in area, in Georgia. Waycross is the
hub for the small towns that surround it.

As of the 2000 Census, there were 35,483 people and 13,478 households residing in the county.

The racial makeup of the county was 70 percent white, 28 percent black, and 2 percent other races.
The median income for a household in the county was $28,360. Twenty-one percent of the population
were living below the poverty level.
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Clinch County

Stephen C. Foster State Park provides the facilities at the west entrance to the refuge. This entrance
is in Charlton County; however, Fargo, Georgia in Clinch County is the nearest town. Other towns in
Clinch County that are near the refuge are Homerville, DuPont, Argyle, Edith, and Council.

The total estimated population for Clinch County reported in the 2000 Census was 6,878 and 2,518
households. The racial makeup of the county was 69 percent white, 30 percent black, and 1 percent
other races. The median income for a household in the county was $26,755. Twenty-three percent
of the population were living at the poverty level.

Baker County

A portion of the Okefenokee NWR is located in Baker County, Florida. Baker County is one of
Florida’s First Coast counties located only a short distance from Jacksonville on the Atlantic Ocean.
Baker County is growing rapidly due to its prime location and the availability of five interchanges on
Interstate 10, which crosses the county from east to west. Towns or cities within Baker County are
MacClenny and Glen St. Marys.

As of the 2000 Census, there were 22,259 people and 7,075 households residing in the county. The
racial makeup of the county was 84 percent white, 14 percent black, and 2 percent other races. The
median income for a household in the county was $40,035. Fifteen percent of the population were
living at the poverty level.

Table 6. Household income of the four counties the Okefenokee National Wildlife Refuge lies
within. Numbers are based on the 2000 Census

Subject Charlton Ware Clinch Baker

2000 Population 10,282 35,483 6,878 22,259
Households 3,327 13,478 2,518 7,075
Household Income in 1999

Less than $10,000 570 2,208 559 768
$10,000 to $14,999 290 1,347 267 445
$15,000 to $24,999 623 2,494 360 958
$25,000 to $34,999 497 1,979 405 969
$35,000 to $49,999 521 2,186 426 1,375
$50,000 to $74,999 539 2,010 331 1,668
$75,000 to $99,999 147 741 67 516
$100,000 to $149,999 102 339 69 255
$150,000 to $199,999 21 71 22 58
$200,000 or more 17 103 12 63
Median household income 27,869 28,360 26,755 40,035
(dollars)
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Table 7. Educational attainment of the population 25 years and over within the four counties
the Okefenokee National Wildlife Refuge lies within. Numbers are based on the
2000 Census

Subject Charlton Ware Clinch Baker

Population 25 years and over 6,404 23,380 4,380 13,953
Less than 9" grade 696 2,394 845 1,164
9™ to 12" grade, no diploma 1,540 4,545 957 2,758
ngh School graduate (include 2,695 9.060 1,421 5780
eguivalency)

Some college, no degree 905 3,860 589 2,144
Associate degree 161 862 111 964
Bachelor's degree 215 1,582 265 744
Graduate or professional degree 192 1,077 192 399
Percent not completed high school 34.92 29.68 41.14 39.1
Percent bachelor’'s degree or higher 6.36 11.37 10.43 8.2

FINANCIAL BENEFITS

The Georgia Department of Industry, Trade and Tourism reported an annual tourism expenditure
during Calendar Year 2000 at over $16 billion, and support for more than 200,000 jobs per fiscal
quarter. Eco-tourism is defined as responsible travel that results in sustainable economic
development while conserving the environment. Spending by tourists directly benefits towns and
communities where goods and services are purchased. Wildlife-oriented recreation found at a refuge
like Okefenokee can have a significant and lasting economic impact on local economies, especially in
small towns and rural areas that form “Gateway Communities” adjacent to national wildlife refuges
nationwide.

Okefenokee NWR contributes heavily to the economies of the surrounding three Georgia counties
and one Florida county. Tourism expenditures for the year 2000 totaled $77.2 million. Ware County
(north entrance) received the greatest benefit at $57.5 million followed by Charlton County (east
entrance) at $13.5 million and Clinch County (west entrance) at $6.2 million.

