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1. Introduction 
Both timber and minerals on the Eastern Band of Cherokee Indians’ Trust Land have been reserved for 
the Tribe, however, EBCI lands covered by this forest management plan have been conveyed, in trust, to 
the United States. Therefore, as trust managers of federally-owned land, the Eastern Band of Cherokees 
Tribe and the Bureau of Indian Affairs have agreed to cooperate with one another in mutual compliance 
with all appropriate federal laws related to resource management. Relevant federal statutes include the 
National Environmental Policy Act (NEPA), the National Historic Preservation Act, the Endangered 
Species Act, the National Indian Forest Resources Management Act, the Archeological Resources 
Protection Act, the Native American Graves Protection and Repatriation Act, and the Tribal Forest 
Protection Act.  

In accordance with federal BIA regulations (25 CFR 163), a forest management plan (FMP) shall be 
prepared for reservations, or other trust properties, having forest resources. The Cherokee Indian Trust 
Land qualifies as Category 1, or major-forested, trust lands, comprised of more than 10,000 acres of 
commercial timberland. BIA policy is to consult with and actively seek the involvement of authorized 
Tribal representatives in all aspects of forest management planning.  

This Forest Management Plan supersedes and builds upon the previous FMP (2001-2009), which was, in 
turn, enacted as a replacement for an earlier Interim FMP as adopted by Tribal Resolution No. 699 
(1989). It incorporates many of the ideas, concepts and wording of these earlier forest management 
planning documents where appropriate. This FMP is a subset of directives of the Integrated Resource 
Management Plan (IRMP), approved by Tribal leadership in 2014.  The FMP expands upon directives 
and objectives of forest management set forth in the IRMP. 
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2. Executive Summary 
The Eastern Band of Cherokee Indian Trust Land totals 56,893 acres primarily in Jackson and Swain 
Counties, but also in Cherokee, Graham, and Haywood Counties in the southern Appalachians in 
western North Carolina.  Forests cover 86% of Trust Land, and 90% of forestland is in possessory 
holdings of individual tribal members and their families, which are not controlled by the Tribe.  Most of 
the remaining forestland is a Forest Reserve managed under tribal trust ownership. The Tribe also owns 
non-federal properties outside the Trust Land which do not fall under this plan.  All land acreages 
mentioned are currently estimations due to limited data quality and availability. The allocation of exact 
acreages is an on-going process. 

The land use history has caused many current forest management issues. As was common throughout 
the wider region, much of the timber resources were exploited throughout the 20th century as 
development spread. Subsequent erosion and other environmental damage decreased the productivity of 
the forests. The chestnut blight decimated 20,000 acres of chestnut forests which were often 
preemptively or salvage logged in the 1940’s and 1950’s.  Forested area has also steadily declined due to 
development since the 1960’s.  In the 1970’s and 1980’s the BIA and the EBCI began to promote better 
forest management.  Finally, in 2001, the first BIA Forest Management Plan was developed and put into 
place. 

Many small possessory holdings and their accompanying rights have essentially fragmented the forest 
and its management. Large scale forest management is constrained by the intricate mosaic of small 
forest holdings. This presents a unique scenario and challenge among tribal lands held in trust by the 
United States Government under management by the BIA.  

The EBCI forest is presently less diverse in composition and structure than its historical condition, 
which reflects its management history.  Widespread clearcutting occurred around 1900. In more recent 
decades much of these forests were high graded – had only the biggest and best trees removed – leaving 
smaller, poorly formed trees of less valuable species.  The deficiency of very old and very large trees has 
led to a scarcity of natural large gaps caused by fallen trees, thereby favoring the succession of less 
desirable shade-tolerant species. The uniform tree canopy maintained by clear-cutting and high-grading 
has led to high rates of both tree crown suppression and tree form defect as the leading forest health 
problems on Cherokee Tribal Lands.  The introduction of non-native pests – particularly the chestnut 
blight, the balsam woolly adelgid, and the hemlock woolly adelgid –  and reduced fire frequency on 
some of the drier sites have further reduced forest health and diversity. 

The lack of timber stand improvement cuts in oak-dominated forests has already begun to lead to a shift 
in overstory species dominance from shade-intolerant oak species to less desirable (and less valuable), 
more shade-tolerant trees. Wildfire suppression and the lack of prescribed fires have also furthered the 
decline of oaks and other fire-tolerant species.  The production of high quality hard mast (e.g. acorns, 
hickory nuts), a food source necessary to the survival of many wildlife species, will continue to fall well 
below historical levels. Future forest management must address problems from past management and 
proactively address coming environmental threats like non-native, invasive species and climate change. 
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The forest management goals for EBCI are to restore resilient, diverse forests to produce a wide array of 
natural and cultural resources, as well as environmental services.  To do so, ecologically sensitive timber 
harvesting practices need to be demonstrated on the tribal reserve and promoted to possessory holders.  
Protecting water quality is of the utmost importance.  Therefore, forest infrastructure must be planned 
carefully and follow all Best Management Practices (BMPs). 

Recommended silvicultural treatments aim to: restore degraded forest stands; increase diversity of 
species and forest structure; improve forest health and vigor; as well as, improve the growth, yield, and 
quality of desirable species (e.g. oaks). In general, where commercial timber exists, cuts that create 
openings of varying sizes while leaving large legacy trees to remedy decades of high-grading are 
recommended to foster these goals and return a profit.  In poor quality, immature, and overstocked 
stands, timber stand improvements (e.g. thinnings) can be done to meet management goals, but may not 
be profitable until future commercial harvests.  Fire should also be restored to the landscape at 
appropriate locations through a prescribed fire program to reduce fuels, improve wildlife habitat, and 
restore fire-adapted forest communities.  These proposed treatments are designed to promote future 
forest health and diversity, and help restore a more resilient and productive forest. 
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3. Goals and Objectives 
The overall goal for the forest resources of the EBCI Reservation as stated by the IRMP is “to 
perpetually maintain healthy and diverse forest resources through an informed and adaptive management 
approach.” This Forest Management Plan identified 3 primary goals designed to achieve forest 
management objectives as stated in the IRMP (Table 1). 

GOAL 1: Manage for a healthy and productive forest representing a compositional and structural 
diversity of forest communities and age classes through an informed and adaptive management approach 
to silviculture that provides a broad range of culturally important resources in perpetuity. 

  Objective 1.1: Restore and protect vegetative communities that support ecologically and 
culturally important plant and wildlife populations (i.e., cove forests, oak stands, old-growth 
stands, and rare habitats). 

  Objective 1.2: Increase the regeneration success of economically and culturally valuable oak 
and other shade-intolerant to mid-tolerant forest species.  

  Objective 1.3: Improve forest health to advance the forests’ natural resistance and adaptability to 
a range of biotic and abiotic damaging agents, such as wildfire, windthrow, invasive species, 
insects, and disease. 

  Objective 1.4: Restore forest communities that are historically adapted to fire by integrating 
fuels reduction (prescribed fire and mechanical treatments), wildland fire management, and other 
natural resource program activities.  

  Objective 1.5: Establish and build collaborative relationships with Tribal and non-Tribal 
stakeholders to assist with achieving objectives 1.1-1.4. 

GOAL 2: Expand the role of sustainable forest management across the EBCI Trust Lands by integrating 
it with the diverse resource management interests of possessory holders who control 90% of the Trust 
Land’s forested area.  

  Objective 2.1: Develop a woodland stewardship public outreach program delivered to 
possessory holders utilizing direct contact, workshops, publications, on-line natural resource 
tools, and stewardship plan consulting services based on meeting diverse resource management 
interests.   

  Objective 2.2: Establish stewardship agreements with possessory holders involving the 
application of reforestation, timber stand improvement (TSI) treatments, commercial thinning, 
and other silvicultural techniques to improve forest ecological functions while enhancing timber 
stand quality for future commercial sales.  

   Strategy 2.1.1: Implement stand inventory exams and prepare silvicultural prescriptions 
 prior to conducting any treatment. 



 

6 
 

   Strategy 2.1.2: Prepare timber harvest sales on possessory holdings in accordance with 
 the terms of this Forest Management Plan and within the bounds of the Tribe’s allowable 
 annual cut. 

  Objective 2.3: Integrate Enrolled Member forest resource needs (e.g., firewood and cultural 
plant gathering) with other forest management practices (e.g., timber stand improvement projects 
and fuels reduction treatments).  

  Objective 2.4: Increase community outreach on Tribal/Bureau forestry initiatives related to 
permitting processes, timber sales, cutting moratoriums, timber stand improvement projects, 
wildfire/arson issues, staffing, and equipment.  

GOAL 3: Protect and conserve public resources by improving forest management on both the tribal 
reserve and possessory holdings. 

  Objective 3.1: Manage riparian forests with minimal disturbance to preserve water quality. 

   Strategy 3.1.1: Protect riparian areas and wetlands to maintain excellent water quality by 
 minimizing soil erosion caused by logging and other forestry or activities. Implement 
 Best Management Practices (BMPs) on all project sites, both on reserve land and 
 possessory holdings.  

  Objective 3.2: Preserve or conserve scenic values by protecting or utilizing more aesthetically 
pleasing silvicultural strategies in popular tourist and Cherokee cultural viewsheds. 

   Strategy 3.2.1: Protect views associated with scenic roadways and cultural sites by using 
 low intensity logging or leaving these areas undisturbed.  

  Objective 3.3: Promote sustainable recreation for both the general public and tribal members. 

   Strategy 3.3.1: Maintain and improve forest recreational opportunities, such as hunting, 
 fishing, hiking, tubing/rafting, picnicking, camping, wildlife viewing, and general 
 enjoyment of the scenery.  

  Objective 3.4: Conserve cultural resources for traditional uses. 

   Strategy 3.4.1: Provide protection and sustainable management of areas known to 
 contain culturally significant plants and artisan resources. 

  Objective 3.5: Protect cultural sites, sensitive habitats, and rare species by clearly mapping and 
preserving these areas. 

   Strategy 3.5.1: Identify cultural sites, rare and sensitive habitats, as well as rare, 
 threatened or endangered species throughout the Trust Land and via a property screening 
 prior to implementing forest management.  Ensure that these areas are protected from 
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 potentially adverse impacts of timber management, or that timber management is utilized 
 as a tool toward habitat improvement.   

   

Table 1: The goals of the IRMP as they correspond to the goals in this plan 

IRMP Forest Resource Goals Goal 1 Goal 2 Goal 3 
Manage for forest diversity 1.1, 1.2   
Restore degraded forest lands 1.1, 1.4   
Protect riparian areas and water quality 1.3  3.1 
Minimize soil erosion   3.1 
Control invasive species 1.3   
Incorporate sound logging operations   3.1 
Incorporate limited use of sensitive areas   3.5 
Integrate Member forest needs 1.5 2.2, 2.3  
Educate possessory holders and Members 1.5 2.1, 2.4  
Promote outdoor recreation   3.3 
Protect cultural sites and resources 1.1, 1.2  3.4 
Protect scenic views   3.2 
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4. EBCI Trust Land Description 
The Eastern Band of Cherokee Indian Trust Land is comprised of 56,893 acres located in Cherokee, 
Graham, Haywood, Jackson, and Swain Counties, North Carolina.  Of this, the total forested area of the 
Trust Land is 49,019 acres (Table 2), covering 86% of the land. The vast majority of this area (90%) is 
allocated to individual Cherokee tribal members and their families in the form of possessory holdings, 
which lie outside of direct Tribal control.  Most of the remaining area of land is managed under tribal 
trust ownership as a Forest Reserve. In addition, non-forested lands comprise 14% of the Trust Land, 
which include commercial, municipal, agricultural, and residential areas. The Tribe owns non-federal 
properties outside the Trust Land which do not fall under this plan. 

Table 2: Distribution of land ownership on the Trust Land 

Ownership Type Acres 

Tribal Boundary 
Total Area 56,893 

Forested Area 49,019 
Non-Forested Area 7,874 

  
Possessory Holders* 44,010* 

Tribal Reserve* 6,133* 

*These numbers are estimates and do not reflect Forested/Non-
Forested acreages.  GIS analysis of these ownership types is limited 

by data quality and availability. 
 
Topography and Climate 

EBCI Trust Lands lie within the humid temperate zone of the southern Appalachian Mountains with a 
growing season of approximately two hundred days per year.  Annual rainfall ranges from about 40 
inches at lower elevations to over 75 inches at higher elevations.  Snowfall contributes little to total 
annual precipitation.  The average annual temperature is 59 degrees Fahrenheit. 

Forests cover approximately eighty-six percent of EBCI Trust Lands. The unique geological history of 
the region, combined with dramatic topographic variation, has resulted in an extremely diverse floral 
assemblage. Approximately 707 species of plants have been identified on EBCI Trust Lands including 
twenty-five rare species. Ten distinct forest type communities have been identified on EBCI Trust 
Lands. Chestnut Oak and Montane Oak-Hickory forests dominate the landscape, as approximately 55% 
of the forested Trust Lands are located in these forest types. Other vegetative communities of 
significance include Acidic Cove Forests in valley bottoms along streams, Rich Cove Forests on richer 
(less acidic) valley bottoms and mesic slopes, and Pine-Oak Heath Forests on some of the drier lower 
slopes and ridges.  Early-successional forest openings, alluvial forests, and rocky bars also provide 
significant ecological and human use value to EBCI Trust Land. 

Because the Trust Land is spread out over several counties in Western North Carolina, the topography of 
the land is variable.  Elevations range from slightly less than 2,000 feet above sea level to slightly more 
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than 5,000 feet.  The higher elevation areas, greater than 3,500 feet, are located in Swain, Jackson, and 
Haywood counties.  Topography on the Tribal lands is characterized by steep slopes, narrow ridge tops, 
and narrow valley streams.   

Watersheds 

Virtually all of the Trust Land is drained by tributaries of the Oconaluftee River and the Hiwassee River 
in Cherokee County.  The main rivers that flow within or nearby Tribal lands are the Oconaluftee and 
the Tuckasegee. 

 

Location/Infrastructure/Land Use 

The Trust Land is located in the western part of North Carolina in the Appalachian Mountains.  The 
EBCI has forested lands in the counties of Cherokee, Swain, Graham, Jackson and Haywood.  The 
majority of the land is within Swain and Jackson Counties, which is also the locale of the town of 
Cherokee.  The community in Cherokee County is closest to the town of Murphy and the community in 
Graham County is closest to the town of Robbinsville.  Much of the land within Swain County also 
borders the Great Smoky Mountain National Park (See Appendix A - Regional Context Map).  

There are several roads that run through the Trust Lands including US 441, US 74, and US 19.  The 
Blue Ridge Parkway also runs through the Boundary.  The southern terminus of the Parkway is nearby 
at Oconaluftee in the Great Smoky Mountains National Park.   

Bounded on the north and northeast by the Great Smoky Mountains and the Plott Balsams, on the east 
by the Cowee Range, on the west by the Cheoah Mountains, and on the south by the Snowbird and 
Unicoi Mountains, the terrain of the Cherokee country is broken by prominent ranges, with large 
concentrations of arable lands on river bottoms and first terraces. Settlement is dispersed in some areas 
and concentrated in others due to large amounts of public lands and steep slopes. 

In the IRMP the Trust Land is split into planning units defined by the sub-watershed in which the land 
resides.  There are six sub-watersheds that encompass the Cherokee Trust Land, which include the 
Oconaluftee River, Raven Fork, Soco Creek, Tuckasegee River, Cheoah River, and Hiwassee River sub-
watersheds. 

The Oconaluftee River Sub-Watershed is located within Jackson and Swain Counties.  The Cherokee 
communities that can be found in this sub-watershed are the 3200 Acre Tract, Birdtown, Big Cove, 
Painttown, and Yellow Hill. A total of 11,043 acres of EBCI Trust Land can be found within this 
watershed.  About 80% of the land is allocated to possessory holders.  The other 20% is controlled by 
the EBCI tribal government.  78.4% of the total Trust Lands within this sub-watershed are forested, 
10.8% of the land is made up of residential areas, and 1.9% of the land is used for commercial purposes.  
There are also 93 miles of roads and 50 miles of streams within this planning unit. 
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The Raven Fork Sub-Watershed is located within Swain County.  The Cherokee communities that can 
be found within this watershed are Big Cove and Yellow Hill.  A total of 11,263 Acres of EBCI Trust 
Land can be found in this watershed.  About 70% of the land is allocated to possessory holders, 25% is a 
part of the Tribal Reserve, and 5% is controlled by the EBCI Government.  93.8% of the land within this 
watershed is forested.  About 3.1% is used for residential use.  It also has 53 miles of roads and 48 miles 
of streams. 

The Soco Creek Sub-Watershed is located within Jackson County and the Cherokee communities within 
this sub-watershed are Painttown and Wolfetown.  This watershed has the most EBCI Trust Land with a 
total of 19,006 acres.  About 80% of the land is allocated to possessory holders, 18% is a part of the 
Tribal Reserve, and 2% is controlled by the EBCI Government. 91.5% of the land within this watershed 
is forested.  1.8% of the land is used for agriculture.  5.7% of the land is open space or low intensity 
developed, meaning that it is used for either parks or for single family homes.  Another 1% is medium to 
high intensity developed, meaning lands are covered in impervious surfaces for at least 50% of the area 
and are often areas in which people reside or work in high numbers.  There are 117 miles of roads and 
75 miles of streams within this planning unit. 

The Tuckasegee River Sub-Watershed is located within both Jackson and Swain Counties.  The 
Cherokee communities found within this sub-watershed are the 3200 Acre Tract and Painttown.  The 
total acres of EBCI Trust Land found within this watershed are 4,109.  About 95% of the land is 
allocated to possessory holders and the other 5% is controlled by the EBCI Government.  97.7% of the 
land within this sub-watershed is forested and 1.3% of the land is residential.  There are also 20 miles of 
roads and 12 miles of streams. 

The Cheoah River Sub-Watershed encompasses all EBCI Trust Lands that can be found within Graham 
County.  The Cherokee Community within this area is the Snowbird community.  A total of 2,404 acres 
of Trust Land can be found within this watershed.  About 95% of the land within this watershed is 
allocated to possessory holders and the other 5% is controlled by the EBCI Government.  88.8% of the 
land within this watershed is forested and 8.4% of the land is used for residential use.  There are also 13 
miles of EBCI roads and 16 miles of streams within this planning unit. 

The Hiwassee River Sub-Watershed encompasses all EBCI Trust Lands that can be found within 
Cherokee County.  The Cherokee Community within this area is the CherokeeCo Community.  A total 
of 6,115 acres of Trust Land can be found within this watershed.  About 95% of the land within this 
watershed is allocated to possessory holders and the other 5% is controlled by the EBCI Government.  
97.3% of the land within this watershed is forested, 0.3% is used for agriculture, and 2% of the land is 
open space or low intensity development.  There are also 16 miles of roads and 36 miles of streams 
located on the lands of this planning unit. 
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5. History 
Ownership History 

At the close of the Civil War the Cherokee Indians lived under the same uncertain status that had 
prevailed for the preceding three decades, when the Treaty of Euchota (1835) was followed by forced 
Cherokee removal (1838-1839) from their ancestral land. Furthermore, their official affairs had become 
almost hopelessly entangled in the personal fortunes of their agent, William H. Thomas.  

Thomas had been acquiring land for the Indians for some time. In order to do this, he took the titles in 
his own name because non-citizens could not own land in North Carolina. The Cherokee were not 
considered to be citizens by the government during this time.  In time, Thomas became deeply indebted 
to others. He pledged deeds of trust on the Indian land to cover his own obligations. In 1869 one of the 
creditors, William Johnson, brought suit. This action threatened the Indians with eviction from their 
homes. To add to the confusion, the Indians gave Johnson $6,500 as a down payment on his $30,000 
claim against Thomas.  

In order to protect Indian equities, the Federal Government permitted a suit to be instituted by the 
Eastern Band of Cherokee Indians under the Act of July 15, 1870 (16 Stat. 362). A commission 
recommended that the Indians receive title to approximately 50,000 acres in the present Trust Land, plus 
about 13,000 acres in outlying tracts in Swain and Jackson counties. The transfer of title depended upon 
payment of a net balance of $7,066 due Johnson.  

Congress authorized the payment on March 3, 1875 (18 Stat. 447), from money set aside at six percent 
interest in 1848 (9 Stat. 264, amended 19 Stat. 291), to cover earlier treaty benefits. This fund originated 
from the provision in the treaty of 1835 that $53.33 would be given each Cherokee who voluntarily 
moved west of the Mississippi River. An agreement had been reached in 1848 that those who stayed in 
the East had the same treaty rights as those who moved. Payment hinged, however, upon assurance that 
the 2,133 Indians then in the mountains would be permitted to remain in North Carolina. The General 
Assembly did not grant this permission until 1866 (Public Laws, 1866, ch. 54.). Meanwhile the money 
had been retained in the United States Treasury.  

Formal title to the Trust Land and the outlying tracts passed to the Eastern Band of Cherokee Indians on 
October 9, 1876. The Indians lived on their repossessed land for half a century. Then in 1924 they asked 
Congress for permission to liquidate tribal assets and distribute the proceeds among the individual 
members (43 Stat. 376-382). The tribe transferred the land to the Federal Government for this purpose 
on July 21, 1925.  

Several unforeseen delays occurred. The property was still under Federal trusteeship when a complete 
reversal in governmental policy toward Indians took place. No more reservations would be liquidated. 
Consequently, the Federal Government still holds the Cherokee land in trust. There have been a few 
small changes in acreage, however.  
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The United States Forest Service agreed in 1935 to withdraw its national forest boundaries so that some 
additional acreage might be purchased for the Indians by the Federal Government under the Indian 
Reorganization Act of 1934 (48 Stat. 984). Nothing happened as funds failed to become available. Later 
the National Park Service arranged an exchange of lands to consolidate Federal ownership within the 
Great Smoky Mountains National Park under the Act of August 19, 1937 (50 Stat. 699).  

In 1938 Congress authorized the sale of certain Indian tracts. The proceeds would be deposited in the 
treasury pending the purchase of other land (52 Stat. 1213). Another act in 1949 (Public Law 338, 81st 
Congress) provided for a cession of several tracts to the United States and granted the tribe a beneficial 
interest in other land. These transactions and others left the Eastern Band of Cherokee Indians with the 
use of 56,573 acres as of June 30, 1960.  