In the three Georgia county areas, a total of 66 businesses and 1,083 jobs were supported by tourism
in 2000. The East entrance concessionaire, Okefenokee Adventures, employs as many as 12 people
seasonally and generates sales tax on goods and services utilized by as many as 200,000 visitors
per year. The West entrance, Stephen C. Foster State Park, employs as many as 14 employees and
generates sales tax on goods and services utilized by as many as 120,000 visitors per year. Both the
East and West entrances are located in Charlton County. West entrance sales tax funds are credited
to Charlton County but there is a residual economic effect within the towns of Fargo and Homerville,
Georgia due to their close proximity to the entrance. The North entrance (Okefenokee Swamp Park)
employs between 20-40 people on a seasonal basis and generates sales tax on goods and services
utilized by as many as 80,000 visitors per year.

The refuge has a current staff of 31 permanent employees and numerous volunteers who live within
the surrounding communities and support the local businesses.
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All counties that the refuge has land within benefit from federal payment in lieu of taxes, called
Revenue Sharing. This annual payment is comparable to taxes paid by other landowners. Table 8

shows the amounts paid to each county over the past four years.

Table 8. Revenue sharing amounts paid to each county in lieu of taxes

Counties 2003 2002 2001 2000
Baker $1,531 $1,639 $1,606 $1,831
Charlton $79,954 $85,587 $83,852 $95,587
Clinch $27,280 $29,202 $28,610 $32,614
Ware $103,463 $110,753 $108,508 $123,694
PUBLIC SERVICES

Although the Okefenokee NWR is primarily managed for wildlife, public use is an important aspect of
the refuge. The East entrance has a visitor center, hiking trails, wildlife drive, boardwalk, observation
tower, and a restored homestead in addition to concession services. The North entrance via
Okefenokee Swamp Park is a private, non-profit attraction operating under a lease agreement with
the Georgia Department of Natural Resources. Interpretive displays, a boardwalk, boat tours, animal
habitats, and lectures are available to visitors. The West entrance via the 82-acre Stephen C. Foster
State Park operates under a lease agreement with the USFWS. lts facilities include a museum,
guided boat tours, boat, motor and canoe rentals, a campground, and furnished cabins. The two
secondary entrances, Kingfisher Landing and the Suwannee River Sill, have public boat ramps and
parking lots available to the public.

Okefenokee NWR provides opportunities related to the six priority uses: hunting, fishing, wildlife
observation, wildlife photography, and environmental education and interpretation. The majority of
visitors come to the refuge to view and photograph wildlife and birds (86 percent). Hunting
opportunities are offered for white-tailed deer, feral hogs, turkey, and small game. The four areas of
the refuge opened for hunting during specified seasons are the Suwannee Canal Recreation Area,
Chesser Island, Cowhouse Island, and The Pocket. Sport fishing is a year-round activity primarily
done from boats. Interpretation of the resources is accomplished through the visitor centers, special
presentations, guided tours, brochures, and informational signs. The refuge also provides an outdoor
classroom for environmental education ranging from pre-school to college level courses.

In addition, the refuge gives the visitor the opportunity to experience the solitude of wilderness while
expanding the opportunities for wildlife observation, fishing, and photography by permitting overnight
camping within the wilderness. Seven overnight campsites are scattered over the refuge’s 120 miles
of boat trail. Wilderness canoe groups consisting of one to twenty people make advanced
reservations and secure permits, which allow them to spend from two to five days in the swamp (one
to four nights). Travel on these trips is entirely non-motorized and averages between eight and
twelve miles of paddling per day. Four overnight campsites consist of wooden platforms about
20'x28’ in size with a partial roof and composting toilet. The other three sites are located on dry
ground. Only one party per site reduces contact with other parties and promotes the feeling of
solitude.

VISITOR CHARACTERISTICS

Of the 350,000 annual visitors to the refuge, roughly 35 percent originate from within Georgia, while
up to 25 percent originate in Florida. Visitation records kept at the refuge for over twenty years
indicate a repeating pattern of visitation from all 50 states and several foreign countries each year.
Urban population centers surrounding the refuge include: Jacksonville, Gainesville, and Tallahassee,

66 Okefenokee National Wildlife Refuge



Florida, as well as Brunswick, Savannah, Macon, Columbus, and Albany, Georgia, all of which are
within 150 miles of the refuge.

The influence of 1-95 and I-75, which link Georgia and Florida (and run parallel east and west of the
Okefenokee NWR), contributes to refuge visitation. Visitors traveling north and south on these
Interstates often include side-trips to the refuge as a part of their Georgia-Florida vacation.

Longwoods International (2001) surveyed travel and tourism in Georgia during the Calendar 2000
Travel Year and found that the Okefenokee Swamp was the 12" most popular attraction to visit.
Okefenokee NWR is the most visited refuge in Georgia and the 16™ most visited refuge in the
National Wildlife Refuge System.

In 2000, a visitor survey was conducted by the Georgia Institute of Technology at the refuge’s three
main entrances and other neighboring recreational attractions, such as Obediah’s Okefinok. A total
of 300 interviews were completed. In-depth telephone interviews were conducted with these visitors
to develop a more comprehensive profile. The survey found that 49 percent of the visitors originated
their trip in Georgia of which 17 percent came from Atlanta. Twenty one percent originated their trip
in Florida of which five percent came from Jacksonville. Only 4 percent originated their trip in North
Carolina, 3 percent in Alabama and 23 percent came from other States. Georgia was the destination
of 85 percent of the people surveyed while 11 percent had Florida as their final destination. Table 9
describes the refuge’s visitors.

The Georgia Institute of Technology survey showed that visitors came to the refuge for its nature,
wilderness and animals, water birds, and the whole experience of the swamp. Other reasons
included boating, relaxation, and visiting the state park or wilderness area. Ninety four percent had a
good experience and eighty percent were likely to make a repeat visit.

Table 9. Visitor characteristics as described by Center for Economic Development Services

(2001)

Average party size 4.67
Most common party size 2 (36%)
Visitors without children 55%
Visitors with 1 or 2 children 31%
Median pleasure trips/year 5
Average visitor’'s age 50
Most common age bracket 35 to 54
Married 86%
Most common occupations

-Professionals 26%
-Retired 24%
-Executives 9%
Education

-Less than college 25%
-College grad 23%
-Post graduate study 27%
Average Income $62,500
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In 1999 and 2000, the Virginia Institute of Technology also conducted a study on Okefenokee NWR’s
wilderness visitor characteristics, perceptions and management preferences (Roggenbuck and Yoder
2001). During on-site contacts, 770 individuals agreed to participate in the study. These individuals
were sent a mail-back questionnaire, and 542 returned the completed survey. Of these, 16 percent
were overnight visitors, and 84 percent were day users.

The Virginia Institute of Technology (Roggenbuck and Yoder 2001) study showed that the range of
distance traveled by respondents from home to Okefenokee NWR ranged broadly, but the mean
distance was 693 miles. Persons on the guided trips came from even a farther distance with a mean
distance of 798 miles. The average size of all groups coming to Okefenokee Wilderness was 6.7
persons. The most common type of group that visited the Okefenokee Wilderness was the family (39
percent) and about 23 percent of all groups were friends only. Visits were typically quite short. For
the day visitors, the average length of stay was 3.1 hours with guided visitors staying only 1.5 hours.
For overnight visitors, the average number of nights spent in the swamp/wilderness was 1.5.

It is interesting to note that in this survey of wilderness users, only 33 percent knew they had entered
a federally declared wilderness area and 79 percent knew they had entered a national wildlife refuge.
A high percentage believed the land was managed by the National Park Service. About 38 percent of
all Okefenokee wilderness visitors admitted that they had no idea or knew only a little about the
purpose and characteristics of federally declared wilderness.