 

Land Use History 

The above history reflects the roots of many current forest management issues and problems. For 
example, heavy timber liquidation occurred in order to raise money to pay on the debt claims held 
against William H. Thomas. Possessory holdings and accompanying rights constitute a form of 
institutional fragmentation of the forest, which is reflected in tribal resolutions (FMP 2001) (Appendix 
B). The small sizes and large numbers of these holdings present a formidable challenge for timber-sale 
monitoring, coordination, and record-keeping. Scheduling harvests to achieve a regulated forest with 
sustained yield management is constrained by areas of this scale. This presents a unique scenario among 
tribal lands held in trust by the United States Government under management by the Bureau of Indian 
Affairs. Also, possessory holders often sell their timber due to economic need, not for sound forest 
management reasons. Other land use factors that impact forest management include the long-term 
decline in forested area since at least the 1960’s due to development. 

 

Forest History 

Between 1890 and 1920 several thousand tracts of Tribal land were sold to timber speculators.  
Expansions of rail lines and commercial enterprises brought more environmental destructions as 
thousands of board feet of timber were cut and hillsides eroded into the rivers and streams.  During this 
time traditional systems such as bartering were replaced by wage earning and hundreds of Cherokees 
sought jobs in the timber industry.  By 1915 it was estimated that 60% of the Trust Land was composed 
of American chestnut stands.  These stands were decimated by the exotic fungus, the chestnut blight, 
and over 20,000 acres of chestnut were lost. 

Between 1920 and 1930 Tribal lands were sold to Nantahala Power and Light to construct a dam on the 
Little Tennessee River and another hydroelectric facility was constructed on former EBCI lands along 
the Oconaluftee River. These dams impounded water over hundreds of acres of former Tribal land 
holdings and impacted both the water quality of the surrounding areas and the wildlife. 
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In 1945 the Trust Land consisted of 52,621 acres.  Of this acreage approximately 2,251 acres were 
classified as cultivable lands; 2,000 were classified as Tribal Common lands; and 8,000 were classified 
as Tribal Reserve lands set aside for mixed forest uses.  During this time the Bureau of Indian Affairs 
(BIA) was the authoritative management entity.  Timber extraction was at an all-time high during this 
time period with an estimated six to ten million board feet cut from EBCI Trust Lands annually.  In the 
mid 1970’s the BIA put in place special appropriations through its Forest Development Program for 
timber stand enhancement activities primarily on Tribal Reserve land. 

In the 1980’s the EBCI Tribal Council passed resolutions to establish timber harvesting regulations on 
possessory holdings and Tribal Reserve (see Appendix B).  In 2001 the first official BIA Forest 
Management Plan was developed and implemented to replace the previous Interim Plan on Tribal lands. 
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6. Forest Recreation and Tourism 
Outdoor Recreation 

A goal of the IRMP is to balance revenue generation by outdoor recreation and tourism with protection 
of the natural environment and their related cultural uses by tribal members. Outdoor recreational 
services are mutually dependent on management of fish and wildlife habitat, water resources, cultural 
and scenic sites, and air quality. Wildlife watching and hiking/trail riding are considered the most 
important recreational activities by tribal members. Tribal members also favor hunting and fishing on 
Cherokee lands. Outdoor recreation is also utilized by tourists visiting the Trust Land.  Hiking, fishing, 
tubing, and picnicking are some of the outdoor activities enjoyed by both tourists and enrolled Members. 

 

Scenic Views 

Visual resources and the natural world are fundamental to Cherokee Culture and myth.  Several of the 
Cherokee myths are supported by the surrounding landscape that is the setting for many of these stories. 
These aesthetic landscapes that are important for the Cherokee culture encompass both the mountains 
and the rivers.  Issues that have impacted and may impact the views in the future are timber harvests on 
public lands and the lack of long-term land use planning that has led to development along the slopes.  
These issues result in the loss of wild plant gathering areas and culturally important locations, as well as 
generally altering the natural views.  Tourism has also become a significant part of today’s tribal 
economy. Forest aesthetics can impact tourism and possibly affect timber harvesting practices near high-
traffic areas.   
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7. Water Resources 
EBCI land-holdings contain over two hundred miles of springs, streams, and rivers.  Acres of wetlands 
and vast groundwater reserves also act to cleanse water and maintain stream flows.  Clean water 
provides tremendously valuable resources related to drinking, agriculture, plant and animal habitat, 
recreation, and spiritual cleansing for the Cherokee community.  The persistence of excellent water 
quality and quantity can be intricately tied to forest management and health.  Therefore, managing 
Cherokee forests to ensure the maintenance of healthy aquatic systems is critical in meeting broad EBCI 
natural and cultural resource conservation objectives.  Common stressors to water resources related to 
forest management include non-point pollutants from logging operations and roads as well as secondary 
impacts from exotic/invasive species.      
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8. Wildlife Resources 
Cherokee lands and waters support diverse communities of fish, mammals, birds, amphibians, reptiles, 
and invertebrates. Intact wildlife populations provide many ecosystem services to the EBCI community 
through producing food, decomposing wastes and pollutants, cycling nutrients and forming soils, 
controlling disease and pests, and pollinating crops.  Biological diversity is also intricately tied to 
Cherokee culture with numerous species playing critical roles in tribal subsistence, arts, medicine, 
ceremonies, and stories.  The Cherokee people possess a long history of natural resource stewardship 
dating back thousands of years. Traditional management actions such as the use of fire to improve 
habitat, wildlife-friendly agricultural practices, and traditional hunting and fishing methods were used to 
improve conditions and sustain resources for future generations.  

Animals continue to play a critical role in Cherokee identity with enduring hunting, fishing, and wildlife 
viewing traditions.  The utilization of the wildlife resources and their associated services is a critically 
important non-timber based use of EBCI forests.  Forest wildlife is used by both consumers (e.g., 
hunters) and non-consumers (e.g., wildlife viewers). The amount of use by each group is difficult to 
define, but it is estimated that non-consumers out number consumers several-fold. Game species 
considered important to present day tribal members include the eastern black bear (Ursus americanus), 
wild turkey (Meleagris gallopavo), and ruffed grouse (Bonasa umbellus).  Eastern elk (Cervus elaphus) 
and white-tailed deer (Odocoileus virginianus) are two historically significant game species that are 
currently the focus of wildlife restoration efforts due to their low abundance.  Numerous native fish 
including brook trout (Salvelinus fontinalis), smallmouth bass (Micropterus dolomieu), and redhorse 
suckers (Moxostoma spp.) also continue to be important to Cherokee anglers.  Other groups of animals 
such as bats and migratory song birds support both ecosystem services and recreational opportunities.  
Sustaining ecosystem integrity and the viability of wildlife populations has become increasingly 
challenging as human populations grow and associated pressures on these resources expand. Major 
threats to wildlife associated with forestry include habitat loss and degradation, direct mortality during 
operations, invasive species and disease, and unplanned forest fires. 

 

Rare Animal and Plant Species 

Under Section 7 of the Endangered Species Act of 1973 (ESA), all federal agencies shall, if applicable, 
consult with the Secretary of the Interior to determine if their programs or other actions may impact 
those species that have been listed by the U.S. Fish and wildlife Service as either threatened or 
endangered.  With this in mind, it has been determined in consultation with the U.S. Fish and Wildlife 
Service that twelve ESA listed species may occur on the Cherokee Indian lands. 

There are nine ESA listed wildlife species which have been found in the counties in which EBCI trust 
lands are located. These nine species include the Carolina northern flying squirrel (Glaucomys sabrinus 
coloratus), Indiana bat (Myotis sodalis), gray bat (Myotis grisescens), northern long-eared bat (Myotis 
septentrionali, spruce-fir moss spider (Microhexura montivaga), bog turtle (Glyptemys muhlenbergii), 
spotfin chub (Cyprinella monacha), Appalachian elktoe (Alasmidonta raveneliana), and little-wing 
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pearly mussel (Pegias fabuIa). There are also two species of listed plants and one species of lichen that 
have the potential to be found in EBCI forests.  These species are the small whorled pogonia (Isotria 
medeoloides), rock-gnome lichen (Isotria medeoloides), and Virginia spiraea (Spiraea viginiana).  

Table 3:  List of federally threatened or endangered species potentially found on the Trust Land and their preferred 
habitat. 

Species Preferred Habitat Federal Status 

Mammals   

Carolina northern flying squirrel 
(Glaucomys sabrinus coloratus) 

Mature spruce-fir and northern hardwood forest 
types generally above 4000 ft. Endangered 

Gray bat 
(Myotis grisescens) 

Caves or cave-like habitats, 42 – 52 F during 
hibernation and 57 – 77 F during the summer. Endangered 

Indiana bat  
(Myotis sodalis) 

Caves and cave-like habitats with relatively stable 
temperatures below 50 F, but above freezing, and 
high humidity.  Hardwood and mixed hardwood-
conifer forests during the summer. 

Endangered 

Northern long-eared bat 
(Myotis septentrionalis) 

Caves and mines with constant cold air 
temperatures, high humidity and no air currents 
during the winter.  Hardwood and mixed 
hardwood-conifer forest during the summer. 

Threatened 

Fish   

Spotfin chub 
(Cyprinella monacha) 

Moderate to large streams, 15-70 meters in width, 
with good current and cool to warm temperatures Threatened 

 

Invertebrates 
  

Appalachian elktoe 
(Alasmidonta ravenliana) 

Shallow, medium-sized creeks with cool well 
oxygenated, moderate to fast flowing water Endangered 

Little-wing pearly mussel 
(Pegias fibula) 

Small to medium, cool, high to moderate gradient 
streams with low turbidity Endangered 

Spruce-fir moss spider 
(Microhexura montivaga) 

Known from Fraser fir and red spruce forest 
communities at and above 5,400 feet, found at the 
interface of damp, well drained, moss mats and 
rock outcrops and boulders in well shaded areas 

Endangered 

Reptiles   

Bog turtle 
(Glyptemys muhlenbergii) 

Live in the mud, grass and sphagnum moss of 
bogs, swamps, and marshy meadows Threatened 
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Plants   

Rock-gnome lichen  
(Gymnoderma lineare) 

Areas of high humidity, high elevations where it is 
frequently bathed in fog or in deep river gorges Endangered 

Small whorled pogonia 
(Isotria medeoloides) 

Partially shaded gaps in mixed deciduous conifer 
woods with an open understory and sparse 
herbaceous layer 

Endangered 

Virginia spiraea 
(Spiraea viginiana) 

Rocky, flood-scoured riverbanks in gorges or 
canyons Threatened 

 

Other sensitive species that can be found on EBCI trust properties include the sicklefin redhorse 
(Moxostama sp.), which is a candidate for federal listing, and the bald eagle (Haliaeetus leucocephalus), 
which is protected by the Bald and Golden Eagle Protection Act.  There are also EBCI records of several 
species that are considered federal species of concern including the smoky dace (Clinostomus 
funduloides spp.), wounded darter (Etheostoma vulneratum), olive darter (Percina squamata), eastern 
small-footed bat (Myotis leibii), Rafinesque’s big-eared bat ( Corynorhinus rafinesquii), eastern 
hellbender (Cryptobranchus alleganiensis), pygmy salamander (Desmognathus wright), seepage 
salamander (Desmognathus aeneus), northern saw-whet owl (Aegolius acadicus pop. 1),  southern 
Appalachian black-capped chickadee (Poecile atricapillus practicus, yellow-bellied sapsucker 
(Sphyrapicus varius appalachiensis), and cerulean warbler (Dendroica ceruleaa). 
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9. Forest Conditions 
The EBCI Trust Land is predominantly (86%) forested, with commercial, municipal, agricultural, and 
residential areas comprising the remainder of the land. The forests of the Cherokee Trust Land are 
diverse, containing ten separate forest cover types. This diversity results from a complex mix of 
management history, topography, soils, elevation, and aspect. 

 

The Eastern Band of Cherokee Indians Overall Forest 

The EBCI Forests consist of approximately: 35% Chestnut Oak Forests, 20% Montane Oak-Hickory 
Forests, 13% Acidic Cove Forests, 11% Rich Cove Forests, and 7% or less each of Early Successional,   
Pine-Oak/Heath, White Pine, Northern Hardwood, Montane Alluvial, and Virginia Pine Successional 
Forests (Table 4). To classify these forest types and subtypes, Forest Stewards used an ecological 
community classification system developed by the North Carolina Natural Heritage Program 
(http://cvs.bio.unc.edu/pubs/4thApproximationGuideFinalMarch2012.pdf). 

Chestnut Oak Forests dominate uplands with nutrient poor acidic soils, while Montane Oak-Hickory 
Forests dominate upper slopes and portions of ridge-tops on soils that are slightly more nutrient-rich and 
less acidic than Chestnut Oak forests. In contrast, Acidic Cove Forests dominate valley bottoms along 
streams, while Rich Cove Forests are located on the more rich (less acidic) valley bottoms and mesic 
slopes. Pine-Oak Heath Forests dominate some of the drier lower slopes on the land, Early Successional 
Forests and Virginia Pine Successional Forests have colonized abandoned and cutover areas, and White 
Pine Forests are a mixture of natural white pines stands and white pine plantations.  Other forest types 
found in small quantities include Northern Hardwood and Montane Alluvial.  Each of these forest types 
are described in more detail in the following subsections.  All forest data comes from a re-measurement 
of CFI plots conducted between 2005 and 2008. There are also 7,874 acres of non-forested land on the 
Trust Land, which include commercial, municipal, agricultural, and residential areas. 

The average basal area per acre of the total EBCI forest is 107 square feet per acre (Table 5), with much 
of the basal area concentrated in yellow poplar, chestnut oak, and soft maple species (Figure 1).  The 
forest type with the highest average basal area per acre is the Montane Oak-Hickory Forest at 118 square 
feet per acre.  The early successional forests have the lowest average basal area per acre.  Most of the 
basal area for this forest is concentrated in trees located in the codominant and intermediate crown 
classes at approximately 40 and 30 square feet per acre respectively (Figure 3).  The average trees per 
acre of the EBCI forest is 161 stems (Table 6).  Most stems are between 4 and 8 inches in diameter and 
the tree species with the highest average stems per acre are soft maple species, yellow poplar, and 
sourwood (Figure 2). Figure 4 shows the average density per acre of sapling regeneration of the total 
EBCI Forest.  The species with the highest density of sapling regeneration are the soft maples.  
Miscellaneous species (serviceberry, American hornbeam, redbud, dogwood, hawthorn, holly, mulberry, 
eastern hophornbeam, etc.) are also abundant. Figure 6 shows the summary of the approximate 
merchantable volume estimates per acre for each forest type on the EBCI lands.  The forest types with 

http://cvs.bio.unc.edu/pubs/4thApproximationGuideFinalMarch2012.pdf
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the most merchantable volume are the Northern Hardwood Forest, Rich Cove Forest, White Pine Forest, 
and Montane Oak-Hickory Forest. 

Table 4:  Summary of the forest types within the EBCI Forest 

Forest Type Number of Acres* Number of CFI Plots Percent of Total Area 
Chestnut Oak Forest 17,081 98 35% 
Montane Oak-Hickory Forest 9,660 70 20% 
Acidic Cove Forest 6,220 48 13% 
Rich Cove Forest 5,228 45 11% 
Early Successional Forest 3,647 27 7% 
Pine-Oak/Heath Forest 3,537 23 7% 
White Pine Forest 1,652 12 3% 
Northern Hardwood Forest 912 9 2% 
Montane Alluvial Forest 737 6 2% 
Virginia Pine Successional Forest 345 4 1% 
    

Grand Total 49,019 342 100% 
*These numbers are estimates. GIS analysis of these types is limited by data quality and availability. 

 

 
Figure 1: Relative basal area of predominant tree species by diameter class within the entire EBCI forest. An 
additional 15 square feet per acre basal area of lesser miscellaneous species are not shown in this chart. 
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Table 5: Summary of basal area per acre (square feet) in each forest type by diameter class. 

 Diameter Class (inches)  
Forest Type 4-8 8-12 12-16 16-20 20-24 24-28 28-32 >32 Grand Total 
Acidic Cove Forest 13 25 27 22 12 3 2 1 105 

Chestnut Oak Forest 18 30 27 19 10 7 1 <1 113 

Early Successional Forest 21 28 10 2 - - - - 61 

Montane Alluvial Forest 19 28 30 23 8 - 4 - 113 

Montane Oak – Hickory Forest 14 28 28 24 14 6 3 1 118 

Northern Hardwood Forest 10 15 17 36 20 12 3 3 116 

Pine – Oak/Heath Forest 19 33 25 11 10 3 - - 101 

Rich Cove Forest 11 23 30 27 16 8 3 - 117 

Virginia Pine Successional Forest 14 36 24 3 - - - - 77 

White Pine Forest 19 29 23 19 14 6 4 3 115 
 

Total EBCI Forest 15 27 26 20 11 5 2 1 107 
 

 
Figure 2:  Relative abundance of trees per acre by species and diameter class within the entire EBCI forest.  An 
additional 30 trees per acre of less abundant species are not shown in this chart. 
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Table 6: Summary of forest types and total trees per acre by diameter class. 

 Diameter Class (inches)  
Forest Type 4-8 8-12 12-16 16-20 20-24 24-28 28-32 >32 Grand Total 
Acidic Cove Forest 61 47 26 13 5 1 <1 <1 153 

Chestnut Oak Forest 79 57 26 11 4 2 <1 <1 180 

Early Successional Forest 95 54 10 1 - - - - 161 

Montane Alluvial Forest 84 56 29 13 3 - 1 - 187 

Montane Oak – Hickory Forest 62 53 28 14 5 2 1 <1 165 

Northern Hardwood Forest 43 29 16 21 8 3 1 1 122 

Pine – Oak/Heath Forest 82 63 25 7 4 1 - - 181 

Rich Cove Forest 48 42 29 16 6 2 1 - 144 

Virginia Pine Successional Forest 58 73 25 1 - - - - 156 

White Pine Forest 84 53 22 11 5 2 1 <1 178 
 

Total EBCI Forest 67 51 25 12 5 2 <1 <1 161 
 

 
Figure 3:  Relative basal area of predominant tree species by crown class within the entire forest.  An additional 
17 square feet per acre basal area of other less prominent species are not shown in this chart. 
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Figure 4:  Sapling regeneration density per acre within the entire EBCI Forest. 

 
Figure 5: Percentages of trees affected by forest damaging agents within the EBCI Forest. 
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Table 7: Summary of forest damaging agents for each forest type. 

Forest Type 
Form 
Defect None Suppression Disease 

Abiotic 
Damage 

Insect 
Damage 

Acidic Cove Forest 66% 17% 11% 4% <1% 1% 

Chestnut Oak Forest 66% 12% 17% 4% <1% 1% 

Early Successional Forest 67% 19% 9% 4% <1% <1% 

Montane Alluvial Forest 80% 4% 10% 4% 1% - 

Montane Oak – Hickory Forest 55% 18% 21% 4% <1% <1% 

Northern Hardwood Forest 60% 18% 17% 4% <1% - 

Pine – Oak/Heath Forest 65% 11% 18% 4% 1% - 

Rich Cove Forest 63% 16% 15% 4% 1% - 

Virginia Pine Successional Forest 82% 12% 2% 2% - 1% 

White Pine Forest 39% 32% 27% 2% <1% - 
 

 
Figure 6: Summary of merchantable volume estimates for each forest type on the EBCI Trust Lands.  Volumes 
were calculated using the Doyle Log Rule throughout this document. 

Present and Future Concerns 

The Trust Land’s overall forest conditions are a reflection of its management history. The forest is 
generally healthy, though it probably contains less overall diversity than was present in historic times.  
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This loss of diversity is likely due to (1) the widespread use of clearcutting and high-grading throughout 
much of the forest during the past century, (2) the introduction of non-native pests (most notably the 
chestnut blight, the balsam woolly adelgid, and the hemlock woolly adelgid), and (3) a reduction in fire 
frequency on some of the drier sites. Historically, before the introduction of sustainable management, 
much of these forests have been clearcut or high graded (see glossary).  Many of the trees within the 
EBCI forests have some type of tree form defect (Figure 5, Table 7) and this is likely due to the frequent 
occurrence of high grading.  

For the most part, however, the forest is not structured to achieve historical levels of gap-phase stand 
disturbance. This is evidenced by a deficiency of very old (and very large) trees. The historic frequency 
of group and single-tree selection forest management has led to a scarcity of large gaps, thereby favoring 
the succession of shade-tolerant species. The uniformity of canopy structure maintained by clear-cutting 
and high-grading has led to high rates of both crown suppression and tree form defect as the leading 
forest health problems on the Cherokee Trust Land (Figure 5). The lack of timber stand improvement in 
oak-dominated forests has already begun leading to a shift in overstory species dominance from shade-
intolerant oak species to more shade-tolerant trees, such as red maple, sourwood, and sweet birch. 
Furthermore, the production of high quality hard mast, a food source necessary to the survival of many 
wildlife species, will continue to fall well below historical levels. This trend began with the loss of 
American chestnut and may subsequently worsen due to the loss of oak species that will be replaced in 
many areas by light-seeded shade-tolerant species. 

In addition to the above concerns related to past management, the following present and future concerns 
should be considered: 

• Oak decline:  Oak decline is attributed to a complex of environmental, insect, and disease 
factors that lead to the dieback or death of oak.  It is often associated with dry soil conditions 
which can leave trees stressed and susceptible to other pests. 

• Hemlock wooly adelgid: The hemlock wooly adelgid has caused significant mortality of eastern 
hemlock where it was once the most predominant tree in Acidic Cove Forests.  

• Beech Bark Disease: Beech bark disease affects American beech trees and is present on EBCI 
lands.  This is an issue that may be found in higher elevations and within the Northern Hardwood 
Forest. 

• Southern Pine Beetle: The southern pine beetle can attack virtually all species of pines.  It is 
especially problematic in densely planted or overstocked pine stands. 

• Emerald Ash Borer: The emerald ash borer has been detected in western North Carolina near 
EBCI lands.  It has the potential to kill 99% of all locally occuring ash trees, which are scattered 
throughout mesic sites on Tribal lands. 



 

26 
 

• Thousands Cankers Disease: Thousand cankers disease has also been found near Tribal lands.  
The walnut twig beetle spreads a fungus which can slowly kill the black walnuts which occur 
occasionally in Rich Cove forests and along waterways. 

• Gypsy Moth: Gypsy moths are spreading towards western NC from Virginia, but are not here 
yet.  They can defoliate trees – preferably oaks, especially white oaks, and further weaken an 
already stressed and important genus.  