CULTURAL ENVIRONMENT
PREHISTORIC INFLUENCES

According to archaeological evidence, the swamp was uninhabited until about 2500 BC. Perior to this
time, the basin was probably too dry (Trowell 1989). Evidence indicates that small bands of Native
American cultures occupied campsites throughout the swamp from this time through the 18th century.
Several cultures existed during this period, identified by the types of pottery shards they left behind.
These cultures are listed below and summarized in Appendix VII. Detailed descriptions of Native
American cultures living around the Okefenokee are described in Chris Trowell’s Publication “Indians
of the Okefenokee” (1998).

2000 BC to 1000 BC: Fiber Tempered Pottery Period.

1000 BC to 500 AD: Deptford and Swift Creek Culture.

500 AD to 1000 AD: Weeden Island Culture.

1000 AD to 1200 AD: Cord Marked Cultures.

1200 AD to 1700 AD: Spanish Period. Miscellaneous Native American Cultures remain including
Lamar Culture, Timucuan and Apalachee speaking natives. Native populations declined sharply
due to diseases introduced by the Spanish, and slaughter by military and Creek warriors. By the
time the swamp was occupied by the Seminoles, the early natives had disappeared (Hopkins
1947).

e 1750 to 1840: Seminoles. Remnants of other native tribes including Creeks, Yuchees, Hitchitis,
and others who took refuge in the swamp following skirmishes with European settlers and military
(Trowell 1998).

Continued skirmishes between the Seminole Indians and the settlers led to the establishment of
several forts around the perimeter of the swamp to protect the settlers. Two forts were built within the
swamp, one on The Pocket, another on Billys Island. Campaigns by federal and state militia were
conducted to eradicate or move the Seminoles from the area. Several forts remained manned and
U.S. Army troops continued to patrol the rim of the swamp until 1842. By 1850, "the age of the
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Indian” in the Swamp had passed. Only Indian stories, mounds, scattered ceramic and stone
artifacts, and several names on the map remained" (Trowell 1998).

Native American occupation had some effect on Okefenokee habitats. Fire was used as a hunting
tool. Huckleberry, blueberry, and chinkapin productivity was enhanced by regular burning of islands.
Villages, garden sites and other activity areas may have created permanent relic openings. Some of
the lakes or openings in the swamp may be related to accidentally or intentionally set fires by Native
Americans (Trowell 1989).

Since cultural sites are often difficult to identify without careful examination, construction of new
roads, firebreaks, or other disturbances is only done with consultation from the regional
archaeologist. General locations of known cultural resources are listed in Appendix VIII. Detailed
descriptions and locations of cultural sites are restricted information and are on file at the refuge.

HISTORICAL INFLUENCES

The Okefenokee area was mapped in the early 1800s as part of Wayne County for disposal in land
lotteries. Settlement of the area occurred very slowly because of the apparent worthlessness of the
land, difficulty of transportation, periodic outbreaks of Indian or outlaw attacks, and the difficulty of
protecting the settlements. Most of the original settlers had large families skilled in swamp living.
They were highly mobile and usually squatted for a few years on government or unclaimed land and
then moved on to a more attractive homestead site (Allen 1854; Trowell 1984).

During the mid-19th century, pioneer families moved in as Native Americans began to disappear,
generally settling on isolated farmsteads. The majority of the settlers lived in the tradition of the
Native Americans, using fire for hunting and habitat management. "Their frequent burning of the
wire-grass pine woods was probably their greatest legacy. Fire-adapted species of plants, and the
creatures that lived in these open woods, became even more dominant. Not only did they burn the
upland woods that encircle the swamp, but they burned the islands. This increased visibility for
hunting, invigorated the growth of grass for deer, and improved the huckleberry yield. Hunters often
set fires on the islands when they left after a hunting trip. Some of the lakes are probably the result of
accidentally or intentionally set fires on tree-houses, especially the prairie lakes near the eastern rim
(Trowell 1989).

The communities of Traders Hill and Folkston were established. In 1857, railroads began to
penetrate the swamp area, and a new settlement, Waycross, was located at an important trail
crossing. By the turn of the century, railways circled the swamp, helping to build other cities and
villages including Folkston, Fargo, Homerville, and others (Hurst 1974).

Up to this point, Native Americans and European settlers were essentially part of the environment,
changing only slightly the events that took place naturally. Lightning fire frequency of one to three
years in the Southeast supports a truly fire- dependent ecosystem as opposed to the ecosystems in
the west, lake states, and northeastern states where natural fire frequency was 25 to 150 years. The
primary effect of fires set by Native Americans and early settlers was to extend the fire season into
the dormant season.

Livestock grazing also occurred. Some disagreements exist among researchers and historians about
the effects of cattle grazing on longleaf communities. The consensus seems to be that improperly
managed cattle grazing destroyed longleaf regeneration and the understory communities. According
to Wahlenberg (1946), in a traditional native grass understory, cattle and horse grazing has a
significant effect only during the seedlings first year. Cattle normally avoid seedlings in the grass
stage (Wahlenberg 1946). Much greater damage occurred when non-native pasture grasses were
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introduced into the forests. Apparently, bermuda and carpet grass were planted in the forest stands
for pasture (Pendleton 1900). These non-native grasses could feed many times more cattle than
wiregrass and are cropped very closely to the ground. The result is trampling and destruction of
longleaf seedlings (Wahlenberg 1946).

Annual or biennial burning along with grazing has been credited with deterioration of the wiregrass
range (Pendleton 1900), although burning should have been beneficial to the wiregrass understory.
During the cattle grazing era, an aggressive burning program was developed. The most effective
time for burning wiregrass for pasture was January 1 to February 10 and it should be burned annually
(Blocker 1875). The dry stems would be burned and a flush growth of new grass would provide cattle
forage. This is not the best season for control of woody vegetation, but the annual burning and
constant grazing probably accomplished this objective. Also, dormant season fire would not stimulate
the wiregrass to seed. The combination of constant dormant season burning with no interval
between burns, along with constant trampling of the grass clumps, probably caused the rangeland to
deteriorate. Compaction of the soil by grazing animals may have contributed to the deterioration of
the range.

Damage by razorback, piney woods hogs (mongrel hogs escaped from settlers farms and bred in the
wild) is far greater than grazing by cattle or other livestock. Hogs relish the taproot, larger lateral
roots, the succulent inner bark and even eat fallen longleaf pine seeds. Hogs can completely
eliminate a longleaf pine regeneration area in three to five years (Wahlenberg 1946).

During the late 1800s, industrial operations began to take place that forever changed the face of the
Okefenokee.

Resource Exploitation — Pre-Refuge Era

Exploitation of the Okefenokee and its resources began with the turpentine industry. The naval store
industry began in America during colonial times, although it was not an important part of the economy
until the 19th century when the industry was centered in North Carolina. As demand for turpentine
and resin products increased and resources in North Carolina could no longer satisfy demand, the
industry began to move south. From 1880 until the present, the States of Georgia or Florida led the
nation in the production of crude gum naval stores. As other sources of turpentine and alternative
products were developed (1930 to 1950), the crude gum naval stores industry began to decline. By
1960, the number of crude gum producers and the volume of crude gum produced dropped to only 14
percent of the 1950 figures (Thomas 1975). There are now only a few scattered operations
throughout the southeast to fill a small demand for naval stores and to provide historic interpretation
for a vanishing era. The naval store industry, however, had a long lasting effect on the longleaf pine
community that will take more than a century to mitigate.