• Other insect and disease problems: There is a continual threat that various insects and diseases 
may become established. Maintaining a diversity of forest conditions is the best strategy to 
maximize the resistance and resilience of the forest to unknown future insect and disease 
problems. 

• Air pollution and global climate change: These factors could drastically stress forest 
vegetation in the future. Maintaining a diversity of forest conditions across the property is the 
best approach to maximize the resistance and resilience of the forest to unknown future forest 
stresses. 

• Non-Native Invasive Plant Species: Invasive species are a common problem throughout the 
Trust Land.  These species grow fast and outcompete native plants.  Non-native invasives are 
most often found along riparian areas and areas that have been disturbed by humans. 

The following sections describe the forest types in more detail.  All the data presented is from analysis 
and processing of the CFI data collected from 2005-2008.  Subsequent forest management 
recommendations provide pro-active means to restore more diverse and healthy forest conditions and 
improve resilence against current and future threats. 
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Forest Type Descriptions 

Chestnut Oak Forest (17,081 acres) 

 
Figure 7: Photo of a Chestnut Oak Forest 

Location and General Information 

The Chestnut Oak Forest type (Figure 7) is the most common forest type, comprising 17,081 acres, or 
35% of the entire forest area on the Trust Land. It can be found throughout most areas of the forested 
land. 

This type is characterized by the dominance of chestnut oak in the canopy and is generally located on 
slopes and ridges with highly acidic soils.  The two subtypes that are found within the EBCI forest are 
the Dry Heath and the Mesic.  The Dry Heath subtype has a well-developed shrub layer that is typically 
dominated by mountain laurel and generally occurs on south and west facing slopes and ridges.  The 
Mesic subtype generally occurs on steep north-facing slopes and has a shrub layer dominated by 
rhododendron.   

Natural History and Past Management 

Native Americans and early settlers regularly burned dry oak communities such as these to keep them 
open for hunting and to promote nut crops by maintaining the dominance of oak and American chestnut, 
which are fire-adapted species.  These stands were largely clear-cut 60 to 80 years ago during the 
Chestnut blight epidemic, and have been subject to selective high-grading more recently. 
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Current Conditions 

Chestnut oak is the predominant overstory species in this forest type, comprising nearly half the total 
basal area (Figure 8).  Other common predominant species are soft maple, scarlet oak, hickory, and 
northern red oak. Sourwood and soft maple are the most common species in the smaller diameter classes 
(Figure 8).  The regeneration layer is dominated by soft maples and sourwood as well.  The total average 
basal area of this forest type is 103 square feet per acre.  The basal area of the Chestnut Oak Forest is 
mostly contained within the codominant and intermediate crown classes (Figure 10). While the xeric site 
conditions of these forests favor the dominance of chestnut oak and scarlet oak currently, the future 
forest absent of significant disturbance will likely see an increasing dominance of shade tolerant species, 
red maple and sourwood, that are currently in the mid-story and understory. 

The Dry Heath subtype has a shrub layer dominated by mountain laurel and the Mesic subtype has a 
shrub layer dominated by rhododendron.  Other common shrub species that can be found in this forest 
type are black huckleberry, bear huckleberry, deerberry, lowbush blueberry, and Allegheny blackberry. 

Forest Health and Invasive Species 

This forest type is a fire-adapted forest community and the policy of fire suppression management in 
nearly all forests of this type has altered the species composition of many oak forests.  The suppression 
of fire in oak forests has caused a decrease in oak regeneration and an increase in the frequency and 
density of fire-intolerant species, such as red maple. In addition, fire suppression has caused an 
extremely dense shrub understory and the consequent building-up of fuel loads which in turn, can only 
result in an increased frequency and severity of wildfire. 

A majority of the EBCI Chestnut Oak Forest has developed some type of tree form stem defect (forking, 
crooks, sweeps, and scarring) (Figure 12), an indication that intermediate stand improvement measures 
have not been implemented on a consistent basis.  An underlying factor in stem defect is the extensive 
history of high-grading, which is a significant dynamic in EBCI Forests. Other factors in stem defect are 
poor site conditions and crown suppression.   

The xeric sites on which these forests grow may also present a drought stress hazard.  The combination 
of fire suppression, xeric conditions, and high-grading has created a forest of poorly formed oak trees 
and a growing dominance of more shade tolerant and fire intolerant species such as red maple and 
sourwood 

Chestnut Oak forests typically do not have a major issue with invasive plant species, as most invasive 
plant species prefer productive and moist soils.  If invasive plants were to be found in this forest type 
they would likely be found in the wetter, mesic subtype.  However, this forest type could potentially be 
affected by a gypsy moth infestation, as oaks are common host trees for this pest. A significant potential 
future concern is Sudden Oak Death (Phytophthora ramorum) which is currently not found in eastern 
oak forests, but has been destructive towards oak forest in the western states. 
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Wildlife and Habitats 

Oak forests have important wildlife value as they provide a food source, through the production of hard 
mast, such as acorns and hickory nuts, for a wide variety of species.  Specifically, this habitat type 
supports a variety of game and culturally significant animals including wild turkey, black bear, white-
tailed deer, and gray squirrel.  Oak forests also potentially provide important roosting habitat for a 
variety of bat species.  The dense evergreen shrub layer can provide shelter for animal species as well.  
Significant animal species that are often found in oak forests of the Southern Appalachians and have 
been documented on EBCI lands include the black-billed cuckoo (NC State Rare), cooper’s hawk (NC 
Species of Special Concern), sharp-shinned hawk (NC State Rare), the brown creeper (NC Species of 
Special Concern), the yellow-bellied sapsucker (Federal Species of Concern), cerulean warbler (Federal 
Species of Concern), timber rattlesnake (NC species of special concern), and seepage salamander 
(Federal Species of Concern).  Problems affecting species diversity and richness within this habitat type 
include diseases/ pests, fire suppression, and homogeneity of stand age. 

Rare Plants and Plants of Cultural Significance 

Plants of cultural significance that can often be found in the Chestnut Oak Forest: 

• Mountain laurel 
• Huckleberry 
• Blueberry 
• American chestnut 
• Allegheny blackberry 
• Blackgum 

Timber Resources 

Overall, this forest type offers relatively little timber value (Figure 13). Poor soils result in extremely 
slow tree growth, causing trees to be of relatively small diameter and of poor form. This stand type 
contains 5,353 board feet per acre (Table 8), nearly all of which is of low timber grade.  The Doyle Log 
Rule was used to estimate board foot volumes for this entire document. In addition, the rocky and steep 
slopes on which this forest type is found increases the cost of harvest operations. While future growth 
will put more timber into larger diameter classes and increase volumes, it will still be difficult to make 
timber management profitable in these stands unless markets for low-grade timber improve or 
harvesting methods can be made less expensive. 

Succession 

The majority of this forest type is in transition from the Stem Exclusion to the Understory Re-initiation 
stage of succession (See glossary).  This is evidenced by occasional canopy gaps and a relatively dense 
understory of trees and shrubs. Without natural disturbance or forest management over the next several 
decades, more trees will fall out of canopy dominance due to increased competition and limited 
resources for growth, and more light will reach the understory allowing the growth of a younger age 
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class of trees. The shade tolerant species that are found in the smaller diameter classes and the advanced 
regeneration, as well as the disruption in the natural fire regime, indicate that this area will eventually 
become more dominated by shade tolerant species.  Species that will continue to become more common 
are soft maple and sourwood.  Chestnut oak will continue to be a predominant species due to its 
relatively large number of stems within the sapling regeneration layer (Figure 11) and the lower 
diameter classes (Figure 9) and this forest type’s location upon xeric soils.  Scarlet oak, northern red 
oak, and black oak, as well as other shade intolerant species will become increasingly less common. 

 
Figure 8: Basal area for the predominant species by diameter class in the Chestnut Oak Forest. An additional 10 
square feet per acre basal area of other less prevalent species is not shown in this chart. 
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Figure 9:  Relative abundance of trees per acre by species and diameter class in Chestnut Oak Forests. An 
additional 25 trees per acre of less prevalent species is not shown in this chart. 

 
Figure 10:  Relative basal area of predominant tree species by crown class in Chestnut Oak Forests.  An 
additional 14 square feet per acre basal area of other less prevalent species is not shown in this chart. 
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Figure 11:  Sapling regeneration density per acre within Chestnut Oak Forests. 

 
Figure 12: Percentages of trees affected by forest damaging agents within the Chestnut Oak Forest. 
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Figure 13:  Merchantable board foot per acre volume estimates for each major species in the Chestnut Oak 
Forest 

Table 8:  Board foot volume estimates per acre for the major hardwood species within the Chestnut Oak Forest. 

Diameter 
Class 
(inches) 

Chestnut 
Oak 

Soft 
Maple 

Scarlet 
Oak 

Northern 
Red Oak 

Yellow 
Poplar 

Black 
Oak Hickory 

White 
Oak Other 

Grand 
Total 

12-16 296 160 104 69 84 49 83 32 170 1048 
16-20 669 134 154 137 170 116 118 51 179 1727 
20-24 472 161 135 153 50 135 46 44 95 1290 
>24 749 68 96 115 36 - 51 36 137 1289 
Grand Total 2187 522 489 474 339 300 297 163 581 5353 
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Montane Oak-Hickory Forest (9,660 acres) 

 
Figure 14: Photo of a Montane Oak-Hickory Forest 

Location and General Information 

The Montane Oak-Hickory Forest (Figure 14) is the second most common forest type and it comprises 
9,660 acres, or 20% of the entire forest area on the EBCI Trust Lands. 

Montane-Oak Hickory forests can be found at elevations below 4,000 feet.  They typically occur on soils 
with moderate moisture content and most often on east, south, and west facing slopes.  The location of 
this type is widespread throughout the forest at mid to low elevations. The subtypes found on the Trust 
Land include the Basic and Acidic subtypes.  The Basic subtype occurs on the more productive soils and 
the Acidic subtype occurs on more acidic soils.   

Natural History and Past Management 

Native Americans and early European settlers regularly burned these types of dry oak forest 
communities to keep them open for hunting and to promote nut crops by maintaining oak and chestnut 
prominence which are fire adapted species.  During the era of the Chestnut blight (See glossary), 
extensive salvage logging occurred to extract the profit from the American chestnut, before they became 
unmerchantable.  During the years following much of this forest has been selectively high-graded. 

 



 

35 
 

Current conditions 

Montane Oak-Hickory Forests are characterized in part by the presence of white oak in the overstory.  In 
the EBCI Montane Oak-Hickory Forest, this dominance is shared with northern red oak (Figure 15). 
Other species found in abundance within this type are soft maples and hickories.  Oak species are more 
common in the larger diameter classes, while soft maple, sweet birch, and sourwood are more common 
in the smaller diameter classes (Figure 16).  The total basal area of this forest type is 104 square feet per 
acre, most of which is concentrated in stems that are 8-20” in diameter and contained within the 
codominant crown class (Figure 17). 

The regeneration layer is dominated by shade-tolerant soft maples and sourwood, as well as a number of 
miscellaneous species, which could include serviceberry, American hornbeam, redbud, dogwood, 
hawthorn, holly, mulberry, eastern hophornbeam, choke cherry, etc. White oak and northern red oak are 
poorly represented in the regeneration layer (Figure 18). Common shrub species within the Montane 
Oak-Hickory forest include flame azalea, mountain laurel, bear huckleberry, lowbush and highbush 
blueberry, black raspberry. The herbs, Solomon’s seal, bloodroot, yellow mandarin, lovage, are also 
often found within this forest type. 

Forest Health and Invasive Species 

Oak communities have adapted historically to a natural fire regime, and often, fire is presented as a 
management option for these forest types. Without the regular fires that oak forests are adapted to, these 
forest communities have become increasingly dense and dominated by shade-tolerant trees and shrubs.  
The stand structure this represents is one in which the absence of fire disturbance has allowed a mid-
story of shade-tolerant species to outcompete younger cohorts of shade-intermediate oak species in 
subordinate canopy layers.  

A majority of the EBCI Montane Oak-Hickory Forest has developed some type of tree form stem defect 
(forking, crooks, sweeps, and scarring) (Figure 19), an indicator of poor site conditions and that high-
grading has occurred.  An underlying factor in stem defect is the extensive history of high-grading, 
which is a significant dynamic in EBCI Montane Oak-Hickory Forest.  The combination of fire 
suppression and high-grading has created a forest of poorly formed oak trees and an increasing 
dominance of shade tolerant and fire intolerant species such as red maple and sourwood. 

Invasive species are a likely possibility in this forest type.  Species such as tree-of-heaven or princess 
tree have a high probability of being found within this forest type.  The Basic subtype will likely have a 
higher density of invasive species due to better soil fertility.  Invasive plant species can be issue when 
trying to use prescribed fire.  Some invasive species also have the tendency to thrive in an area after a 
recent burning.  Invasives such as princess tree, bush lespedeza, and Chinese silvergrass may increase 
following fire. 

Wildlife and Habitats 

Oak forests are the most widespread of all forest types in the Appalachian Mountains and are extremely 
important habitats for a wide variety of animal species.  One of the primary functional roles of Montane 
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Oak-Hickory forests in the landscape is the production of acorns and hickory nuts that are an important 
food source for many animals. Specifically, this habitat type supports a variety of game and culturally 
significant animals including wild turkey, black bear, white-tailed deer, and gray squirrel.  Oak forests 
also potentially provide important roosting habitat for a variety of bat species.  Significant animal 
species that are often found in oak forests of the Southern Appalachians and have been documented on 
EBCI lands include the black-billed cuckoo (NC State Rare), cooper’s hawk (NC Species of Special 
Concern), sharp-shinned hawk (NC State Rare), the brown creeper (NC Species of Special Concern), the 
yellow-bellied sapsucker (Federal Species of Concern), cerulean warbler (Federal Species of Concern), 
timber rattlesnake (NC species of special concern), and seepage salamander (Federal Species of 
Concern). Problems affecting species diversity and richness within this habitat type include diseases/ 
pests, fire suppression, and homogeneity of stand age and structure. 

Rare Plants and Plants of Cultural Significance 

Plants of cultural significance that can often be found in the Montane Oak-Hickory Forest: 

• White oak 
• Mayapple 
• Hog peanut 
• Solomon’s seal 
• Yellow mandarin 
• Lovage 

Timber Resources 

Trees in this forest type with timber value include all oak species, yellow poplar, hickory, maple, and 
several of the less common hardwoods (Figure 20). However, board-foot volumes in this type are 
moderate, at approximately 6,933 board-feet per acre (Table 9), mostly of low grade. This may be partly 
due to past high-grade timber harvesting, but is also due to the relatively small size of the timber which 
averages around 12 inches dbh. In the next 10 to 20 years sawtimber volumes and grades (and 
commercial value) will increase significantly as more timber move into the 16-18 inch diameter classes. 
While this description serves well as an average, site variability can result from more productive sites 
with slightly better timber quality and larger trees, and vice versa for stands on sites that are more xeric 
and with less productive soils. 

Succession 

The majority of this forest type is transitioning from the Stem Exclusion stage and entering the 
Understory Re-initiation stage of succession (See glossary).  The shade tolerant species that are found in 
the smaller diameter classes and the advanced regeneration, as well as the disruption in the natural fire 
regime, indicate that this area will eventually be dominated by shade tolerant species.  Species that will 
continue to become more common are soft maple and sourwood.  Northern red oak, white oak, and 
chestnut oak, as well as other shade intolerant species will become increasingly less common. 
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Figure 15: Basal area per species by diameter class in the Montane Oak-Hickory Forest.  An additional 14 
square feet per acre of less prevalent species are not shown in this chart. 

 
Figure 16: Trees per acre by diameter class in the Montane Oak-Hickory Forest. An additional 45 trees per acre 
of less prevalent species is not shown in this chart. 
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Figure 17: Crown class of each species in the Montane Oak-Hickory Forest.  An additional 14 square feet per 
acre basal area of less prevalent species is not shown in this chart. 

 
Figure 18: Sapling regeneration density per acre within Montane Oak-Hickory Forests. 
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Figure 19:  Percentages of trees affected by forest damaging agents within the EBCI Montane Oak-Hickory 
Forest. 

 
Figure 20: Merchantable board foot per acre volume estimates for each major species within the Montane Oak-
Hickory Forest type. 

Table 9:  Summary of board foot volume estimates per acre for the major hardwood species within the Montane 
Oak-Hickory Forest. 

Diameter 
Class (inches) 

Northern 
Red Oak 

White 
Oak 

Yellow 
Poplar 

Chestnut 
Oak Hickory 
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Maple 
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Oak 
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Oak Other 

Grand 
Total 

12-16 160 168 191 72 134 141 76 40 256 1240 
16-20 428 330 378 134 118 248 133 68 431 2269 
20-24 335 290 110 246 161 68 102 74 351 1737 
>24 440 357 103 189 217 69 137 82 94 1688 
Grand Total 1364 1145 782 641 630 526 448 264 1132 6933 
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Acidic Cove Forest (6,220 acres) 

 
Figure 21: Photo of an Acidic Cove Forest 

Location and General Information 

The Acidic Cove Forest type (Figure 21) comprises 6,220 acres or 13% of the entire forest area on the 
EBCI Trust Land.  It can be located throughout the Trust Land and can often be found in narrow strips 
adjacent to small streams. 

This cover type is generally located in coves, gorges, or sheltered slopes and on acidic soils.  Most of 
these stands are located adjacent to riparian areas.  The subtypes found on this property are the Typic, 
High Elevation, and Silverbell subtype.  The most common type found in the Trust Land is the Typic 
subtype.  The High Elevation and the Silverbell subtype only occur in relatively small patches.  The 
High Elevation subtype occurs only in Acidic Coves that are located above 4,000 feet in elevation and 
are transition zones between the Acidic Cove and the Northern Hardwood type.  The Silverbell subtype 
is distinguished from the other subtypes by the heavy presence of Carolina silverbell in the overstory.  
Because of its proximity to riparian areas, Acidic Coves play an important role in the maintenance of 
water quality. 
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Natural History and Past Management 

Like much of the EBCI forest area, this forest type was largely subject to large scale clear cutting 60-80 
years ago during the era of the chestnut blight and has been selectively logged since then.  Because this 
forest type contains less timber value and is often located on difficult to access, rocky sites near streams, 
occasionally old growth relics can be found.  However, most of the old growth hemlocks in these stands 
have died recently due to the hemlock wooly adelgid infestation. 

Current Conditions 

The most predominant canopy species in this cover type are yellow-poplar and sweet birch (Figure 22, 
Figure 23). Yellow-poplar is abundant in most diameter classes; however its abundance is in decline 
within the smaller diameter classes.  Sweet birch is the second most common species within the Acidic 
Cove forest and it is most common in the smaller diameter classes.  Less prominent species are eastern 
hemlock, soft maples, and northern red oak.  In the High Elevation subtype there is a larger abundance 
of yellow birch in the overstory and in the Silverbell subtype, Carolina silverbell is a prominent species.  
The total average basal area of the Acidic Cove is 105 square feet per acre. The majority of the basal 
area in this forest type is contained within the intermediate and codominant crown classes, with 35 and 
32 square feet per acre respectively (Figure 24). The advanced regeneration is made up of soft maple, 
sweet birch, eastern hemlock, as well as a number of miscellaneous species that could include 
serviceberry, American hornbeam, redbud, dogwood, hawthorn, holly, mulberry, eastern hophornbeam, 
choke cherry, and others (Figure 25).  Common shrub species that can be found in the Acidic Cove are 
witch-hazel, rosebay rhododendron, doghobble, large toothwort, branch lettuce, and Allegheny 
blackberry. 

Forest Health and Invasive Species 

The most recent data analyses show eastern hemlock as a predominant overstory tree species within the 
EBCI Acidic Cove forests; however with the introduction of the hemlock woolly adelgid within the past 
decade, the species is in extreme decline.  Prior to the introduction of the adelgid, eastern hemlock was a 
predominant and important tree species found within Acidic Coves.  Nearly all living hemlocks are, or 
will be affected by the adelgid, and the future of the species is uncertain.  In addition, majority of the 
EBCI Acidic Cove Forest has developed some type of tree form stem defect (forking, crooks, sweeps, 
and scarring) (Figure 26), an indicator of poor site conditions and that high-grading has occurred.   

The loss of hemlocks in the riparian areas will have a significant impact on the aquatic habitats.  
Because of its dense evergreen foliage eastern hemlock played a large role in the shading of the streams 
and the water cycle of the area.  Seasonal transpiration patterns are likely to change.  During the summer 
the transpiration rates will be higher and the stream flow will decrease.  During the winter the 
transpiration rates will be lower and the stream discharge will increase.  These changes will likely be 
permanent and will alter the aquatic habitats in much of the area.  Rhododendron will compensate for 
some of these changes however; rhododendron has a smaller leaf area than hemlocks leading to less 
transpiration.  Dense thickets of rhododendron can also hinder the growth of other tree species. 
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Acidic Cove forests are common hosts to other non-native invasive species due to the mesic conditions, 
though less so than Rich Cove forests.  Common invasive plant species that could be in the Acidic Cove 
forests are oriental bittersweet and Japanese honeysuckle. 

Wildlife and Habitats 

Acidic Coves provide unique wildlife habitat to animal species in need of moist areas, such as 
salamanders.  The extensive evergreen shrub layer, especially rhododendron, can provide shelter to a 
large number of wildlife species, including game species such as ruffed grouse.  The high abundance of 
snags in this forest type is also important to wildlife because they can provide roosting, nesting, 
foraging, and food storage locations.  In particular, the abundance of dead hemlocks due to the hemlock 
wooly adelgid provides potential roosting habitat for the Indiana bat (Federally Endangered).  Cove 
forests provide habitat for many bird species documented on EBCI lands including the black-billed 
cuckoo (NC State Rare), Cooper’s hawk (NC Species of Special Concern), sharp-shinned hawk (NC 
State Rare), the brown creeper (NC Species of Special Concern), the yellow-bellied sapsucker (Federal 
Species of Concern), and cerulean warbler (Federal Species of Concern).  Cove forests also often serve 
as important riparian buffers for headwater streams that support native aquatic species such as the 
southern Appalachian brook trout.  The most significant threat to acidic cove forests, besides conversion 
to other uses, is the presence of exotic pest species and non-native plants.  Specifically the loss of 
eastern hemlocks from the hemlock wooly adelgid has the potential to negatively alter eco-hydrological 
function in riparian areas.   