By the time Okefenokee NWR was established in 1936, the naval stores industry had made its mark.
During a visit to Okefenokee NWR in the early 1940s, Ira N. Gabrielson expressed his
disappointment that the uplands around the swamp and virtually every island within the swamp had
been “worked again and again until the trees are dying prematurely” (Gabrielson 1943).
Management notes from the refuge’s Narrative Reports mention removal of substantial volumes of
turpentine faced trees throughout the refuge in 1944, 1946, 1947, 1949, 1952, 1954, 1955 and 1956
(USFWS 1939-1960). Many more cat-faced trees were probably removed during salvage operations
following the 1954-55 fires. In most cases, it was probably not the naval store operations that caused
premature mortality but the fires that periodically burned the longleaf pine uplands. The tar covered
turpentine faces catch fire easily when subjected to fire that ordinarily would not harm the tree. Once
the face catches fire, it will burn until it kills the tree or burns it down. These salvage operations
removed a substantial part of the longleaf pine stems on the refuge. Most of the remaining old
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growth longleaf pine trees have turpentine faces. Faced trees are no longer salvaged, but they are
subject to mortality during prescribed or wildland fires.

Okefenokee Swamp has long been considered for various other schemes of exploitation including a
barge or ship canal. According to Hopkins (1947), President Washington is believed to have had
some investigations made during his first administration. Subsequent investigations for the same
purpose were made in 1829, 1832, 1877 and 1920. In 1856, the State of Georgia (owners of the
swamp at the time) commissioned Colonel R. L. Hunter to survey the swamp with intentions of
draining it and utilizing it for agricultural purposes. Nothing was actually done until 1887 when the
Georgia Legislature authorized the Governor to grant 235,000 acres of the Okefenokee Swamp to the
Suwannee Canal Company for the expressed purpose of draining the swamp (Hopkins 1947).

In 1891, a canal was begun between the swamp and the St. Marys River. Sixteen miles were
excavated into the swamp and through the upland before the project finally failed due to economic
and engineering difficulties. The company did remove some pine timber from Camp Cornelia and
about 11,000,000 board feet of cypress from the swamp. The lumber, sawed at the sawmill at Camp
Cornelia, was shipped to Bull Head Bluff by trains over the company's railroad, the Brunswick and
Pensacola Railroad. At Bull Head Bluff, the lumber was loaded aboard ships (Hopkins 1947; Trowell
1984).

In 1901, the Suwanee Canal Company holdings of 257,889 acres were purchased by Charles
Hebard. His sons who inherited the property later formed the Hebard Lumber Company. The
property was then leased to the Hebard Cypress Company in 1909 (Trowell personal
communication).

Between 1909 and 1927, the Hebard Cypress Company and the Twin Tree Lumber Company
(harvesting mainly the pines on the islands) utilizing logging railroads, cut and removed most of the
cypress and pine trees from the Okefenokee. The Hebard Cypress Company built a huge sawmill
west of Waycross at Hebardville and manufactured lumber for 17 years. Logging camps housing
hundreds of workers were built on Billys Island and The Pocket near the present site of Stephen
Foster State Park. The Swamp resounded and trembled with logging activity. By 1927, the Hebards
and Twin Tree had cut the most profitable stands of timber and they ceased operations (Trowell
1989). The company removed 423,600,000 board feet of lumber between 1909 and 1927 (Hopkins
1947).

Probably as much as 400,000,000 additional board feet of lumber were harvested by other
companies as logs and cross ties between 1926 and 1942. Other small companies constructed 250
miles of temporary railroads into the swamp during this period. In addition, Phillips Lumber Company
also harvested logs from the Coffee Bay area by tug boat during the 1930s (Trowell 1983).

Indiscriminate harvesting of the valuable lumber species accelerated the conversion of longleaf pine
stands on the uplands and cypress stands within the swamp to other species.

Longleaf pine is a long-lived species (up to 350 years) but does not reproduce very proficiently. The
absence of fire allowed invading seedlings to out compete longleaf pine seedlings. Even where a
longleaf seed source still existed, lack of periodic fire has allowed a dense understory to develop,
permitting very little natural regeneration.

The overall result of resource exploitation throughout the southeast is virtual destruction of a major
habitat group, the longleaf pine communities, and a decline in the populations of those wildlife
species that are specifically dependent upon these communities. Throughout the longleaf pine
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range, traditional longleaf pine community wildlife populations have been replaced by species more
adapted to hardwoods, dense, younger timber stands and higher understories.