Rare Plants and Plants of Cultural Significance 

Plants of cultural significance that can be found in the Acidic Cove Forest: 

• Sweet birch 
• Yellow birch 
• Dog hobble 
• Witch-hazel 
• Branch lettuce 
• Great rhododendron 

Timber Resources 

Yellow poplar is the primary species of timber value; however timber volumes in these stands are low 
(Figure 27, Table 10). The proximity of these stands to running water and generally unfavorable terrain 
makes harvest operations difficult if not impossible. Frequently, there is little to no opportunity for 
commercial timber harvests in this forest type given current logging costs and timber markets. 

Succession 

Due to the decline and loss of the hemlock in the overstory, this stand type is beginning the Understory 
Reinitiation stage (See glossary).  As these trees die and open up the canopy, shade tolerant trees that 
had previously been remaining in the understory have the chance to move into the upper canopy. Shade 
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tolerant tree species such as sweet birch, yellow birch and soft maple, as well as rhododendron shrubs 
will become more abundant. 

 
Figure 22:  Relative basal area of predominant tree species by diameter class in the Acidic Cove Forests.  An 
additional 24 square feet per acre basal area of less prevalent species is not shown in this chart. 

0

5

10

15

20

25

4-8 8-12 12-16 16-20 20-24 24-28 28-32 >32

Ba
sa

l A
re

a 
pe

r A
cr

e 
(s

qu
ar

e 
fe

et
)

Diameter Class (inches)

Basal Area per Acre by Species and Diameter 
Class

Acidic Cove Forest

Yellow Birch

Sourwood

American Beech

Silverbell

American Basswood

Northern Red Oak

Soft Maple

Eastern Hemlock

Sweet Birch

Yellow Poplar



 

44 
 

 
Figure 23: Relative abundance of trees per acre by species and diameter class in the Acidic Cove Forests.  An 
additional 40 trees per acre of less prevalent species is not shown in this chart. 

 
Figure 24: Relative basal area of predominant tree species by crown class in the Acidic Cove Forests. An 
additional 19 square feet per acre basal area of less prominent species is not shown in this chart. 
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Figure 25: Stem count per acre of sapling regeneration within the Acidic Cove Forests. 

 
Figure 26: Percentages of trees affected by forest damaging agents within the EBCI Acidic Cove Forest 
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Figure 27: Merchantible volume estimates for the major species in the Acidic Cove Forest type. 

Table 10: Summary of board foot volume estimates per acre of the major species within the Acidic Cove Forest. 

Diameter 
Class 
(inches) 

Yellow 
Poplar 

Eastern 
Hemlock 

Sweet 
Birch 

Soft 
Maple 

Northern 
Red Oak 

American 
Basswood 

American 
Beech Other  

Grand 
Total 

12-16 390 84 201 102 62 36 5 281 1166 
16-20 874 158 154 127 97 134 63 496 2102 
20-24 512 213 51 185 173 95 34 318 1580 
>24 - 442 266 - 43 - 145 197 1094 
Grand Total 1776 898 673 414 375 268 248 1293 5943 
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Rich Cove Forest (5,228 acres) 

 
Figure 28: Photo of a Rich Cove Forest 

Location and General Information 

The Rich Cove Forest type (Figure 28) comprises 5,228 acres, or 11% of the entire forest area on the 
EBCI Trust Land.  This type can be found throughout the Trust Land. 

This cover type is generally found at low to medium elevations and on concave land surfaces.  These 
forests are mesic (see glossary) and are often located along riparian areas.  Rich Cove Forests are 
distinguished from Northern Hardwood forests by the presence of lower elevation species and 
distinguished from Acidic Cove Forests by the presence of species that prefer richer soils. Rich coves 
are important to the maintenance of water quality, due to the concave landforms and proximity to the 
riparian areas where they occur.  They are also important to overall plant diversity, especially 
herbaceous plants, as this community type is one of the most productive areas on the Trust Land.  The 
two subtypes that can be found within this stand type are the Montane Intermediate subtype and the 
Montane Rich subtype.  The difference between the subtypes is that the Montane Rich subtype is 
comprised of the most fertile, high pH soil conditions. 
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Natural History and past Management 

Rich Cove forests are traditionally the most diverse forest types in the southern Appalachians. However, 
large scale timber management has increased the dominance of yellow poplar trees and reduced overall 
diversity.  Fast-growing yellow poplar trees are capable of reaching sawlog size in Rich Cove forests 
within 40 to 60 years.  Oak forests, on the other hand, typically require 60 to 80 or more years to 
produce an abundance of commercially mature timber.  Rich Cove forests more recent history of forest 
management because of their high productivity, though many of the mature Rich Cove forests date to 
the time of the chestnut blight.  Timber management in this type is usually conducted as small patch 
clear-cuts or high-grading, though most of the poplar that grow in these forests are of similar size and 
quality such that high-grading often resembles a patch cut. Native vines and, increasingly, invasive 
plants are often a significant hindrance to natural regeneration in this forest type.  Recently harvested 
rich cove forests are frequently covered with grape vines, smoke vines, oriental bittersweet vines, or 
climbing shrubs of multi-flora rose. 

Current Conditions 

Yellow polar is the most common species within the Rich Cove Forest (Figure 30), comprising over half 
of the total basal area (Figure 29). American basswood, soft maples, and hickories are also co-dominant 
and intermediate canopy species (Figure 31), containing significant wood volumes, with most 
individuals found in the smaller diameter classes.  The total average basal area of the Rich Cove Forest 
type is 103 square feet per acre.  In the advanced regeneration layer, the most abundant sapling species 
are dogwood, soft maple, northern red oak, yellow poplar, buckeye, and American basswood, as well as 
a smaller range of miscellaneous species (serviceberry, American hornbeam, redbud, hawthorn, holly, 
mulberry, eastern hophornbeam, and choke cherry) (Figure 32).  

Rich Coves are known for their species richness and diversity.  However, contributing to this increase in 
diversity will be the increasing abundance of shade-tolerant basswood, maple, silverbell, white ash, and 
sweet birch species at the expense of less shade-tolerant species such as yellow poplar, oak, and hickory 
species.  Some of the common herb and shrub species that can be found in Rich Coves are hydrangea, 
ginseng, goldenseal, ramps, filmy angelica, large toothwort, black raspberry, flowering raspberry, 
branch lettuce, giant yellow coneflower, bloodroot, spiderwort, fox grape.   

Forest Health and Invasive Species 

Rich coves are some of the most productive areas for forest growth in Western North Carolina.  Because 
of this, invasive species are often an issue, and Rich Cove Forests often have invasive species problems.  
Non-native, invasive species that are often found in Rich Coves are oriental bittersweet and multiflora 
rose.  Native vine species can also be a problem when in great abundance. In addition, a majority of the 
EBCI Rich Cove Forest has developed some type of tree form stem defect (forking, crooks, sweeps, and 
scarring) (Figure 33), an indicator that high-grading has occurred.   
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Wildlife and Habitats 

The diverse assortment of trees and herbaceous vegetation, coupled with topographic, microclimatic, 
and soil characteristics combine in this stand type to provide an extremely productive habitat for 
numerous species of mammals, amphibians, and birds.  Due to the moist habitat that cove forests 
provide, salamanders are in abundance. Cove forests provide habitat to many bird species documented 
on EBCI lands including the black-billed cuckoo (NC State Rare), Cooper’s hawk (NC Species of 
Special Concern), sharp-shinned hawk (NC State Rare), the brown creeper (NC Species of Special 
Concern), the yellow-bellied sapsucker (Federal Species of Concern), and cerulean warbler (Federal 
Species of Concern).  Cove forests also often serve as important riparian buffers for headwater streams 
that support native aquatic species such as the southern Appalachian brook trout.  The most significant 
threat to cove forests, besides conversion to other uses, is the presence of exotic pest species and non-
native plants.    

Rare Plants and Plants of cultural Significance 

Plants of cultural significance that can be found in the Rich Cove Forest: 

• Yellow-poplar 
• American basswood 
• Black walnut 
• Shagbark hickory 
• Yellow mandarin 
• Canada horsebalm 

Timber Resources 

Yellow poplar is the most important timber species in Rich Cove Forests.  It is a valuable timber tree 
species and represents a majority of the merchantable volume in this forest type (Figure 34).  With 
nearly 8,745 board-feet per acre and average diameters between 14 and 18 inches, this forest type has 
the greatest potential for near-term commercial timber production (Table 11). However, this type can 
have highly erodible soils and is generally found in close proximity to streams. Timber management 
should be conducted in a way to prevent erosion and protect riparian areas. 

Rich Cove Forests also have the highest potential for invasive species or vine species, such as grape or 
smoke vine, to inhibit regeneration after a harvest. 

Succession 

This forest type is largely within the stem exclusion stage of forest succession, though more mature 
forests may be transitioning into the understory reinitiation stage.  This transition can last many decades, 
during which the ingrowth of younger trees creates multiple age-classes that increases structural 
diversity and subsequently increases biological diversity. 
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Figure 29:  Relative basal area of predominant tree species by diameter class in the Rich Cove Forests.  An 
additional 14 square feet per acre of less prominent species is not shown in this chart. 

 
Figure 30: Relative abundance of trees per acre by species and diameter class in the Rich Cove Forests.  An 
additional 27 trees per acre of less prevalent species is not shown in this chart. 
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Figure 31:  Relative basal area of predominant tree species by crown class in the Rich Cove Forests.  An 
additional 22 square feet per acre basal area of less prevalent species is not shown in this chart. 

 
Figure 32:  Sapling regeneration density per acre within Rich Cove Forests. 
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Figure 33:  Percentages of trees affected by forest damaging agents within the EBCI Rich Cove Forest. 

 
Figure 34: Merchantible board foot per acre volume estimates for each major species in the Rich Cove Forest 
type. 

Table 11:  Summary of board foot volume estimates per acre for each major species within the Rich Cove Forest. 
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Total 

12-16 749 193 58 56 51 7 62 328 1505 
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>24 1237 58 188 74 62 59 - 194 1872 
Grand Total 5687 540 363 326 296 237 209 1087 8745 
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Early Successional Forest (3,647 acres) 

 
Figure 35: Photo of an Early Successional Forest 

Location and General Information 

The Early Successional Forest type (Figure 35) comprises 3,647 or 7% of the entire forest area on the 
EBCI Trust Land.  This type can be found in multiple areas throughout the Trust Land.  

Natural History and past Management 

Early successional forests are dominated by young trees and shrubs and are an important habitat 
requirement for many species.  These conditions are created by storms, fires, disease or insect outbreak, 
logging, or abandoned fields that are returning to forest.  Areas in this forest type that were logged 
represent both clear-cuts and selectively harvested areas where the majority of overstory trees were 
removed.  Plants that have a high sunlight requirement are found here.  When not maintained, these 
areas will generally develop into closed forest.  Early Successional forests are not a distinct plant 
community, because they actually encompass different forest types that are in the early stages of growth. 
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Current Conditions 

The most common species found in the overstory of the early successional forests are yellow-poplar, 
scarlet oak, soft maple, sourwood, and white oak (Figure 37).  The total average basal area of the early 
successional forest is 61 square feet per acre.  Most of the basal area within this stand type is 
concentrated between 4 and 12 inches DBH and within the intermediate crown class (Figure 36, Figure 
38).  Common understory species that are often found within the early successional forest are winter-
cress, wild turnip, wild strawberry, pokeweed, red mulberry, common blackberry, Allegheny blackberry, 
northern dewberry, black raspberry, flowering raspberry, muscadine, fox grape, giant yellow 
coneflower, common elderberry. 

Forest Health and Invasive Species 

Because these forests are young and usually the result of some type of disturbance, they are extremely 
susceptible to invasive species.  Oriental bittersweet and multiflora rose, as well as native vine species 
are often found to be suppressing the growth of young trees within these forest types. In addition, a 
majority of the trees within the EBCI Early Successional Forest has developed some type of tree form 
stem defect (forking, crooks, sweeps, and scarring) (Figure 40). 

Wildlife and Habitats 

High quality early successional forest is limited and declining in the mountains of western North 
Carolina. This habitat of vigorously growing grasses, forbs, shrubs, and trees provides excellent food 
and cover for wildlife.  Low and thick woody cover is an important resource for many wildlife species.  
Young forests will typically remain good early successional wildlife habitat for approximately 5-10 
years after a cutting.  Game and culturally significant species that utilize early –successional habitats 
include black bears, white-tailed deer, rabbit, ruffed grouse and wild turkey.  The timber rattlesnake 
(State Species of Concern) is also associated with this habitat type.  Natural succession will limit the 
longevity of these habitats and their dependent species unless disturbance activities are implemented 
such as vegetation manipulation or prescribed fire.  Patch size and location within the landscape of this 
habitat type is also often limiting, as small areas provide low plant community diversity and marginal 
habitat quality for many wildlife species.  Invasive and exotic plant species also pose a major threat to 
early successional habitats.    

Timber Resources 

Due to the fact that these forest stands have generally only developed between 0 to 20 years from natural 
processes, there is currently little structural complexity and no opportunity for commercial timber 
harvests in this forest type (Figure 41). The potential for future commercial timber harvests may exist in 
30 to 50 years as the trees in the smaller diameter classes continue to grow and increase in volume. 

Succession 

The Early Successional forests are in a wide range of stages from the very beginning of the stand 
initiation stage to the stem exclusion stage (see glossary). On average these stands are somewhere near 
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the end of stand initiation.  Shade-intolerant species are the most common species in the co-dominant 
canopy class.  Tolerant species such as soft maple and sourwood are common within the regeneration 
layer, however intolerant species such as yellow-poplar are still one of the major regeneration species, as 
well as a number of miscellaneous species, which could include serviceberry, American hornbeam, 
redbud, dogwood, hawthorn, holly, mulberry, eastern hophornbeam, choke cherry, etc. (Figure 39). 

 
Figure 36:  Relative basal area of predominant tree species by diameter class in the early successional forests. 
An additional 10 square feet per acre of less prevalent species is not shown in this chart. 
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Figure 37:  Relative abundance of trees per acre by species and diameter class in the early successional forests. 
An additional 15 trees per acre of less prominent species are not shown in this chart. 

 

 
Figure 38: Relative basal area of predominant tree species by crown class in the early successional forests.  An 
additional 7 square feet per acre basal area of less prominent species is not shown in this chart. 
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Figure 39: Sapling regeneration density per acre within Early Successional Forests. 

  

 
Figure 40:  Percentages of tress affected by forest damaging agents within the EBCI early successional forest. 
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Figure 41: Merchantible board foot per acre volume estimates for each major species in the Early Successional 
Forest type 
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Pine-Oak/Heath Forest (3,537 acres)  

Location and General Information 

The Pine-Oak/Heath Forest comprises 3,537 acres or 7% of the entire forest area on the EBCI Trust 
Land. 

This forest type is most commonly found below 4,500 feet and along exposed ridges, knobs, and south 
facing slopes. These forest stands are found on very xeric sites, often adjacent to Montane Oak-Hickory 
and Chestnut Oak Forests. 

Natural History and past Management 

Like many other oak-dominated forests, this forest community was regularly burned by Native 
Americans. As a result, Pine-Oak/Heath Forests are dominated by fire-adapted species such as yellow 
pines, oak, hickory, and American chestnut. Without fire or other canopy gap disturbances that allow 
more light to reach the forest floor, it is likely that forests on these sites will transition to a greater 
dominance of shade-tolerant species at the expense of more naturally-occurring fire-adapted species, 
such as table-mountain pine and pitch pine. 

Current Conditions 

The most common species found in the Pine-Oak/Heath Forest are scarlet oak, shortleaf pine, chestnut 
oak, and sourwood (Figure 43).  The total average basal area of this forest type is 101 square feet per 
acre (Figure 42), most of which is concentrated in the codominant crown class (figure 44).  The 
advanced regeneration is dominated by shade-tolerant soft maple, sourwood, eastern hemlock, as well as 
a number of miscellaneous species that could include serviceberry, American hornbeam, redbud, 
dogwood, hawthorn, holly, mulberry, eastern hophornbeam, and choke cherry (Figure 45). 

Forest Health and Invasive Species 

Because this forest type occurs on xeric sites, it may be subject to drought stress.  Invasive plant species 
are not often a major problem in this forest type due to the poor growing conditions.  However, stressed 
forests are more susceptible to insects and diseases.  Were this forest to become stressed it would 
become more likely have problems with the invasive insects the gypsy moth or the southern pine beetle. 
In addition, a majority of the EBCI Pine-Oak/Heath forest has developed some type of tree form stem 
defect (forking, crooks, sweeps, and scarring) (Figure 46), an indicator of poor site conditions and that 
high-grading has occurred.   

Wildlife and Habitats 

Like the other oak forest types, this forest type is extremely important for wildlife, due to the production 
of hard mast in the form of acorns.  Both small and large game animals benefit from oak forests.  Pine 
forests have also been shown to provide important roosting and maternity habitat for the endangered 
Indiana bat in the southern Appalachians.  Maintaining the composition and structure of this forest type 
and its associated wildlife habitat quality requires the use of fire as a management tool.   
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Rare Plants and Plants of cultural Significance 

Plants of cultural significance that can often be found in the Pine-Oak/Heath Forest: 

• Pitch pine 
• Table mountain pine 
• Sourwood 

Timber Resources 

Valuable timber species in this forest type include all oak species, yellow poplar, pine species, and 
several of the less common hardwoods (Figure 47). Board-foot volumes in this type are low, with 
approximately 3,555 board-feet per acre, and most of this volume is mid- to low-grade (Table 12).  Poor 
growing conditions on xeric sites where this forest type grows contributes to the low grade timber and 
the relatively small size of the timber, which averages less than 12 inches dbh.  Low grade timber may 
also be partly due to past high-grade timber harvesting. This type is also frequently found on rocky and 
steep slopes, thus increasing the cost of harvest operations. Although future growth will place more 
timber into larger diameter classes and increase board-foot totals, timber management will be frequently 
unprofitable in these stands unless markets for low grade timber improve or harvesting methods can be 
made less expensive 

Succession 

These forests are currently transitioning from Stem Exclusion to the Understory Reinitiation phase (see 
glossary). This reinitiation is evidenced by occasional canopy gaps and a relatively dense understory of 
deciduous trees and shrubs. Over the next several decades, more trees will fall out of canopy dominance 
due to increased competition and limited resources for growth, and more light will reach the understory, 
accelerating the growth of a younger age class of trees. This phase of Understory Reinitiation can last 
many decades. The ingrowth of younger trees creates multiple age-classes which increases structural 
diversity and subsequently increases biological diversity. However, of particular concern in these stands 
is the gradual replacement of shade-intolerant pines with more shade-tolerant hardwood and shrub 
species. These pine communities are becoming increasingly rare due to fire suppression and will become 
increasingly rare without fire or other active management that mimics the effects of fire. 
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Figure 42:  Relative basal area of predominant tree species by diameter class in the Pine-Oak/Heath Forest. An 
additional 16 square feet per acre basal area of less prevalent species is not shown in this chart. 

 
Figure 43:  Relative abundance of trees per acre by species and diameter class in the Pine-Oak/Heath Forests.  
An additional 30 trees per acre of other less prevalent species is not shown in this chart. 
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Figure 44:  Relative basal area of predominant tree species by crown class in the Pine-Oak/Heath Forest.  An 
additional 15 square feet per acre basal area of less prominent species is not shown in this chart. 

 
Figure 45:  Stem count per acre of sapling regeneration within Pine-Oak/Heath Forests. 
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 Figure 46:  Percentages of trees affected by forest damaging agents within the EBCI Pine-Oak/Heath Forest. 

 
Figure 47: Merchantible board foot per acre volume estimates for each major species in the Pine-Oak/Heath 
Forest type 
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White Pine Forest (1,652 acres) 

 
Figure 48: Photo of a White Pine Forest 

Location and General Information 

The White Pine Forest type (Figure 48) comprises 1,652 acres or 3% of the entire forest area on the 
EBCI Trust Land. 

Natural History and past Management 

There are two types of White Pine forest within the EBCI forest.  These types include both natural and 
planted White Pine forests.  However, most of this forest type is the result of planting.  Natural forests 
have more structural complexity compared to plantation forests.  A natural forest would have more 
diversity in species composition as well.  Plantation forests are often single species, even aged, and are 
evenly spaced. 

Current Conditions 

The White Pine forest type is dominated by eastern white pines.  Other species such as sourwood, white 
oak, and soft maples are very low in abundance.  Most of these other species can be found in the lower 
diameter classes between 4 and 10 inches in diameter (Figure 50). The total average basal area within 
this forest type is 115 square feet per acre (Figure 49).  The basal area of the White Pine Forest is mostly 
concentrated in the codominant crown class (45 square feet per acre), however unlike most of the other 
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forest types, a fair amount of the basal area is also concentrated in the dominant class as well (25 square 
feet per acre) (Figure 51).  Eastern white pine is the most predominant species in the advanced 
regeneration followed by miscellaneous species which could include serviceberry, American hornbeam, 
redbud, dogwood, hawthorn, holly, mulberry, eastern hophornbeam, choke cherry, etc. (Figure 52). 

Forest Health and Invasive Species 

Some of the white pines in this stand are stressed due to the intense competition for limited light, 
moisture, and nutrient resources. Many of the trees (approximately 40%) in the White Pine Forest have 
some type of tree form defect (forking, crooks, sweeps, and scarring). Another 25% are affected by 
suppression (Figure 53). Healthy pines have a live crown to height ratios (see glossary) 1:3 or greater 
and planted stands must be thinned in order for the pines to maintain this ratio. This forest is generally 
overstocked and a live crown to height ratio lower any lower than 1:3 is an indicator that trees in this 
stand are at a stocking level that may begin to threaten their health and make them more susceptible to 
beetle attack, wind-throw, and other disturbance.   

Wildlife and Habitats 

White pines and white pine plantations generally have limited benefits for wildlife by themselves, but 
when mixed with adjacent hardwood forests they can provide beneficial evergreen cover and nesting 
sites.  White pines have been shown to provide important roosting and maternity habitat for the 
endangered Indiana bat in the southern Appalachians.  Prescribed fire may be beneficial in stimulating 
understory cover habitat within this forest type.     

Rare Plants and Plants of cultural Significance 

Plants of cultural significance that can be found in the White Pine Forest: 

• Eastern white pine 
• Bear huckleberry 

Timber Resources 

With around eight thousand boardfeet per acre and average diameters around 16 inches, this timber type 
has potential to sustain a profitable timber-sale assuming local markets for white pine sawtimber persist 
(Figure 54, Table 13). However, there are relatively few acres of this stand type and eastern white pine 
does not have very valuable timber.  Some of the stands of this timber type are found in areas that have 
highly erodible soils and are in close proximity to streams. Any timber management should be 
conducted in a way to prevent erosion and protect riparian areas in these stands. 

Succession 

The majority of this forest type is mixed between the Stem Exclusion and the Understory Reinitiation 
stage of forest succession (see glossary). Where the plantation is intact the forest is within the Stem 
Exclusion Stage. Every tree in an intact plantation would be approximately the same age and height. 
Where the plantations are falling apart the forest is moving into the Understory Reinitiation Stage.  This 
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is evidenced by the large number of stems within the regeneration layer of the forest structure.  The 
dominance of eastern white pine within the regeneration and in the lower diameter classes indicate that 
white pine will persist in future stands, but white pine plantations will decline without continued 
planting. 

 

Figure 49:  Relative basal area of predominant tree species by diameter class in the White Pine Forests.  An 
additional 37 square feet per acre basal area of other, less prominent species is not shown in this chart. 
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Figure 50:  Relative abundance of trees per acre by species and diameter class in the White Pine Forests. An 
additional 25 trees per acre of less prominent species is not shown in this chart. 

 
Figure 51:  Relative basal area of predominant tree species by crown class in the White Pine Forests.  An 
additional 11 square feet per acre basal area of less prominent species is not shown in this chart. 
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Figure 52: Sapling regeneration density per acre within White Pine Forests. 

 

 
Figure 53:  Percentages of tress affected by forest damaging agents within the EBCI White Pine Forest. 
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Figure 54: Merchantible board foot per acre volume estimates for each species in the White Pine Forest type. 

Table 13:  Summary of board foot volume estimates per acre by grade for both softwood and hardwood species 
found within the White Pine Forest type. 

Diameter Class (inches) Eastern White Pine Scarlet Oak Other Grand Total 
12-16 469 169 341 979 
16-20 1722 67 174 1963 
20-24 1859 132 - 1991 
>24 2400 - - 2400 
Grand Total 6450 367 515 7332 
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Northern Hardwood Forest (912 acres) 

 
Figure 55: Photo of a Northern Hardwood Forest 

Location and General Information 

The Northern Hardwood type (Figure 55) comprises 912 acres, or 2% of the entire forest area on the 
EBCI Trust Land. This forest type is found only in the Forest Reserve, and is, therefore, relatively 
uncommon. 

These forests are located at mid to high elevations, where cool and wet conditions are common. There 
are two subtypes of the Northern Hardwood forest found within the EBCI forests.  These types are the 
Typic and Rich subtypes.  The Rich subtype occurs on slightly more productive soils. 

Natural History and past Management 

Due to high elevations and difficult accessibility, this forest type has been logged less than other forest 
types within the Trust Land.  While some old growth may exist because of access difficulty, likely most 
of this forest type was harvested 60-80 years ago during the era of the chestnut blight. 
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Current Conditions 

The predominant species in these Northern Hardwood Forests include American basswood, hard and 
soft maples, yellow birch, northern red oak, and silverbell, with smaller volumes of sweet birch and 
American beech (Figure 56, Figure 57).  The majority of the basal area in this forest type is contained 
within the intermediate and codominant crown classes, with 49 and 39 square feet per acre respectively 
(Figure 58). Common herb and shrub species that can be found in this forest type are ramps, filmy 
angelica, Appalachian yellow coneflower, Solomon’s seal, flowering raspberry, branch lettuce, giant 
yellow coneflower, and highbush blueberry. 

Understory sapling regeneration is dominated by yellow birch, followed by American beech, silverbell, 
and hard maple. There are also miscellaneous sapling species represented, including serviceberry, 
American hornbeam, redbud, dogwood, hawthorn, holly, mulberry, eastern hophornbeam, and choke 
cherry (Figure 59).  

Forest Health and Invasive Species 

A majority of the EBCI Northern Hardwood Forest has developed some type of tree form stem defect 
(forking, crooks, sweeps, and scarring), an indication that intermediate stand improvement measures 
have not been implemented on a consistent basis (Figure 60).  An underlying factor in stem defect is 
crown suppression, which is a significant dynamic in EBCI Northern Hardwood Forests. 

A threat to American beech is beech bark disease, which has become an issue in parts of western North 
Carolina, including on EBCI lands.  A non-native, invasive species that can likely be found in this forest 
type that thrives in mesic, rocky areas is Japanese spiraea.  This species was introduced as an ornamental 
and has become a threat to rare plant communities as it outcompetes native herbs and shrubs.  However, 
because this forest type is at high elevations and is less accessible to humans, non-native, invasive plant 
species are likely to be fairly uncommon. 

Wildlife and Habitats 

Because these types of forests are often located near Spruce-Fir Forests, species that rely on Spruce-Fir 
Forests also utilize the resources of the nearby Northern Hardwood Forests.  Tree species such as yellow 
birch, American beech, sugar maple, and yellow buckeye provide natural cavities and decaying wood 
for species such as the northern saw-whet owl (Federal Species of Concern), brown creeper (NC State 
Species of Concern), black-billed cuckoo (NC state rare), yellow-bellied sapsucker (species of special 
concern), and black-capped chickadee.  Cooper’s hawks (NC State Species of Concern) and Sharp-
shinned hawks (NC State Rare) have also been documented within this habitat type on EBCI lands.  The 
federally endangered Carolina northern flying squirrel is found within this forest type on EBCI lands, 
particularly in areas containing red spruce components.  Restoring conifer components to existing 
northern hardwood stands (i.e. red spruce) has the potential to improve habitat quality for rare species 
such as the Carolina northern flying squirrel.  Eastern elk also utilize these high elevation forests, 
especially when they are adjacent to open areas. The lack of disturbance and closed canopy nature of 
northern hardwood stands can limit habitat diversity for species requiring a diverse understory.  
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Additional threats to this forest type that would negatively impact wildlife include non-native tree 
pathogens.   

Rare Plants and Plants of cultural Significance 

This forest type is the most likely location for some of the rare plants that may be found on the Trust 
Land.  Its high elevations and difficult accessibility to humans has allowed for forests to mature for 
longer than other forest types.  Rock-gnome lichen prefers high elevation and high humidity, rocky areas 
and may be found in this forest type.  The small whorled pogonia is another rare species that may be 
found in this forest type, as it prefers older hardwood stands. 

Plants of cultural significance that can be found in the Northern Hardwood Forest: 

• American beech  
• Yellow buckeye 
• Black cherry 

Timber Resources 

At 9,094 board feet per acre, this forest type has one of the highest board foot volumes out of all of the 
forest types that can be found within the Trust Land (Figure 61 Table 14).  However, this high volume 
amount is likely due to the inaccessibility and high elevations in which this forest type is found.  
Because this forest type has not been harvested as often as many of the other types, the trees have been 
able to grow larger for many more years. 

Succession 

Much of this stand type would currently be classified into the transitional stage between the Stem 
Exclusion stage of succession and the next successional stage of Understory Reinitiation (See glossary).  
The closure of the canopy has been reached and competition between the overstory trees has begun to 
differentiate the more vigorous trees from the weaker ones.  There are also a large number of stems 
within the regeneration layer.  The similar species within the regeneration and in the overstory indicate 
that the species composition will remain relatively constant. 
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Figure 56: Relative basal area of predominant tree species by diameter class in the Northern Hardwood Forest. 
An additional 22 square feet per acre basal area of other less prevalent species are not included in this chart. 

 
Figure 57: Relative abundance of trees per acre by species and diameter class in the Northern Hardwood Forest. 
An additional 35 trees per acre of other less prevalent species are not shown in this chart. 

0

5

10

15

20

25

30

35

4-8 8-12 12-16 16-20 20-24 24-28 28-32 >32

Ba
sa

l A
re

a 
pe

r A
cr

e 
(s

qu
ar

e 
fe

et
)

Diameter Class (inches)

Basal Area per Acre by Species and Diameter 
Class

Northern Hardwood Forest

Silverbell

Sweet Birch

American Beech

Northern Red Oak

Yellow Birch

Soft Maple

Other Spruce sp.

Hard Maple

American Basswood

0

5

10

15

20

25

30

35

4-8 8-12 12-16 16-20 20-24 24-28 28-32 >32

Tr
ee

s p
er

 A
cr

e

Diameter Class (inches)

Trees per Acre by Species and Diameter Class
Northern Hardwood Forest

Other Spruce sp.

American Beech

Silverbell

Northern Red Oak

Soft Maple

Hard Maple

American Basswood

Yellow Birch



 

74 
 

 
Figure 58: Relative basal area of predominant tree species by crown class in the Northern Hardwood Forest.  An 
additional 17 square feet per acre basal area of other less prevalent species is not shown in this chart. 

 
Figure 59: Sapling regeneration density per acre within Northern Hardwood Forests. 
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Figure 60: Percentages of trees affected by forest damaging agents within the EBCI Northern Hardwood Forest. 

 
Figure 61: Merchantible board foot per acre volume estimates for each species in the Northern Hardwood Forest 
type. 

Table 14:  Summary of board foot volume estimates per acre for the major species within the Northern Hardwood 
Forest type. 
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Montane Alluvial Forest (737 acres) 

Location and General Information 

The Montane Alluvial Forest type comprises 737 acres or 2% or the entire forest area on the EBCI Trust 
Land.  Throughout the Trust Land, it is located along streams such as Soco Creek, Oconaluftee River, 
and Raven Fork. 

Natural History and past Management 

Existing Montane Alluvial Forests are a relatively small fraction of the original acreage in this type as 
this lower, flatter land was more accessible and developable either for agriculture or structures.  They 
add significant diversity to the overall forest matrix with many wetland associated species.  Montane 
Alluvial forests are very productive, but also hard to manage for timber due to their proximity to 
waterways.  Because of associated land clearing these rich site also often infested with invasives plants 
(e.g. privet, Japanese knotweed, and multiflora rose). 

Current Conditions 

Montane Alluvial Forests are distinguished from Cove forests by the presence of wetland or alluvial 
indicator species such as sycamore.  This type covers forests of mountain river floodplains.  Yellow 
poplar is the most prominent species within the Montane Alluvial Forest.  Other common species are 
soft maple, white oak, and sourwood (Figure 62, Figure 63).  The total average basal area of this forest 
type is 113 square feet per acre, most of which is concentrated within the codominant crown class 
(Figure 64).  In the regeneration layer miscellaneous species are the most common.  American beech, 
soft maple, and sourwood are also species that can be found in the regeneration (Figure 58). Common 
shrub and herb species that can be found in this forest type are doghobble, rosebay rhododendron, 
yellow root, giant yellow coneflower, common elderberry, and fox grape. 

Forest Health and Invasive Species 

This forest type is often located along and nearby population centers and rivers, meaning that the 
probability for invasive species is high.  Many invasive species thrive in moist areas along streamsides 
and riparian areas.  Species that are likely to be found in these forests are mimosa, Chinese privet, 
Japanese spiraea, oriental bittersweet, garlic mustard, Japanese stiltgrass, and Japanese knotweed. In 
addition, over 75% of the trees within the Montane Alluvial Forest suffer from some form of tree form 
defect such as forking, crooks, sweeps, or scarring (Figure 66). 

Wildlife and Habitats 

Forests found along large streams and rivers provide important habitat for many terrestrial and aquatic 
species that use the riparian area as their primary habitat or as a corridor.  Montane alluvial forests 
provide critical riparian buffers to aquatic ecosystems that serve to maintain habitat quality and 
productivity for species such as the sicklefin redhorse (Federal Candidate), wounded darter (Federal 
Species of Concern), olive darter (Federal Species of Concern), and the eastern hellbender (Federal 



 

77 
 

Species of Concern).  These forests also serve as important foraging corridors and provide potential 
roost trees for the northern long-eared bat (Federally Threatened) and the Indiana bat (Federally 
endangered).  Montane alluvial forests are also particularly important for breeding amphibian 
populations due to associated wetland habitats.  Invasive species and habitat homogeneity resulting from 
a variety of anthropogenic factors can negatively impact terrestrial and aquatic wildlife species within 
this forest type.  

Rare Plants and Plants of cultural Significance 

A rare plant that may be found in this forest type is Virginia spiraea.  Virginia spiraea can be found 
along rocky riverbanks and it relies on periodic disturbances such as high velocity floods.  This species 
is rare because its habitat is quite specific and many of its habitat needs are being disrupted and 
displaced by humans. 

Plants of cultural significance that can be found in the Montane Alluvial Forest: 

• Yellow-poplar 
• Yellowroot 
• American basswood 
• Giant cane 
• Spicebush 
• Hog peanut 
• Butternut 

Timber Resources 

Yellow poplar is the primary species of timber value; however boardfoot volumes in these stands are 
considerably low (Figure 67, Table 15). The proximity of these stands to running water and generally 
unfavorable terrain makes harvest operations difficult if not impossible. There is little to no opportunity 
for commercial timber harvests in this forest type given current logging costs and timber markets. 

Succession 

The majority of this forest type is entering the understory reinitiation stage.  This is evidenced by the 
large number of stems within the regeneration layer.  Currently the most abundant species within the 
overstory is yellow-poplar.  However, as shown in figure 58, yellow-poplar is not a dominant sapling 
species.  Species that are predominant in the regeneration layer are shade tolerant species such as 
American beech, soft maple, and sourwood.  These shade tolerant species will become more prominent 
in the upper canopy layer as shade intolerant species such as yellow-poplar die off. 
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Figure 62:  Relative basal area of predominant tree species by diameter class in the Montane Alluvial Forests.  
An additional 23 square feet per acre basal area of less prominent species is not shown in this chart. 

 
Figure 63: Relative abundance of trees per acre by species and diameter class in the Montane Alluvial Forests. 
An additional 55 trees per acre of less prevalent species is not shown in this chart. 
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Figure 64:  Relative basal area of predominant tree species by crown class in the Montane Alluvial Forests.  An 
additional 27 square feet per acre basal area of less prevalent species is not shown in this chart. 

 
Figure 65: Sapling regeneration density per acre within Montane Alluvial Forests. 
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Figure 66:  Forest health status of the EBCI Montane Alluvial Forest 

 
Figure 67: Merchantable board foot per acre volume estimates for each major species in the Montane Alluvial 
Forest type. 

Table 15:  Summary of board foot volume estimates per acre by grade of the major hardwood species in the 
Montane Alluvial Forest. 

Diameter Class 
(inches) 

Yellow 
Poplar 

White 
Oak 

Virginia 
Pine 

Soft 
Maple Sycamore 

Southern 
Red Oak Other 

Grand 
Total 

12-16 672 64 123 118 - - 306 1283 
16-20 1181 298 275 235 - 153 82 2224 
20-24 545 349 - - 243 - - 1137 
>24 718 - - - - - - 718 
Grand Total 3116 711 397 353 243 153 388 5362 
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Virginia Pine Successional Forest (345 acres) 

Location and General Information 

Virginia Pine Successional Forests comprise 345 acres or 1% of the entire forest area on the EBCI Trust 
Land.   

Natural History and Past Management 

This community occurs in areas where canopy removal has created dry, open conditions and bare 
mineral soil, allowing for the establishment of Virginia pine.  These habitats could include former fields 
and pastures, clear cuts, or burned areas. 

Current Conditions 

This forest type is dominated by Virginia pine, with smaller amounts of soft maple, yellow poplar, white 
oak, and Eastern white pine (Figure 68, Figure 69).  Most of the basal area is concentrated in the 
codominant and intermediate crown classes (Figure 70).  The most common regeneration species are 
soft maples, sourwood, and white oak (Figure 71). Virginia pine is only a nominal part of the 
regeneration and therefore this forest type will likely be converted to other forest types in the decades to 
come. 

Forest Health and Invasive Species 

Approximately 80% of the trees within this forest type have a tree form defect, which is the highest 
percentage of all of the forest types (Figure 72).  This may be a factor of poor soil conditions. 

Wildlife and Habitats 

Young Virginia pine stands provide good cover and forage habitat for small mammals and birds.  
Virginia pine forests are also important forests for production of browse for white-tailed deer.  Virginia 
pines are a favorite of woodpeckers, because of the soft wood in older trees.   

Rare Plants and Plants of cultural Significance 

Plants of cultural significance that can be found in the Virginia Pine Successional Forest: 

• Virginia pine 
• Sourwood 

Timber Resources 

Given the low stem density (93 trees per acre) and young tree age in this forest type, and the tendency 
for Virginia pine to colonize reforesting abandoned and cutover sites, there is currently little structural 
complexity and no opportunity for commercial timber harvesting in this forest type (Figure 73, Table 
16). The potential for future commercial timber harvests may exist in 30 to 50 years as trees in the 
smaller diameter classes continue to grow and increase in volume. 
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Succession 

This forest type is within the understory reinitiation stage of succession.  This is evidenced by the large 
number of stems within the regeneration layer as well as the lower number of stems in the lower 
diameter class.  Because Virginia pine only has a few stems in the regeneration layer, this species will be 
less dominant in the future.  Without the addition of a disturbance, more shade tolerant tree species such 
as red maple and sourwood will become the most predominant tree species. 

Figure 68:  Relative basal area of predominant tree species by diameter class in the Virginia Pine Successional 
Forests.  An additional 9 square feet per acre basal area of less prominent species is not shown in this chart. 
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Figure 69:  Relative abundance of trees per acre by species and diameter class in the Virginia Pine Successional 
Forest. An additional 17 trees per acre of less prevalent species is not shown in this chart. 

 
Figure 70:  Relative basal area of predominant tree species by crown class in the Virginia Pine Successional 
Forests.  An additional 9 square feet per acre basal area of less prominent species is not shown in this chart. 
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Figure 71:  Sapling regeneration density per acre within the Virginia Pine Successional Forest. 

 
Figure 72:  Forest health status of the EBCI Virginia Pine Successional Forest 

 
 

0

20

40

60

80

100

120

140

St
em

s p
er

 a
cr

e
Sapling Regeneration by Species
Virginia Pine Successional Forest

Saplings 1.0-2.9 inch diameter Saplings 3.0-4.9 inch diameter

Forest Damaging Agents
Virginia Pine Successional Forest

Tree Form

None

Suppression

Disease

Insects



 

85 
 

 
Figure 73:  Summary of estimated merchantable volume of the major species within the Virginia Pine 
Successional Forest. 

Table 16:  Summary of board foot volume estimates per acre for species found within the Virginia Pine 
Successional Forest type. 

Diameter Class (inches) Virginia Pine Yellow Poplar Pitch Pine Shortleaf Pine Grand Total 
12-16 795 - 56 43 894 
16-20 - 393 - - 393 
Grand Total 795 393 56 43 1287 
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10. Resource Protection Program Implementation Plan  

Authority for protection of forest resources is provided for by the Act of September 20, 1922 (42 Stat. 
857; 16 U.S.C. 594), which reads as follows:  

  The Secretary of the Interior is authorized to protect and preserve from fire, disease, or the 
ravages of beetles, or other insects, timber owned by the United States upon the Public Lands, 
National Parks. National Monuments, Indian Reservations, or other lands under the jurisdiction 
of the Department, with states, or with owners of timber: and appropriations are authorized to be 
made for such purposes.  

   

Fire Management Program  

The following describes the general philosophy of Wildland Fire Management Programs under 
development on EBCI lands, and is consistent with the recommendations of this Forest Management 
Plan.  For specific Wildland Fire Operations and Fuels Management projects related activities please 
refer to the BIA’s Wildfire Management Plan, Prescribed Burn Plan, and or Fuels Management Plan, 
which are being developed concurrently with this Forest Management Plan. 

Care will be taken to allow fire to achieve its natural role in the environment by perpetuating naturally 
occurring plants and animal habitat, promoting mosaic vegetative patterns, and by maintaining or 
reestablishing a “natural” fire regime.  Prescribed fire and variable wildfire suppression tactics dictated 
by appropriate management response to wildfires will be utilized to accomplish desired resource 
management objectives by reintroducing fire back into the landscape where exclusion may have had 
adverse effects. Fire Management will also be utilized to reestablish, maintain, and enhance habitat for 
threatened/endangered and tribally significant plant and animal species.  Minimal Impact Suppression 
Tactics (MIST) will be implemented, when applicable, to ensure avoidance of any unacceptable effects 
to the local environment. Fuels management prescriptions will also be prepared to meet Tribal Natural 
Resource Objectives and implemented in a manner to avoid fire effects of “unnatural” severity levels.  

Please refer to the Spatial Wildland Fire Management Plan and specific Fuels/Prescribed Fire Project 
Plans for details.  

 

Insects and Disease 

The objective of forest pest management is to minimize losses from insects, diseases, and other pests 
through implementation of sound forest management practices.  Policy regarding forest pest 
management on Indian lands is generally expressed in 25 CFR 163 and more explicitly addressed in 53 
IAM Chapter 6.  Authority is described in The Protection Act of September 20, 1922 and the 
Cooperative Forestry Assistance Act of 1978.  Section 5 of the Cooperative Forestry Assistance Act 
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authorizes the Secretary of Agriculture to protect trees and forests, wood products, stored wood, and 
wood in use from insects and diseases.  The Agreement of March 28, 1983, between the Departments of 
Agriculture and Interior provides for funding and technical assistance through the U.S. Forest Service 
(USFS) for approved pest control activities.  Proposals from tribes for prevention and suppression 
projects and associated funding must include a biological evaluation written by a USFS entomologist or 
pathologist, completed form FS-3400, project narrative and benefit cost analysis.  Funding for specific 
projects are applied for on a fiscal year basis.  Project proposals are due in the BIA Eastern Regional 
Office before September 30. 

There are many forest insects and diseases that can be harmful to the EBCI forests. However, most of 
these pests and pathogens are species-specific in their host requirements.  Insects and diseases posing the 
greatest imminent threat are mentioned here.  

European Gypsy Moth 

The gypsy moth (Lvmantria dispar) (Figure 74) is potentially the 
most destructive forest pest to threaten the EBCI’s forests since the 
chestnut blight killed all of the American chestnut in the early part 
of the 20th century. Since its introduction into Massachusetts in 
1869, it has spread throughout the northeast and mid-Atlantic 
states. 

The pest goes through population cycles where it builds up over a 
period of years, peaks, and then crashes. In the southern 
Appalachian Mountains, it potentially could reach devastating 
levels and defoliate thousands of acres in one season.  