Within the swamp, the effect of clear cutting was no less devastating to the centuries old stands of
cypress that once existed in the Okefenokee. When young cypress up to 200 years old is blown
down or cut, sprouts rapidly develop from the stumps. Older cypress sprouts less readily after
cutting. Most of the cypress cut in the Okefenokee was between 400 and 900 years old. Therefore,
the sprout growth was probably minimal. In addition, when cypress is girdled prior to cutting, as was
the practice in the Okefenokee, regeneration through sprouting generally does not occur.
Reestablishment of cypress, therefore, would have to occur primarily through natural seeding.
Records indicate that all cypress greater than 12 inches were removed, leaving very few seed trees
suitable for regeneration. The very restrictive set of conditions under which cypress seed will
disperse, germinate, and survive, severely restrains the reestablishment of cypress through natural
seeding. As a result, most areas where cypress were harvested in the Okefenokee are not likely to
return to their pre-logging condition (Hamilton 1982). Clear cutting of the old growth cypress was
followed by the 1932 wildfire. The fire burned in extensive concentrations of slash, probably burning
areas it might otherwise have passed. Natural cypress regeneration, if it existed, was probably
destroyed. The result was conversion of cypress stands to other wetland hardwood species.

As people moved into the area, aggressive fire suppression also grew in popularity removing the
benefit of the occasional fire that would start in individual stands. However, the greatest effect on the
fire regime was the fragmentation of the landscape. Wildfires, when they occurred, were suppressed;
but, it was other attempts to harness the resources of the southeastern coastal plain that altered the
natural fire regime. As settlement continued, roads, fields, pastures, and homesites were cleared,
fragmenting the landscape. These man-made barriers stopped or altered the fires that once spread
for miles through the countryside. Slash, loblolly and pond pines, once confined to wet areas around
drains and ponds due to frequent fires on the uplands, were now able to encroach into the open
longleaf pine communities. Hardwood understory species that could not survive the periodic growing
season fires now replaced the open understory. Fires no longer approached the swamp on a several
mile front, slamming into the swamp's edge, burning out areas of scrub/shrub and scrub forest within
the swamp or burning depressions into the peat layer during drier periods. Without fire, open marsh
areas and ponds within the swamp are no longer created or maintained.

On a smaller scale, the peat/sphagnum moss harvesting that occurred between the 1930s and the
1950s had a more localized impact. Peat was mined for only one year by John King during
development of approximately 3miles of canals. Alton Carter harvested sphagnum moss for about 20
years (Carter personal communication). The operation resulted in the existence of Kings Canal, a
popular entrance to the Okefenokee Swamp for local residents for many years, and one of the
entrances to the wilderness canoe system. The hydrology of the area was altered through the
creation of a 3-mile canal. This canal begins at the swamp’s edge, enters Carters Prairie, and
extends a short distance north and south. Mining of the peat may have also released into the water
some contaminants deposited into the peat over periods of time (Winger 1997).

MODERN INFLUENCES

Efforts to establish a biological preserve or wildlife refuge in the Okefenokee Swamp can be traced to
the first decade of the twentieth century. Between 1909 and 1917, Roland M. Harper and later A. H.
Wright, J. G. Needham, and Francis Harper suggested that the swamp be preserved (Trowell 1998a).
In 1918, the “Okefinokee Society" was organized, led by Dr. J. F. Wilson of Waycross and members
of the scientific community, to give authentic publicity regarding the Okefenokee Swamp and to
secure its preservation (J. G. Needham Collection). During the 1920s, a Cornell group and Francis
Harper of the U.S. Biological Survey continued to promote the swamp as a preserve. The U.S.
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Biological Survey continued to study the potential of the swamp, especially following the cessation of
logging activity by the Hebard Cypress Company in 1927. The U.S. Senate Special Committee on
Conservation and Wildlife Resources investigated the feasibility of the Okefenokee as a preserve in
1931. Articles by Francis Harper, in such magazines as National Geographic and National History
during the early 1930s, sustained interest in the project.