The gypsy moth does all of its damage in the larval stage of its development. The moth lays its eggs in 
the summer preceding defoliation. The egg masses are very visible in the winter months. They are light 
tan and about the size of your thumbnail. Each egg mass contain thousands of eggs. They are usually 
found on the underside of tree limbs, in bark crevasses, or under debris such as firewood piles, 
abandoned cars, and the eaves of buildings. 

From mid-April to early May, the eggs hatch releasing tiny larvae. This usually coincides with the 
emergence of the oak leaves. The larvae go through four development stages. During each stage they 
feed on the newly emerging leaves. In the fourth stage of development, the larvae reach two inches in 
length and show a characteristic pattern of blue and red dots on their back. It is during this stage that the 
most severe defoliation occurs. Oak species are their favorite food, and thus, the presence of oaks 
determines the location and severity of gypsy moth infestation. In late June or early July, the larvae 
pupate; shortly after, adult male and female moths emerge to mate and lay their eggs. 

Where defoliation is imminent or on-going, the primary objective should be to protect stands that are at 
high risk and have high value and to regenerate stands that are close to maturity before they are 
defoliated.  In such situations, aerial application of pesticide is probably the only viable option. 

Figure 74: European gypsy moth 
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Cultural Control 

Controlling or minimizing the spread of the gypsy moth can be accomplished through silvicultural 
treatment of threatened stands.  The mobility of the moth larvae is limited, therefore thinning reduces the 
rate at which the invasion advances.  In order for silvicultural treatments to be effective, they must be 
conducted a minimum of 2 years before defoliation occurs, because the stand needs time to recover from 
the stress of thinning.  Chemical treatments for insect control would be used only when no other 
alternative is effective or for high value stands.   

 (a) Pre-salvage Thinning  
Pre-salvage thinning is designed to reduce damage by removing highly vulnerable (high hazard) trees 
before they are defoliated and die; the main objective is to reduce the vulnerability of the stand.  

 (b) Sanitation Thinning  
Sanitation thinning is designed to prevent the spread and establishment of damaging organisms as 
opposed to pre-salvage thinning, the main objective is to reduce stand susceptibility. Sanitation thinning 
is accomplished by eliminating trees that are current or prospective sources of infestation. With the 
gypsy moth, this process entails removing preferred food species (oaks, especially white oaks), 
removing structural features or refuges, and promoting predator and parasite habitat. The same 
precautions on timing given for pre-salvage thinning apply here. Stands that can be considered for 
sanitation thinning are similar to those considered for pre-salvage thinning. The main difference is that 
these stands have less than 50 percent of their basal area in preferred food species, so it is possible to 
reduce this percentage enough to change stand susceptibility. 

 (c) Pre-salvage Harvest  
The primary objective of pre-salvage harvest is to harvest the stand before defoliation in order to use the 
adequate advanced regeneration present and preserve stump sprouting. These stands are within 5 years 
of maturity, or have an unacceptable density of acceptable growing stock. 

 (d) Pre-salvage Shelterwood  
The main objective is to develop adequate regeneration by shelterwood cutting, since advanced 
regeneration and stump sprouting potential stockings are not adequate. If a large number of undesirable 
understory woody stems or herbaceous plant cover are present, it may be necessary to control them 
before the shelterwood cut. Selection of trees to be left in the residual stand will be based on seed 
productivity, desired species, crown condition, and spacing. When advanced regeneration stocking 
becomes adequate, usually 5 to 7 years (although oak may take longer), the residual trees can be 
removed. 

 (e) Mortality Recovery  
A contingency salvage plan will be developed in the event that mortality becomes imminent due to 
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repeated defoliation. Mortality will generally occur if trees are defoliated twice in the same growing 
season or if defoliation occurs three years concurrently.  

Other Gypsy Moth Control Options 

The decision to use pesticides is influenced by a number of factors: (1) high density of egg masses; (2) 
greater than 50% oak in the infested stand; (3) dead or dying branches, especially near the top of the 
tree; or, (4) if the stand is near other heavily infested areas. 

Treating localized infestations with an insecticide will slow the spread. However, this only temporarily 
reduces the number of caterpillars. Pest control materials are best applied when the caterpillars are 
small. This enhances the effectiveness of these materials, as they are less effective as caterpillars 
increase in size. One of the commonly used pest control materials for managing Gypsy moth is the 
bacterium, Bacillus thuringiensis 'Kurstaki' (BtK). BtK must be consumed in order to kill Gypsy moth 
larvae. The best time to spray (aerially) with Bt is just after egg hatch. The young caterpillars are much 
more susceptible to Bt than older, larger caterpillars. BtK is not harmful to beneficial organisms such as 
honeybees. 

Gypsy moth is susceptible to attack by various natural enemies such as parasitic wasps (parasitoids), 
predators, and pathogens (fungi and viruses). The major parasites are the egg parasitoid, Ooencyrtus 
kuvanae and a parasitic fly of the caterpillar, Blepharipa pratensis. A large predatory beetle, Calosoma 
sycophanta feeds on Gypsy moth caterpillars.  

A fungus, Entomophaga maimaiga causes a disease in Gypsy moth larva that kills them. It was 
introduced into the USA in 1909. However, it was undetected for over 80 years until it was recovered 
again in the late 1980's. This fungus overwinters as a resting spore within dead caterpillars. It infects live 
caterpillars in the spring. The abundance of the fungus depends on wet weather because the fungus 
performs best under moist conditions. The spores (conidia) are spread by wind and infect other 
caterpillars. The fungus can kill caterpillars within one week. E. maimaiga will infect Gypsy moths at 
low populations. It is possible that this fungus, which is found in the soil, may follow the spread of 
Gypsy moth. 

During outbreaks or when populations are high, Gypsy moths may be killed by a viral organism known 
as nucleopolyhedrosis virus (NPV). Unlike E. maimaiga, the virus only occurs under outbreak 
conditions, because caterpillars are generally crowded and stressed from lack of food. 

Monitoring 

A plan for monitoring and risk assessment was developed in cooperation with the Timber Committee 
and the Tribal Council.  The BIA Forestry department began a monitoring program consisting of 
pheromone traps for the male moths in 1988. 
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Southern Pine Beetle 

The southern pine beetle (SPB) (Figure 75), Dendroctonus frontalis, is considered one of the most 
serious pests of southern pines. However, the SPB poses a threat to all pines, including white pine 
(Pinus strobus), within its home range. There are approximately 5,279 acres of forest type containing a 
pine component on the Cherokee Trust Land (White Pine Forests, Pine-Oak/Heath Forests, and Virginia 
Pine Successional Forests).  Shortleaf, pitch, and Virginia pines are the favored hosts found in the EBCI 
forests. Outbreaks of SPB have occurred within the last few years. Approximately 20 acres were 
identified in 2000 that required treatment, which consisted of felling dead or dying trees and conducting 
a broadcast burn.  

Control 

 (a) Direct control  
The forest manager will decide the appropriate control measure to be used based on tribal policy, 
economics, and labor availability. Suggested direct control methods are:  

1) Salvage of infested trees.  
2) Cut-and-leave infested trees.  
3) Cut-and-top infested trees.  
4) Pheromones to attract beetles to pre-selected trees (trap trees) then salvage.  
5) Trap trees treated with cacodylic acid to cause brood mortality.  
6) Fell and burn infested trees,  
7) Fell and remove bark of infested trees.  
8) Insecticide treatment of felled infested trees.  
9) Insecticide treatment of standing infested trees.  
10) Clear-cut and burn.  

 b) Indirect control (prevention)  
Preventive “control” tactics are methods that attempt to reduce individual stand or tree susceptibility to 
initial attack and subsequent spot growth. Thinning overstocked pine stands to between 80 to 90 ft2/ac 
basal area to increase tree vigor as well as insecticide spraying can be effective in reducing instances of 
SPB attack. Thinning of Virginia pine (Pinus virginiana) will not be conducted because of a lack of 
wood firmness and blow down potential. 

Monitoring 

Southern pine beetle outbreaks are most effectively identified from the air.  The appearance of relatively 
circular, browned-out patches in pine stands are usually indicative of an outbreak.  If left untreated, the 
outbreaks can grow in size until the entire stand is infested.  In drought years, beetle detection flights 
should be flown at least once a year in order to control any outbreaks before serious damage occurs.  
The USDA Forest Service State and Private Forestry entomologists out of the Regional Office in Atlanta 
may be able to provide assistance or consultation. 
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Figure 75: Identification of southern pine beetle and beetle infestations: A) Identification of beetle infestation at 
the individual tree level, B) Identification of beetle infestation at the landscape level, C) Profile of an adult southern 
pine beetle (Dendroctonus frontali). 

Hemlock Woolly Adelgid 

Native to Asia, the hemlock woolly adelgid (Figure 76) is a small, aphid-like insect that threatens the 
health and sustainability of eastern hemlock and Carolina hemlock within the EBCI forest.  This pest 
was first reported in the Eastern United States in 1951; however, it was not until the last decade when 
woolly adelgid infestation decimated hemlock populations in western North Carolina. Hemlock decline 
and mortality typically occur within 4 to 10 years of infestation.  Other hemlock stressors, including 
drought, poor site conditions, and other insect and disease pests can accelerate the rate and extent of 
hemlock mortality. 

A 

B 

C 
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Figure 76:  Identification of hemlock woolly adelgid on an eastern hemlock branch 

The hemlock woolly adelgid is tiny, less than 1/16-inch long, and varies from dark reddish-brown to 
purplish-black in color. As it matures, it produces a covering of wool-like wax filaments to protect itself 
and its eggs from natural enemies and prevent them from drying out (Figure 69). This “wool” (ovisac) is 
most conspicuous when the adelgid is mature and laying eggs. Ovisacs can be readily observed from late 
fall to early summer on the underside of the outermost branch tips of hemlock trees. 

The hemlock woolly adelgid is parthenogenetic (all individuals are female with asexual reproduction) 
and has six stages of development: the egg, four nymphal instars, and the adult. The adelgid completes 
two generations a year on hemlock. The winter generation, the sistens, develops from early summer to 
midspring of the following year (June–March). The spring generation, the progrediens, develops from 
spring to early summer (March–June). The generations overlap in mid to late spring. 

The hemlock woolly adelgid is unusual in that it enters a period of dormancy during the hot summer 
months. The nymphs during this time period have a tiny halo of woolly wax surrounding their bodies. 
The adelgids begin to feed once cooler temperatures prevail, usually in October, and continue 
throughout the winter months. 

When hatched, the first instar nymphs, called crawlers, search for suitable feeding sites on the twigs at 
the base of hemlock needles. Once settled, the nymphs begin feeding on the young twig tissue and 
remain at that location throughout the remainder of their development. Unlike closely related insects that 
feed on nutrients in sap, the hemlock woolly adelgid feeds on stored starches. These starch reserves are 
critical to the tree’s growth and long-term survival. 
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Control & Monitoring 

Cultural, regulatory, chemical, and biological controls can reduce the hemlock woolly adelgid’s rate of 
spread and protect individual trees. Actions such as moving bird feeders away from hemlocks and 
removing isolated infested trees from a woodlot can help prevent further infestations. State quarantines 
help prevent the movement of infested materials into noninfested areas. 

Several systemic insecticides have proven effective on large trees when applied to the soil around the 
base of the tree or injected directly into the stem. Another control option for easily accessible smaller 
trees in need of short-term immediate treatment is foliar sprays using horticultural oils and insecticidal 
soaps, which are effective when trees can be saturated to ensure that the insecticide comes in contact 
with the adelgid. Chemical control is limited to individual tree treatments in readily accessible, non-
environmentally sensitive areas; it is not feasible in forests, particularly when large numbers of trees are 
infested. Chemical treatments offer a short-term solution, and applications may need to be repeated in 
subsequent years. 

A better option for long-term control of HWA is biological control.  The adelgid has natural enemies 
native to the Eastern United States; however they are not effective at reducing populations enough to 
prevent tree mortality.  Therefore, biological control using natural enemies from the adelgid’s native 
environment are being investigated and implemented into several areas with mixed results.  It will likely 
take a complex of natural enemies to maintain hemlock woolly adelgid populations below damaging 
levels.   

It is recommended that the EBCI continue to pursue the release and establishment of Laricobius (either 
L. nigrinus or L. osakensis) and/or newer adelgid predators in conjunction with the USDA Forest 
Service personnel coordinating this project in Asheville, NC.  Some small young stands of hemlock 
along roadsides or in small openings may provide ideal conditions to establish “field insectaries” from 
where the predators could spread and begin to establish on EBCI lands to start the long process of 
hemlock restoration.  The extensive releases of Sasajiscymnus tsugae lady beetles in the adjacent Great 
Smoky Mountains National Park may have expanded into Cherokee forests and provide another predator 
in the suite of control agents needed to keep eastern hemlocks healthy. 

Chances are, greater than 90% of the hemlock trees have been affected by the hemlock woolly adelgid.  
At this point, the trees that should be continually monitored are those that have been treated.  Keeping 
up with the treated trees will provide information about the progress of the treatments and their 
effectiveness. 

Emerald Ash Borer 

A potential threat to the forest of the Eastern band of Cherokee Indians is the introduction of the emerald 
ash borer.  This species is a metallic green beetle that is native to parts of Asia and Russia and bores into 
ash trees, ultimately killing them.  It was first found near Detroit, Michigan in the early 2000’s and has 
since been found in 22 states.  This species can spread quickly when a beetle is accidentally transported 
from an infested area to an uninfested area by the transportation of ash wood products by humans. 



 

94 
 

Control & Monitoring 

Insecticides that can effectively control Emerald Ash Borer fall into four categories, systemic 
insecticides that are applied as soil injections or drenches; systemic insecticides applied as trunk 
injections; systemic insecticides applied as lower truck sprays; and protective cover sprays that are 
applied to the trunk, main branches, and foliage.  Treatment should occur at the onset of adult beetle 
emergence, this would allow an opportunity to control the adult before any new eggs or larvae are 
produced.  These treatments are effective short-term treatment of individual trees. 

Signs of Emerald Ash Borer in trees could be  

• Canopy Dieback 
• Epicormic shoots that grow from roots and near the bottom of the trunk 
• Vertical splitting in the bark 
• Larval feeding galleries that are typically serpentine, with D-shaped holed indicating the 

emergence of the adult 
• Increased woodpecker activity or damage 

Beech Bark Disease 

Beech bark disease is a complex that includes both insect and fungal components and affects American 
beech trees.  The beech trees get infected with tiny beech scale insects (Cryptococcus fagisuga Lind).  
Wounds and injuries caused by the insects eventually enable the Nectria fungus to enter the tree.  This 
fungus kills areas of woody tissue, sometimes creating cankers on the trunk and large branches.  If 
enough tissue is killed, the tree will be girdled and die.  Beech bark disease is evident in the EBCI forest; 
however it is not as pervasive in this area as it is in other areas of western North Carolina.  This disease 
has the potential to be the most destructive in the Northern Hardwood forest, where American beech is a 
common species. 

Control & Monitoring 

Thinning and removal of infected or susceptible trees, while retaining resistant trees is a commonly used 
management strategy.  Potentially resistant trees can be identified by smooth bark and healthy crowns. 

Trees that are most vulnerable or those that have already been infected by Beech Bark Disease are large 
overmature trees, trees with rough bark, and trees with wounds.  The first sign that is visible is a woolly, 
white, waxy covering that the beech scale insect secretes. This can be seen covering small parts or most 
of the tree.  A sign of the fungal component is a reddish-brown fluid that will ooze from a wound site.  
Foliage will become yellowing and sparse and the bark may crack in areas. 

Thousands Cankers Disease 

The thousands canker disease complex is native to the western part of the United States and primarily 
affects black walnut.  The disease is the result of the combined activity of a fungus (Geosmithia 
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morbida) and the walnut twig beetle (Pityophthorus juglandis).  Canker development in the inner bark 
disrupts the flow of nutrients throughout the tree. 

Control & Monitoring 

Effective control methods for the treatment for thousands cankers disease have not yet been identified.  
Their development will require better understanding of the biology of the fungus and the walnut twig 
beetle.  Removal of infected trees is currently the primary means of managing this disease. 

The three major symptoms of this disease are branch mortality, numerous small cankers on the branches 
and the trunk, and evidence of tiny bark beetles.  The earliest sign is yellowing foliage that eventually 
changes to brown wilted foliage 

To help minimize the chances of spreading thousands cankers disease don’t transport dead or dying 
walnut wood off-site.  Burning or burying the wood is the best way to prevent the disease from 
spreading.  Also, don’t allow the import of walnut wood for use as firewood.  Use local sources of wood 
when camping. 

 

Invasive Plant Species 

Non-native and invasive plants are a common problem throughout EBCI watersheds, particularly in 
riparian areas, forest edges, human use areas, and areas of land that have been cleared.  The forest types 
that have the most problems with invasive plant species are the Rich Cove Forest and the Montane 
Alluvial Forest.  These forest types have moist soils and have a high productivity, in which most 
invasive plants prefer.  Invasive species grow fast, tend to thrive in their new non-native environments 
for a variety of reasons, and outcompete the native species. 

Seventeen non-native invasive species have been documented on EBCI Trust Lands. Most are common 
in western North Carolina. They include the following species: 

• Tree of heaven (Ailanthus altissima) 
• Mimosa (Albizia julibrissin) 
• Princess tree (Paulownia tomentosa) 
• Silverberry (Elaeagnus spp.) 
• Bush lespedeza (Lespedeza bicolor) 
• Chinese privet (Ligustrum sinense) 
• Multiflora rose (Rosa multiflora) 
• Japanese spiraea (Spiraea japonica) 
• Oriental bittersweet (Celastrus orbiculatus) 
• Japanese honeysuckle (Lonicera japonica) 
• Kudzu (Pueraria montana var. lobata) 
• Garlic mustard (Alliaria petiolata) 
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• Mugwort (Artemisia vulgaris) 
• Bull thistle (Cirsium vulgare) 
• Japanese stiltgrass (Microstegium vimineum) 
• Chinese silver grass (Miscanthus sinensis) 
• Japanese knotweed (Reynoutria japonica) 

Invasive plant species can be a major problem when it comes to forest management and regeneration.  
One of these species that is a serious impediment to regeneration is oriental bittersweet.  Oriental 
bittersweet was introduced to the United States as an ornamental landscape species.  It is a vigorously 
growing vine that often smothers native vegetation.  Of all of the invasive plants found on the property 
this species may be the greatest threat to forest regeneration.  It is a shade tolerant species that spreads 
easily and quickly.  Oriental bittersweet damages tree regeneration by stem girdling, increasing the risk 
of ice damage, and eventually causing death by shading the crown foliage.  In the early successional 
areas this invasive is one of the vine species that is preventing the natural growth of the young trees 
within this cover type.   

These species can also affect the use of fire as a management objective.  Some of these species will add 
to the fuel of a fire causing it to burn stronger and hotter, which increases the chance of an out of control 
fire.  Also, species such as Chinese silver grass are fire adapted species and after a fire they can establish 
and spread quickly. 

Invasive plants and animals occurring both on land and in water threaten EBCI aquatic systems. For 
example, the invasive Chinese privet (Ligustrum sinense) and kudzu (Pueraria montana) degrade stream 
quality by creating competition with native riparian buffer species, which threatens soil stabilization and 
water temperature maintenance. Non-native plants can also alter aquatic systems such as wetlands by 
drying them out and impairing their natural cleansing functions. The introduction of non-native fish, 
invertebrates, and plants to streams can also threaten natural stream processes by competing with native 
species.  

Preventing the establishment of and eliminating existing non-native species is an important part of 
sustaining ecological integrity.  Invasive plants often initially get established in disturbed areas, so care 
must be taken not to introduce invasive plants or seeds.  Therefore, any ground disturbing machinery 
should be washed prior to coming on site to minimize the introduction of invasive seeds or plant parts.  
Furthermore, areas with even minor invasive plant populations that are to be disturbed (e.g. harvested) 
should have the invasives treated, ideally before and after the disturbance, to prevent their spread.  
Invasive plants can be controlled through mechanical (e.g. cutting or physically removing), cultural (e.g. 
manage light levels and competition), or chemical (i.e. herbicides) means.  A thorough resource on 
invasive species control techniques and identification can be found in the USDA Forest Services free 
publication A Management Guide for Invasive Plants in Southern Forests (Miller et al, 2013), available 
online at: http://www.srs.fs.fed.us/pubs/gtr/gtr_srs131.pdf.  

http://www.srs.fs.fed.us/pubs/gtr/gtr_srs131.pdf
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Cultural Resources 

Sacred Sites 

Stories and history have been handed down through oral tradition, perpetuating the Cherokee language, 
by the Cherokee people for millennia. These stories include specific geographic locations that provide a 
sense of belonging to the traditional territories. These oral histories have been recorded by various 
people over the past 180 years, providing textual reference for contemporary Cherokees to reclaim these 
traditions. The EBCI Tribal Council established the Cherokee Cultural and Historic Properties 
Committee (CCHPC) to provide management plans for these sites, as well as to implement policies that 
outline appropriate uses for these sites on the Trust Land. Moreover, the full understanding of these 
cultural and historic sites is only fully realized through the Cherokee language. 

Historic Sites 

o Nununyi (“potato place”) – One of two extant mounds on the Trust Land.  Painttown Chief 
Flying Squirrel held this property in the 1800s. 

o Birdtown Mound – Another extant mound on the Trust Land within the Birdtown Community. 
This mound is threatened by development. 

o Cowee – Located in modern Macon County, North Carolina, this town was considered the 
central commercial center of the Middle Town Cherokees for much of the eighteenth century. 
Many of the 1819 Cherokee reserves were located in and around this important community. 

o Kituwah – The most important site in the Cherokee World, Kituwah is considered the birthplace 
of the Cherokee people. 

Cosmographic Sites 

o Rattlesnake Knob – The mountain where a ball of fire was seen landing after flying through the 
air. It was believed that this fireball came from an ulunsuti, the crystal from an uktena, which had 
been kept there. Upon the owner’s death, the crystal would search for him every night until it 
found him. 

o Red Horse Place – Located on the Oconaluftee River opposite downtown Cherokee, this site is 
so named because several redhorse fish (aliga) were seen in a tree talking to one another. 

o Nunnehi Ridge –This ridge on Cow Mountain was a dwelling place of the Nunnehi. 

o Turtle Place – A bend in the Oconaluftee River where, in the time of the giant animals, a giant 
snapping turtle lived. 

Any archeological sites found, as well as cultural resources such as ancestral house sites, burial sites, 
and other significant historical or prehistoric sites, will be protected as required by the National Historic 
Preservation Act of 1966 and the Archeological Resources Protection Act of 1979. Recognizing the 
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government-to-government relationship between Federal agencies and tribal governments, the Tribal 
Historic Preservation Officer (THPO) will be notified and included in consultation on all issues 
regarding NAGPRA and NHPA Section 106 responsibilities. Formal recommendations for archeological 
preservation are as follows: 

1) Forestry should request training by the THPO for forestry field staff so as to better recognize 
historic resources.  

2) Forestry will incorporate the recording of observations of historic or prehistoric resources into 
the CFI and presale cruise field procedures. This information will be made available to the 
THPO as soon as possible.  

3) As a part of management planning, timber sales, or other significant projects, forestry will 
formally inquire with the THPO, tribal representatives, and Eastern Regional BIA Office to 
determine if any sites are listed on the National Register, or are eligible, that will be impacted by 
forest activities.  

4) All National Register sites will be removed from the commercial forest base.  
5) Impacts on identified sites are to be avoided. Consultation with the THPO will be initiated to 

determine alternatives if impacts cannot be avoided. After adequate consultation as specified in 
NHPA Section 106, the Superintendent shall determine whether to proceed or not.  

6) Should a previously unknown site be discovered during the project, the THPO will be notified 
for consultation immediately and the Archeological and Historic Preservation Acts guidelines 
will be followed.  

Artisan Resources 

White oak is used to make baskets for home use and the tourist trade.  Quality white oak trees necessary 
for basket creation are slow growers with no lower branches.  They require a minimum 5’ bolt 4-10 
inches in diameter.  Several species are used to dye the basketry material. Favored dyes are derived from 
butternut (Juglans cinera), black walnut (Juglans nigra), yellowroot (Xanthorhiza simplicissima), and 
bloodroot (Sanguinaria canadensis).  These baskets can sell for $400 to $600 each.   

River cane also has historic and cultural use in the creation of baskets, woven mats, housing, utensils, 
spears, arrows, fish traps, and blowguns.  River cane, which is the largest native bamboo species in the 
area, can be found in canebrakes within Cowee and Kituwah. 
Species used in the creation of traditional booger masks are important as well.  Booger masks are carved 
from buckeye, pine, or basswood, or fashioned from gourds or hollowed out hornet’s nests.  These 
masks are worn during a tradition known as the Booger Dance.  The masks were worn in order to mock 
and to defeat powerful forces.  After the arrival of the Europeans, the dance was employed as a way to 
scare off the spirit causing the illnesses brought by the Europeans. 

Wooden figurine carvings have long been a staple of the Cherokee art markets. Favored woods for 
carving include cherry (Prunus serotina), black walnut (Juglans nigra), butternut (Juglans cinera), 
buckeye (Aesculus flava), basswood (Tilia americana), and chestnut (Castanea dentata).  
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Location of artisan resources has been handed down through oral tradition by the Cherokee people for 
millennia.  By identifying, mapping, and protecting locations of Cherokee artisan resources, these places 
will provide sources of raw materials for traditional crafters that perpetuate Cherokee identity. 

The Revitalization of Traditional Cherokee Artisan Resources (RTCAR) is a program whose mission is to 
preserve, protect, and teach the heritage of Cherokee traditional resources, land, and culture.  It is a 
grantmaking program that works with the tribe to restore the traditional balance between maintaining and 
using natural resources such as river cane, white oak, and clay.  RTCAR is funded by the Cherokee 
Preservation Foundation and operated through the Cherokee Reservation Cooperative Extension.  

Culturally Significant Plants 

The harvesting of culturally significant plants is an important cultural value of the Cherokee people.  
Species, such as sochan, ramps, bloodroot, yellowroot, and ginseng, are just a few of the plants that have 
traditional medicinal value or edibility.  Plant locations have been handed down through oral tradition by 
the Cherokee people for millennia.  Forest management shall give consideration to the impacts on 
populations of culturally significant plants within or adjacent to any planned management area.  For 
instance the location or seasonal timing of the forest operation can be adjusted to eliminate or minimize 
negative impacts to, and possibly positively impact, culturally significant plants. 

Wild Foods:  

• sochan, cutleaf coneflower (Rudbeckia laciniata) 
• waneget, jellico  (Ligusticum canadense) 
• bean salad  (Prosartes lanuginose) 
• ramps  (Allium tricoccum) 
• Solomon’s seal (Polygonatum biflorum) 
• branch lettuce (Saxifraga micranthidifolia) 
• crow’s foot  (Cardamine diphylla) 
• bear grass (Tradescantia subaspera) 
• groundnut  (Apios americana) 
• hog peanut  (Amphicarpa bracteata) 
• spicebush  (Lindera benzoin) 
• sassafras  (Sassafras albidum) 
• grapes (Vitis spp.)  
• hickory nuts (Carya spp.) 
• black walnut  (Juglans nigra) 
• butternut  (Juglans cenera) 
• hazel nuts (Corylus Americana) 
• red raspberry  (Rubus ideaus) 
• blackberry  (Rubus argutus, R. allegheniensis) 
• elderberry  (Sambucus canadensis) 
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• oyster mushrooms  (Pleurotus ostreatus) 
• morels (Morchella spp.) 
• wisi  (Grifola frondosa) 
• slicks  (Armillaria mellea) 
• uguk, lion’s mane  (Hericium erinaceus) 
• milkies  (Lactarius volemus, L. corrugis) 

Medicinal Plants 

 Herbaceous  

• agrimony (Agrimonia parviflora) 
• wild senna (Cassia marilandica) 
• greater tickseed (Coreopsis major) 
• wild comfrey (Cynoglossum virginianum) 
• boneset  (Eupatorium perfoliatum) 
• spotted St. John’s wort  (Hypericum punctatum) 
• cardinal flower  (Lobelia cardinalis) 
• Indian tobacco  (Lobelia inflate) 
• bee balm  (Monarda didyma) 
• mad dog skullcap (Scutellaria lateriflora) 
• fire pink (Silene virginica) 
• pencil flower  (Stylosanthes biflora) 
• sweet flag  (Acorus calamus) 
• dog bane  (Apocynum cannabinum) 
• spikenard  (Aralia racemose) 
• Virginia snakeroot (Aristolochia serpentaria) 
• milk vetch  (Astragalus Canadensis) 
• false foxglove  (Aureolaria pedicularia) 
• pale Indian plantain (Arnoglossum atriplicifolium) 
• harebell (Campanula divericata) 
• blue cohosh  (Caulophyllum thalictroides) 
• black cohosh (Cimicifuga racemose) 
• stoneroot (Collinsonia Canadensis) 
• pink lady’s slipper  (Cypripedium acaule) 
• yellow lady’s slipper  (Cypripedium calceolus) 
• wild yam  (Dioscorea villosa) 
• viper’s bugloss (Echium vulgare) 
• Joe Pye weed (Eupatorium purpureum) 
• wild geranium  (Geranium maculatum) 
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• alum root  (Heuchera villosa, H. americana) 
• jewel weed (Impatiens capensis, I. pallida) 
• bugleweed  (Lycopus virginicus) 
• partridgeberry  (Lycopus virginicus) 
• ginseng  (Panax quinquefolium, P. trifolium) 
• lousewort (Pedicularis canadensis) 
• mayapple  (Podophyllum peltatum) 
• Seneca snakeroot  (Polygala senega) 
• Indian physic  (Porteranthus trifoliatus) 
• purple pitcherplant  (Sarracenia purpurea) 
• Indian pink  (Spigelia marilandica) 
• goat’s rue (Tephrosia virginiana) 
• American hellebore (Veratrum viride) 
• wood vetch (Vicia caroliniana) 

 Shrubs  

• tag alder  (Alnus serrulata) 
• Devil’s walking stick  (Aralia spinose) 
• sweet shrub  (Calycanthus floridus) 
• redroot, New Jersey tea  (Ceanothus americanus) 
• sweet pepperbush  (Clethra acuminate) 
• strawberry bush, hearts-a-bustin’  (Euonymus americanus) 
• witch hazel, beadwood  (Hamamelis virginiana) 
• wild hydrangea (Hydrangea arborescens) 
• winterberry holly  (Ilex verticillata) 
• mountain laurel  (Kalmia latifolia) 
• dog hobble  (Leucothoe spp.)  
• spicebush  (Lindera benzoin) 
• buffalo nut  (Pyrularia pubera)  
• great rhododendron  (Rhododendron maximum) 
• winged sumac  (Rhus copallina) 
• black haw  (Viburnum prunifolium) 

 Trees 

• yellow buckeye (Aesculus flava) 
• service berry  (Amelanchia arborea)  
• cherry birch, black birch  (Betula lenta) 
• yellow birch (Betula lutea) 
• ironwood  (Carpinus caroliniana) 
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• hickory (Carya spp.)  
• chestnut  (Castenea dentate) 
• dogwood  (Cornus florida) 
• hawthorne  (Crataegus spp.)  
• persimmon  (Diospyros virginiana) 
• ash (Fraxinus americanus) 
• honey locust  (Gleditsia triacanthos) 
• black walnut  (Juglans nigra) 
• eastern cedar  (Juniperis virginiana) 
• sweet gum  (Liquidambar styraciflua)   
• yellow-poplar  (Liriodendron tulipifera) 
• cucumber tree  (Magnolia acuminate) 
• black gum  (Nyssa sylvatica) 
• sour wood  (Oxydendron arboreum) 
• table mountain pine (Pinus pungens) 
• black cherry  (Prunus serotina) 
• pin cherry  (Prunus pensylvanica)  
• oak (Quercus spp.)  
• willow (Salix spp.)  
• sassafrass  (Sassafras albidum) 
• basswood (Tilia americana) 
• slippery elm (Ulmus fulva) 

 
Wildlife 

Managing for diverse and functional forested wildlife habitat across EBCI lands is critical to sustaining 
these valuable resources.  Landscape scale forest management activities should consider the values of 
both consumptive and non-consumptive forest users.  Managing EBCI forests to balance the needs of 
each user group while also meeting ecosystem management objectives is an increasingly complex 
challenge for managers.  EBCI Tribal Reserve lands presently receive the majority of wildlife 
management focus.  Yet, as the majority of EBCI lands are held by possessory holders, collaborative 
habitat management efforts across ownership interests between the EBCI and community members are 
also vital to sustainably manage Cherokee’s natural resources.   

Timber management practices can alter habitat at both local and landscape level scales. When properly 
planned, vegetation manipulation through activities such as logging or prescribed fire can enhance 
terrestrial wildlife populations by restoring desired habitat conditions. The implementation of forestry 
practices that also consider the protection of critical habitat elements, mitigation of non-native invasive 
species and maintenance of habitat connectivity are critical to maintain abundant wildlife populations 
for the benefit of the EBCI community.    
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Cherokee aquatic habitats support populations of native fishes, salamanders, and invertebrates, as well 
as non-native stocked trout for recreational fishing purposes. The continued existence of these culturally 
and economically valuable natural resources is dependent on the availability of high quality water in 
adequate seasonal quantities.  Healthy cold-water streams are characterized by low water temperature, 
low turbidity, high dissolved oxygen concentration, habitat complexity influenced by the presence of 
woody debris, and sufficiently accessible areas of clean, unsilted substrate to allow reproduction of 
native species. Each of the above parameters found within these sensitive ecosystems may be altered by 
timber management.  Therefore, adequate planning and mitigation measures must be implemented 
during forest management activities to protect these critical habitat elements. 

Ideal timber management practices that balance the maximization of economic return and species 
specific wildlife management objectives cannot often be achieved. Optimum timber production will 
occur if every commercial acre were managed according to sound silvicultural prescriptions.  This often 
contradicts with management recommendations for aquatic and terrestrial wildlife that may require 
either the pre-mature or delayed harvest of timber to create desired habitat conditions.  For example, 
some areas could be regenerated to provide habitat for species requiring early successional habitat 
before the stand reaches financial maturity.  Conversely, some forests may require abstaining from 
timber removal to create mature forest habitat conditions.  Wildlife is an integral part of the forest 
ecosystem and does not exist in a vacuum. Trade-offs will have to be made if wildlife and timber 
management goals conflict. 

Threatened and Endangered Species  

Species listed under the ESA require special consideration when planning and implementing forest 
management activities.  Extensive formal surveys have been conducted on EBCI lands to determine the 
presence or likely absence of threatened and endangered species.  It has been determined that either 
suitable habitat and/or occurrence records for the spotfin chub (Cyprinella monacha), bog turtle 
(Clemmys muhlenbergii), little-wing pearly mussel (Pegias fabula), and spruce-fir moss spider 
(Microhexia montivaga), do not exist on EBCI lands.  Therefore timber harvesting and management 
would not impact the aforementioned species.  The following section summarizes background 
information, EBCI survey records, and general forest management considerations for eight ESA listed 
species and one candidate species found on or adjacent to EBCI lands.    

Carolina northern flying squirrel (Glaucomys sabrinus coloratus) – Endangered 

Carolina northern flying squirrels inhabit high mountaintops in western North Carolina, southwest 
Virginia, and eastern Tennessee.  This species favors mature spruce-fir and mixed red spruce-northern 
hardwood forests.  Habitat requirements also include moist and cool forest conditions, widely spaced 
mature trees, large numbers of snags, and elevations usually above 4500’ (also above 4000’ with north 
facing slopes).  The Carolina northern flying squirrel feeds mainly on fungi and lichens found within 
these environments, and uses tree cavities to create nests made almost exclusively from finely shredded 
yellow birch (Betula alleghaniensis) bark.  It will also build drey nests primarily in conifer trees.   
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Initial surveys for potential Carolina northern flying squirrel habitat on EBCI lands were conducted in 
2006.  After detailed habitat evaluations and consultation with the North Carolina Wildlife Resources 
Commission and U.S. Fish and Wildlife Service, three tracts of land totaling about 658 acres were 
determined to have potential Carolina northern flying squirrel habitat in the form of northern hardwood 
and spruce-fir forest (see Map in Appendix C).  Carolina northern flying squirrels were first detected on 
EBCI lands during nest box surveys conducted in February of 2008.  Subsequent nest box surveys 
conducted from 2009 – 2015 have resulted in additional captures throughout the majority of potential 
habitat on EBCI lands.  Careful consideration should be given to potential habitat loss or fragmentation 
related to timber management projects planned within or adjacent to delineated Carolina northern flying 
squirrel habitat on EBCI lands.  Specifically, the retainment of den trees and dispersal corridors is of the 
utmost importance.  The management of exotic pests that could potentially impact critical habitat 
elements for this species should also be considered.  EBCI forests will be managed to conserve and 
restore habitat elements for this species as discussed in the Forestland Management section of this plan.   

Indiana bat (Myotis sodalis) – Endangered 

The Indiana bat winters in caves and mines with stable temperatures below 50 degrees Fahrenheit, but 
above freezing. After hibernation, individuals migrate to their summer range where they rely on a 
variety of habitat types for roosting, foraging, and reproduction.  Pregnant females typically arrive in 
late April/early May and form maternity colonies that are concentrated through mid-August.  The 
southern Appalachian Mountains are the southern extent of the species range, and Indiana bats have 
been located utilizing upland forest habitat at various elevations within western North Carolina.  The 
bats roost in many species of trees, dead or alive, with the common characteristics being the presence of 
loose exfoliated bark or cavities.  Research in this region has found that Indiana bats selectively roost in 
tall conifer snags (Tsuga Canadensis, Pinus echinata, and Pinus strobus).  Primary roosts are often on 
the upper portion of south facing slopes, under the sloughing bark of tall, low decay large conifer snags 
with good solar exposure.  Across their range, Indiana bats will also use hardwoods and may concentrate 
in riparian areas that host large trees.  Other species considered desirable for providing good summer 
habitat are hickory, oak, maple, ash, buckeye, beech, and locust.   Maternity colonies are most 
vulnerable from late-May to early-August when the young cannot fly.  Bats, including pregnant females, 
are also more vulnerable to take during cold weather periods, as they may go into torpor and not be able 
to flee when trees are either felled or disturbed naturally.  This species eats a large variety of flying 
insects in both riparian and upland forests. 

Bat surveys conducted on EBCI lands in September of 2004 resulted in the capture of one Indiana bat on 
Sewer Line Road in the Big Cove community.  An additional survey on a tract of EBCI land adjacent to 
Hanging Dog Creek (Haven Lane, Cherokee County, NC) resulted in multiple Indiana bat captures and 
the identification of a maternity colony.  Subsequent surveys from 2008 – 2015 have yielded no further 
Indiana Bat captures on trust lands.  Acoustic surveys conducted from 2011 – 2014 have recorded the 
presence of Indiana bats on EBCI lands in Swain and Jackson Counties each year.  Suitable hibernacula 
habitat does not occur on EBCI lands.  Indiana bat maternity, roosting, and foraging habitat is found 
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throughout EBCI lands in Swain, Jackson, Cherokee, and Graham Counties.  The forest cover types that 
possess the most desirable Indiana Bat habitat conditions include Pine-Oak/Heath, White Pine, Acidic 
Cove and Rich Coves, Montane Alluvial, and Montane Oak-Hickory.  These forest types are the likeliest 
locations for large hardwood trees or snags, which provide summer roosting habitats for these bats.  
However, forest management practices in all EBCI forest cover types must consider impacts to all 
Indiana bat summer habitat requirements, as both individual bats and bat colonies can use many 
different tree species.  Particularly, management actions must consider impacts to both potential and 
known roosts during prime reproductive periods.  EBCI forests will be managed to conserve and 
enhance habitat elements for this species as discussed in the Forestland Management section of this plan.    

Northern long-eared bat (Myotis septentrionalis) – Threatened 
 
The Northern long-eared bat is a medium-sized bat, with fur color medium to dark, and is distinguished 
by its long ears.  Northern long-eared bats use caves and mines as hibernacula in the winter.  During 
summer, bats roost singly or in colonies underneath bark or in crevices of a wide variety of species of 
live and dead trees.  Northern long-eared bats appear to be flexible in selecting roosts, choosing trees 
based on suitability to retain bark or provide cavities or crevices.  Males and non-reproductive females 
may also roost in caves and mines during this time period.  They have also been found to roost in human 
structures such as barns and sheds.  Maternity colonies are most vulnerable from late-May to early-
August when the young cannot fly.  Bats, including pregnant females, are also more vulnerable to take 
during cold weather periods, as they may go into torpor and not be able to flee when trees are either 
felled or disturbed naturally. They primarily fly through the understory of forested areas feeding on 
moths, flies, leafhoppers, caddisflies, and beetles, which they catch while in flight using echolocation or 
by gleaning motionless insects from vegetation.     

Bat surveys conducted in September of 2004 resulted in the first capture of Northern long-eared bats at 
the EBCI trout hatchery (Swain County, NC).  Subsequent surveys from 2005 through 2014 have 
yielded additional Northern longed-eared bat captures at multiple locations throughout EBCI lands.  
Acoustic surveys have recorded the presence of Northern long-eared bats on EBCI lands in Swain and 
Jackson Counties in 2011 and 2012.  Suitable natural cave hibernacula or mine habitat is not known to 
occur on EBCI lands.  Northern long-eared bat maternity, roosting, and foraging habitat is found 
throughout EBCI lands in Swain, Jackson, Cherokee, and Graham Counties.  The forest cover types that 
possess desirable Northern long-eared bat habitat conditions potentially include all stands found on 
EBCI lands.   

Forest management practices in all EBCI forest cover types must consider impacts to all Northern long-
eared bat summer habitat requirements, as both individual bats and bat colonies can use many different 
tree species.  Particularly, management actions must consider impacts to both potential and known 
roosts during prime reproductive periods.  EBCI forests will be managed to conserve and enhance 
habitat elements for this species as discussed in the Forestland Management section of this plan.    
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Gray bat (Myotis grisescens) – Endangered 

Gray bats are found associated with major cave systems in the eastern United States.  Caves possessing 
highly specific Gray bat micro-habitat requirements are used year round to meet life history needs.  
Most winter caves are deep and vertical; with all providing a large volume below the lowest entrance to 
act as a cold air trap.  A wide variety of caves are used in the spring and fall and in summer maternity 
colonies prefer caves that act as warm air traps.  Gray bats forage over water, including streams and 
reservoirs, where they consume night-flying insects most of which have aquatic larval stages and in the 
riparian forests nearby these water sources.     

The closest known gray bat cave roosts to EBCI lands are found in west Tennessee and north Georgia.  
Mist-net records of Gray bats exist for Haywood County, NC in the Pigeon River gorge region and 
Transylvania County, NC along the Davidson River.  Suitable Gray bat cave habitat is not known to 
occur on EBCI lands.  Although extensive mist-net surveys conducted from 2004-2014 have not resulted 
in any Gray bat captures on EBCI lands, recordings from an Anabat ™ taken in June of 2005 indicated 
the potential presence of this species at the EBCI fish hatchery (Swain County).  Therefore, suitable 
foraging habitat for Gray bats potentially exists on EBCI lands, particularly near streams and in adjacent 
riparian habitats.  EBCI forests will be managed to conserve and enhance habitat elements for this 
species as discussed in the Forestland Management section of this plan.    

Virginia spiraea (Spiraea virginiana) – Threatened 

The Virginia spiraea is found in the Appalachian Plateaus or the southern Blue Ridge Mountains 
including Graham and Swain Counties of North Carolina.  This plant occurs along rivers and streams 
and relies on periodic disturbance, such as high-velocity scouring floods, which eliminate competition 
from woody vegetation.  Mature plants reach a height of three to ten feet and most of existing 
populations consist of only a few clumps.  Montane Alluvial Forests have the highest likelihood of 
supporting this species.  Extensive searches for rare plant species have been conducted on EBCI lands 
and no populations of Virginia spiraea are known to occur.  Riparian habitat protection measures 
outlined in the Forestland Management section of this plan will limit any negative forestry related 
impacts to this species.  