The Georgia Society of Naturalists, organized in 1929, promoted the preservation of the Okefenokee
and became the primary force lobbying the state and federal government to purchase the Hebard
property as a game preserve (Trowell 1994).

A survey by the Works Progress Authority to locate a route for a road across the swamp in 1935
finally prompted action (Trowell 1998a). During 1936, the Government offered the Hebard Cypress
Company $1.50 per acre for the land and took possession of the land on November 30, 1936.
Okefenokee NWR was established by executive order in 1937 to preserve habitat for all native
species of wildlife, birds, mammals, and reptiles. At that time, a Government survey showed 292,979
acres as the refuge area (Hopkins 1947). Several purchases and donations over the past 59 years
have brought the refuge size up to its present 395,515 acres.

Refuge Management History

The Okefenokee NWR was established by Executive Order 7593, dated March 1937 to be "reserved
and set apart for the use of the Department of Agriculture, subject to valid existing rights, as a refuge
and breeding ground for migratory birds and other wildlife". Management philosophy was then, and
continues to be, a major issue. Acquisition of the swamp was advocated by many for several
different reasons. Some wanted to set the Okefenokee aside as a National Park; others as a
wilderness area; others as a waterfowl refuge; and others wanted to exploit its scenic wonders.

A series of reports were prepared for the U.S. Biological Survey prior to acquisition. In 1936, a
Preliminary Report on Okefenokee Swamp was prepared for the U.S. Biological Survey by William D.
Marshall. The report described the Okefenokee Swamp, the habitats, wildlife, and recommendations
for management of the swamp as a national wildlife refuge. The report described the Okefenokee
Swamp as about 418,000 acres, 20 percent of which is waterfow! habitat, and recognized its values
as a wilderness area and waterfowl refuge. Little consideration was given to the uplands in this
report. Recommendations by the U.S. Biological Survey for an initial 3-year management program
for the Okefenokee NWR were as follows (Marshall 1936):

e Program of blocking out the refuge on the east side. This involves purchase of about 80,000
acres.

Very energetic enforcement against unauthorized trespassers.

Development of a permit system for authorized entry.

Building of two cabins and telephone lines to each.

Building a skeleton firefighting organization on the west side.

Ecological study of the prairies and of Eriocaulon compressum (hatpin) and Xyris smalliniana
(yellow-eyed-grass).

o Engineering study of the possibilities of a dam at Mixons Ferry.

The possibility of constructing a dam in the vicinity of Mixons Ferry received serious consideration in
Marshall's report. It was noted that most of the 13-foot drop in the swamp surface elevation between
east and west occurs between Billys Lake and Mixons Ferry. In this case, a low dam would have little
effect beyond the western edge of the swamp. It was noted that careful engineering would be
necessary to influence water levels in the eastern prairies.
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During this same period, James Silver of the U.S. Biological Survey, while recommending acquisition
of the swamp noted that: “The key to its value, as a waterfowl refuge, in my estimation, lies in the
construction of a dam across the Suwannee River to enable the control of the water level. At present
the water is very low and many thousands of acres normally under water are now dry. At least 50
percent of the 300,000 acres of Hibbard [Hebard] holdings are open prairie practically all of which at
high water are under water, and by raising the water 2 feet an open water area of over 150,000 acres
would result” (Trowell 1994). Later, in a letter to the Director of the USFWS in 1956, he opposed the
dam (Silver 1956).

In 1941, refuge biologist Harden A. Carter completed a study to "investigate and study the need of
and opportunities for wildlife development and management." The report was based on six months of
intensive field work and previous studies. The report concluded that "life in the swamp" is only
secondarily dependent upon biological factors. The primary single physical factor in the environment
that controls life in the swamp is the fluctuation of water-level. Stabilization was thought to preserve
conditions in the Okefenokee Swamp much longer than continued fluctuation of water levels (Carter
1941).

The basis of much of the management philosophy was to develop or improve Okefenokee NWR's
value as a waterfowl refuge. According to Ca