Small whorled pogonia (Isotria medeoloides) – Threatened 

The small whorled pogonia is present in twenty-three populations in the southeastern United States, 
including Jackson County, NC.  This species is typically found in montane oak-hickory or acidic cove 
forests in North Carolina with partial shade, open understory, and sparse herbaceous cover.  Potential 
herbaceous associates include other orchid species.  Sites currently or historically known to support 
small whorled pogonia range from 2,000 – 4,000 feet in elevation.  This species does not favor a 
particular aspect, soil type, or underlying geologic substrate. Extensive searches for rare plant species 
have been conducted on EBCI lands and no populations of small whorled pogonia are known to occur.  
EBCI forests will be managed to protect potential occurrences of this species as discussed in the 
Forestland Management section of this plan.    
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Rock gnome lichen (Gymnoderma lineare) – Threatened 

The rock gnome lichen, a member of the reindeer moss family, is found on rocks in areas of high 
humidity at high elevations (usually vertical cliff faces) or on boulders and large outcrops in deep river 
gorges at lower elevations.  This species is endemic to the southern Appalachian Mountains with 
populations inhabiting the states of NC, SC, GA, and TN.  Six populations are known from Jackson 
County and Haywood County of NC.  Known colonies of this lichen occur on the Blue Ridge Parkway 
near EBCI trust lands drained by Stillwell Creek.  Surveys of this area conducted in 2014, including 
riparian areas adjacent to Stillwell Creek and Straight Fork, resulted in no observation of this species.  
The maintenance of stream buffers and implementation of BMP’s outlined in the Forestland 
Management section of this plan will limit any negative forestry related impacts on this species.     

Appalachian elktoe (Alasmidonta raveneliana) – Endangered 

This mussel species is endemic to mountain streams of western North Carolina and eastern Tennessee.  
The Appalachian elktoe requires cool, clean, well-oxygenated, moderate-to fast-flowing water.  It is 
most often found in riffles, runs, and shallow flowing pools with stable, relatively silt-free, coarse sand 
and gravel substrate associated with cobble, boulders, and/or bedrock.  Fragmented populations 
currently inhabit portions of the upper Tennessee River basin in this region, including the main stem of 
the Tuckaseegee River in Jackson County and the Pigeon River system in Haywood County.  The 
USFWS has designated critical habitat for this species, including 26 river miles of the Tuckaseegee 
River from the N.C. State Route 1002 Bridge in Cullowhee, downstream to the N.C. Highway 19 
Bridge, north of Bryson City, NC.  A portion of the designated critical habitat flows adjacent to EBCI 
trust lands in Swain County, NC.  Field surveys conducted in 2001 on the Oconaluftee River upstream 
of the Bryson Reservoir found no live mussels or relict shells of this species.  All EBCI trust lands in 
Jackson and Swain Counties drain into occupied habitat for the Appalachian elktoe.  Therefore, 
secondary impacts from forest clearing and run-off could potentially impact downstream populations 
and designated critical habitat for this species.   

Forestry related storm-water runoff from logging operations, skid trails, and forest roads can result in 
increased sediment and toxin inputs to streams.  Sedimentation is detrimental to mussels and interferes 
with feeding and reproduction.  In addition, an increase in run-off volume and velocity resulting from 
heavy rains contacting developed surfaces can result in stream bank erosion and the subsequent 
degradation of mussel habitat.  Best management practices and appropriate erosion control measures 
will be implemented during forestry operations in a timely manner to minimize potential impacts to this 
species.  Land clearing activities involving the removal of forested stream buffers that assist in 
maintaining water quality and stream bank stability will also be minimized.  These aquatic protection 
measures are outlined in the Forestland Management section of this plan and will limit any negative 
forestry related impacts to this species.      
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Sicklefin redhorse (Moxostoma sp. 1) – Candidate 

The sicklefin redhorse is a medium-bodied fish in the sucker family that is endemic to the Little 
Tennessee and Hiwassee watersheds of western North Carolina.  The species has a curved and elongated 
dorsal fin and a bright red caudal fin.  Adult sicklefin redhorse prefer moderate to fast currents and 
flowing pools, feeding on benthic macro-invertebrates in coarse silt-free substrates with river weed.   
The species is also adapted to using reservoirs and back-water pools during early life history stages.  
This species occupies water bodies including the Oconaluftee River, Tuckaseegee River, Valley River, 
Hanging Dog Creek, and both the Hiwasee River and associated reservoir adjacent to and downstream 
of EBCI trust properties in Swain, Jackson, and Cherokee Counties.    

Forestry related storm-water runoff from logging operations, skid trails, and forest roads can result in 
increased sediment and toxin inputs to streams.  Sedimentation negatively impacts this fish species by 
degrading clean substrates required for feeding and reproduction.  In addition, an increase in run-off 
volume and velocity resulting from heavy rains contacting developed surfaces can result in stream bank 
erosion and the subsequent degradation of fish habitat.  Best management practices and appropriate 
erosion control measures will be implemented during forestry operations in a timely manner to minimize 
potential impacts to this species.  Land clearing activities involving the removal of forested stream 
buffers that assist in maintaining water quality and stream bank stability will also be minimized.  These 
aquatic protection measures are outlined in the Forestland Management section of this plan and will 
limit any negative forestry related impacts to this species.       

 

Forest Trespass 

Forest trespass includes timber trespass and fire trespass.  Timber trespass is the unauthorized cutting, 
removal, or injury of forest products on Indian forest lands.  Fire trespass is the act of willfully or 
accidentally causing to be kindled or setting on fire, without authority, any timber, underbrush, grass or 
other flammable materials on Indian land. Forest trespass on Indian lands is a federal misdemeanor.  
Trespassers are liable for damages and costs resulting from the trespass and may be criminally 
prosecuted. Trespassers shall be assessed civil penalties in accordance with 25 CFR 163.29.  Treble 
damages must be applied to timber stolen or damaged as a result of timber or fire trespass.  Treble 
damages are defined as the value of the timber involved, plus a penalty of two times its value. Charging 
treble damages is mandatory, even when the trespass is unintentional. Only the U.S. Department of the 
Interior Solicitor’s office can negotiate/accept settlement for amounts less than the full treble damages.   
 
The trespasser may also be required to pay costs associated with the damage to the Indian forest land 
caused by the trespass action.  These costs include, but are not limited to: rehabilitation, reforestation, 
lost future revenue and lost profits, loss of productivity, damage to other forest resources, reasonable 
costs associated with detection of the trespass, and all other processes involved in enforcement, 
prosecution and collection of damages.  The regulations also allow for interest to be added to the treble 
damages.   
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The initial investigation of a trespass shall be by the Tribal or BIA Agency Forester or Natural 
Resources Officer.  The procedure for trespass investigation is found in Indian Forest Management 
Handbook 53 IAM 7-H, Forest Trespass and must be followed to ensure that evidence collected will be 
sufficient should the case go to court.  All trespass incidents are to be reported to the Bureau of Indian 
Affairs.  In respect to suspected arson/fire trespass, qualified fire investigators can be ordered through 
the Regional Office. 
 
All trespass interferes with the orderly management of Indian lands. It is the policy of the Bureau of Indian 
Affairs to control trespass regardless of the size or amount of money involved. All trespass must be reported, 
investigated, payment demanded, and just compensation secured for the tribe. Complete, immediate and 
vigorous support in handling trespass cases must be furnished by all disciplines of the Bureau of Indian 
Affairs. It is of the utmost importance that adequate records for each case be maintained. 
 
Although the Superintendent assumes overall responsibility for the handling of trespass, all BIA and 
Tribal Natural Resources staff should be trained in recognizing and reporting suspected trespass. At least 
one employee other than law enforcement personnel, preferably in forestry, shall be well-trained in 
trespass procedures.  

 

Water 

The protection of water resources during forestry operations is critical to maintaining both ecological 
and cultural resources of value for the EBCI.  Forestry activities can affect aquatic ecosystem integrity 
in many ways.  Sources of non-point pollution associated with forestry activities include the removal of 
streamside vegetation, road construction and use, timber harvesting, and mechanical preparation for the 
planting of trees.  Road construction and road use related to forestry operations are the primary sources 
of sediment pollution on forested lands.  Harvesting trees adjacent to flowing streams and wetlands can 
affect water quality by reducing shading that regulates water temperature and diminishing streambank 
stability.  Invasive plants can also degrade stream quality by creating competition with native riparian 
buffer species threatening soil stabilization and water temperature maintenance.   Non-native plants can 
also alter aquatic systems such as wetlands by drying them out and impairing their natural cleansing 
functions.   

Water quality preservation involving forestry activities is cross jurisdictional in nature and involves 
multiple EBCI programs as well as the BIA.  Activities involved in this process include identifying 
aquatic resources associated with planned forestry activities, adopting and enforcing relevant tribal and 
federal codes, and educating the public about ways in which they can assist in protecting water 
resources.  Measures to maintain riparian/wetland buffers and properly manage forestry activities 
through the implementation of BMP’s are both essential to protect EBCI water quality.  A system of 
BMP’s (McLaughlin et al., 2002) will be implemented on the EBCI trust lands during forestry 
operations as referenced in the Forestland Management section of this plan.  When BMP’s are followed, 
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timber management has little long term impact on water quality in adjacent streams.  Preventing the 
establishment and eliminating existing non-native species on the landscape is also an important part of 
sustaining long term water quality.  

Restoring healthy stream systems and functional forested watersheds is a high priority for EBCI natural 
resource managers.  Potential restoration activities associated with reducing sedimentation sources 
within EBCI forest’s include (1) adequately and sustainably maintaining forest roads through 
appropriate road repairs, maintenance activities and decommissioning un-necessary roads; (2) mitigating 
erosion at developed recreation sites; (3) designating and managing hiking and off-road vehicle trails 
and preventing illegal off-trail use.  Replacing culverts on forest roads that present aquatic organism 
passage, flooding, or erosion problems are also important restoration objectives.   Watershed-scale 
assessments of roads and streams to identify highest priority areas are needed in conjunction with the 
synthesis of existing data.   

 

Recreation 

In accord with the IRMP, the goal of the Forest Management Plan is to balance revenue generation by 
outdoor recreation and tourism with protection of the natural environment and their related cultural uses 
by tribal members. Outdoor recreational services are mutually dependent on management of fish and 
wildlife habitat, water resources, cultural and scenic sites, and air quality. Wildlife watching and 
hiking/trail riding are considered the most important recreational activities by tribal members. Tribal 
members also favor hunting and fishing on Trust Lands. A strategic implementation plan for trail system 
maintenance and development is needed for forestry to integrate its operations with these important 
recreational objectives. As part of this planning process, Natural Resources Enforcement concerns are to 
be integrated into recreational forest management planning. 

Due to the allocation of property to tribal members, no recreational development including trails, 
campsites, roads, and facilities is planned. Parks and sports facilities will be developed as additional 
lands are acquired by the Tribe. Until these lands become part of the Tribal land base, they will not fall 
under the forest management plan. 

 
 

 

 

 

 

 



 

111 
 

11. Forestland Management 
Forest Management General Operational Guidelines 

Water Quality and Aquatic Ecosystem Protection 

In any forest management operation maintaining water quality is of the utmost concern. Ninety percent 
of soil movement, which is the link between water quality and forestry, will occur on 10 percent or less 
of the land area of most harvesting operations. Logging roads, skid trails, and log landings constitute this 
10 percent area. The topography of the Eastern Band of Cherokee Indian Reservation is mountainous 
and this compounds the problem of soil stabilization.  

Forest management practices will follow BMP guidelines established by the U.S. Forest Service detailed 
in National Best Management Practices for Water Quality Management on National Forest Lands.  The 
following BMP guidelines are primary measures required to reduce silvicultural impacts to soil 
stabilization and aquatic ecosystem degradation.   

Forest Roads 

Roads provide the means for accessing EBCI forests for timber harvesting, subsistence uses, and 
recreation.  Most of the forested land on EBCI trust lands has been logged previously and a network of 
logging roads already exists. Existing roads should be used before considering the construction of new 
roads to access forest resources.  If it is determined that new forest roads are needed it is important to 
carefully consider planning and design features of any road development project.  

a) Planning 

The first step in building any transportation network is planning. New forest roads shall be built only 
where necessary to meet resource management and access needs.  Road construction decisions shall be 
weighed against potential resource degradation issues related to water quality maintenance, wildlife 
conservation, and the introduction of non-native invasive species.  EBCI forest roads can be categorized 
by three types.  Temporary roads are designed and constructed for short term use during a specific 
project (i.e. timber harvest).  Temporary roads should be closed and revegetated after their use has been 
fulfilled.  Permanent seasonal roads are maintained as part of the EBCI road system, but only open 
during suitable seasonal periods to minimize degradation and safety hazards.  Permanent all-season 
forest roads are designed for year-round use and require gravel and regular maintenance to ensure their 
longevity.  Road length and width shall be minimized to fit equipment needs.   All forest roads have a 
high potential for overland surface flow and associated soil movement.  Steps must be also taken to 
minimize road slopes and reduce the amount and velocity of water flowing over their surface. Access 
roads and skid trails shall be located outside of streamside management zones and avoid all wetlands 
whenever feasible. Roads will be flagged and landmarks located to guide equipment operators complete 
road construction plans.     
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b) Design 

All forest roads will be held to a maximum 10 percent slope except for distances of 200 feet or less 
where it is unavoidable.  A series of planned switchbacks on steeper slopes will help avoid long straight 
areas.  Pre-planning will hold the number of avoidably steep areas to a minimum. These slight grades 
will drain the roads of excess water, and keep water velocity to a minimum.   

An insloping or outsloping of forest roads will also remove excess water from roads and speed drying. 
Insloped roads must be ditched in order to drain properly. In the event that roads are insloped water will 
be diverted to the forest floor at regular intervals so infiltration can take place.  When roads are insloped 
or outsloped, water must be diverted to the forest floor at regular intervals with the aid of broad based 
dips, water bars, and culverts. Broad based dips are most beneficial when roads are in use and shall be 
spaced at regular intervals throughout the transportation network. Culverts will be installed when natural 
drainage systems are crossed, blocked, or the road is insloped. Culvert diameters will be large enough to 
accommodate the maximum flow potential of the drainage system. Waterbars and silt fencing will be 
installed immediately after the retirement of a road. These will allow for soil stabilization, and prevent 
most unwanted traffic. A gate will be installed on all retired roads. In conjunction with waterbars, roads 
will be re-vegetated by seeding appropriate grasses and forbs. This will enhance soil stability and 
wildlife habitat.  

Stream Crossing 

Stream crossings are a small part of the forest transportation network with a high potential for water 
quality degradation and will be avoided as much as possible. Extreme care will be taken crossing all 
steams whether they are perennial, intermittent, or ephemeral. All stream crossings will be perpendicular 
to the stream. When a stream is forded, it will be done in a straight section of the stream. The road shall 
climb away quickly and be graveled on both sides of the stream, to avoid sedimentation. Bridges will be 
used whenever possible and removed upon road retirement. All stream crossing guidelines apply to all 
types of streams, whether they are flowing or not. If ephemeral streams are filled for crossing, a culvert 
will be put in place that can handle the maximum flow potential of the area.  This applies to any streams 
that are filled for crossing. Fill and culverts will be removed upon road retirement.  

Streamside Management Zones 

A streamside management zone (SMZ) is a vegetated area on both sides of a stream where forest 
management practices are limited in order to protect the stream banks and water quality. The purpose of 
a SMZ is to reduce the velocity of overland drainage, spread surface water flow, and trap suspended 
sediments before they enter the stream. The SMZ may also act as a buffer to filter out pesticides, 
herbicides, or fertilizers that have been applied to adjacent lands.  Riparian areas also serve as critical 
sources of wildlife habitat for certain groups of animals.    

A streamside management zone will be left on both sides of all streams on EBCI trust lands during 
timber harvest. For the purposes of SMZs, a stream is defined as any intermittent or perennial stream, 
regardless of size, slope, or classification.  The SMZ will follow the specifications set forth in the 
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National Best Management Practices for Water Quality Management on National Forest System Lands 
and act as a barrier to sedimentation coming from roads, skid-trails, and landings. SMZ’s shall be of 
sufficient width to confine within the SMZ visible sediment resulting from accelerated erosion.  The 
width of the SMZ will be a minimum of 50 feet on each side of the stream for a total minimum protected 
corridor of 100 feet.  SMZ’s of greater width will be implemented based upon site characteristics (i.e. 
slope) and biotic management concerns.  A minimum canopy coverage of 50 percent will be left in these 
areas.  

The only exception to the SMZ will be those streams for which a buffer zone is specifically designated. 
For the purposes of the FMP, buffer zones differ from SMZ in that there will be no disturbance of the 
canopy coverage. The width of the buffer zones will be determined by the vulnerability of the organisms 
for which the protection is designed.   Restoring degraded portions of riparian buffers will also be a 
management priority accomplished by planting native species or facilitating natural regeneration of 
native plants.  Non-native invasive species should also be removed from buffer areas where practical.   

Timber Harvest Planning 

Efficiency of timber removal is directly related to site disturbance. The key to efficient timber removal 
is pre-harvest planning. Skid-trails will be flagged before removal begins. Skidders will stay on 
designated trails as much as possible and the number of trails will be held to a minimum. At the present 
time, it is estimated that 200 linear feet of skid trails per acre with a width of 5 feet will be built for saw 
timber harvesting. Once harvesting is completed, skid trails will be seeded and water bars installed as 
needed. 

(a) Directional Felling 

Directional felling techniques can greatly add to the efficiency of any logging operation. Felling toward 
or away from skid-trails will minimize skidder movement and will save on fuel and labor cost as well as 
minimize soil compaction. All trees of harvest size in SMZ’s will be felled away from streams and in a 
direction that will damage the fewest leave trees.  

(b) Log Landings 

Log landing location is very important to loading efficiency and future rehabilitation of the site. 
Landings will be located during pre-harvest planning. They will be located in areas that will drain well 
and dry quickly. Ideal locations for log landings are a mid-slope bench on southern to western aspects. A 
two to four percent slope will improve drainage and a southern to western aspect will speed drying. A 
mid-slope position will allow for infiltration of runoff into the forest floor. Log landings will not be 
located near streams.  

(c) Site Rehabilitation 

When silvicultural operations are concluded on the site, every effort will be made to rehabilitate roads, 
skid-trails, and log landings. Areas where soil compaction has occurred will be disked and seeded to 
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stabilize soils. Seeding rates, seed type, and planting time vary with each season.  All topwood and slash 
shall be broken down to within 4 feet of the ground to minimize erosion caused by waterdrop terminal 
velocities. 

(d) Aquatic Ecosystems  

Timber harvesting has the potential to disrupt the composition and function of aquatic ecosystems 
through direct and indirect means.  Physical and chemical parameters important to the productivity of 
EBCI streams include temperature, dissolved oxygen, water clarity, and substrate characteristics.  
Temperature is an extremely critical parameter and maximum weekly averages during the summer 
should not exceed 66 degree Fahrenheit, with short-term maximums for trout survival between 73-75 
degrees Fahrenheit.  For optimum production, oxygen should be maintained at natural levels of 
saturation.  Potentially severe effects of turbidity and siltation require that every effort be made to keep 
mineral solids from reaching a watercourse.   

Measures to protect aquatic ecosystem integrity include the following: 

1) All wetlands, seeps, and springs shall be delineated when observed in planning forest 
development projects by EBCI or BIA staff.  Tree removal will be prohibited within the 
delineated wetland and a minimum of a 50 foot protected buffer shall be retained around the 
feature.  Larger buffers will be recommended based upon site specific characteristics.   

2) A 50 foot SMZ on each side along perennial streams will be left to improve sediment retention.  
3) Trees will be retained as necessary for canopy cover and shading, bank stabilization, and as a 

source of large woody debris within the SMZ 
4) Avoid felling trees into streams or waterbodies, except as planned to create habitat features  
5) Logging slash will be removed from the stream channel.  Excessive accumulations of small 

logging debris can significantly alter the dissolved oxygen content of the water and increase the 
pH level.   

6) Silt control will be considered in all aspects of logging operations and appropriate control 
devices will be constructed including, but not limited to, silt fencing and settling basins.  Soil 
disturbance shall be minimized during all equipment operations.  Vehicles and equipment will be 
kept out of all permanent stream beds as feasible. 

7) Where cross stream access is required, a temporary skid road system will be designed and 
temporary culvert crossings will be constructed.  Culvert removal and buffer rehabilitation will 
be required of the operator. 

8) Permanent roads to be constructed across streams will be carefully located: 
a) Generally design roads to minimize the distance that they traverse riparian zones. 
b) Crossings will be designed to transect stream course at perpendicular angle. 
c) Design crossings to handle normal runoff plus a safety margin. 
d) Through proper initial construction and subsequent maintenance, prevent washing 

of sediment down road surface and directly into the stream. 
9) Locate culverts so as to not impede fish movement or stream flow.  Some considerations are: 
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a) The installation of open arch culverts and bridges are preferred to minimize impacts 
to the functional dynamics of the stream channel 

b) Culverts should be of sufficient size and installed at stream grade to allow for the 
recruitment of a natural stream bed material and the passage of native aquatic 
organisms. Culverts must not be perched and should provide resting pools above 
and below access points. 

10) Generally adverse road grades, excessive right-of-ways, or the traversing of steep slopes when 
laying out roads will be avoided.  In initial construction employ outsloping, cross-draining, 
ditching, and other techniques to reduce erosion potential. 

 

Wildlife 

Managing the EBCI’s forested landscape to maximize the culturally significant benefits that healthy and 
diverse wildlife populations provide to the Cherokee community is a priority for the EBCI.  Forest 
management objectives will vary by stand composition and the long term development needs of either 
the EBCI or the possessory holder.  The enhancement of forested habitat can be the result of projects 
directly targeted to meet biological needs of wildlife or be met indirectly as a result of silvicultural 
activities with a primarily economic motivation.  Planned silvicultural prescriptions suitable for targeted 
forest cover types shall be used with specific considerations made for the conservation and management 
of diverse wildlife habitat.  This will involve a variety of management techniques which include stand 
thinning, crop tree releases, un-even aged management, group selection, prescribed burning and 
chemical treatments.   

Ultimately, the landscape scale management for forest diversity at both the compositional and structural 
scale will provide the greatest benefit to wildlife populations.  This will include well-informed 
management of desired seral stages for all stand types with a focus on both the retainment of old-growth 
areas and the management of early successional forests at the landscape scale.  EBCI forests will be 
managed to improve wildlife habitat quality through the implementation of forest stand improvement 
practices, the protection and restoration of critical habitat elements, management of invasive species, 
and the maintenance of habitat connectivity.   

Woodland Openings and Edges 

Forest development projects that facilitate sunlight penetration to the forest floor can improve 
understory browse, cover, and nesting/roosting habitat elements that benefit a broad variety of game and 
non-game wildlife species.  Thinning projects, shelterwood harvests, and the creation of small canopy 
gaps in selected forest types will be used to improve habitat suitability for a variety of mammals and 
birds.  Rotational management of disturbance on small patch cuts on a 5 to 10 year cycle can assist in 
maximizing the availability of browse, cover and stands open enough to provide recreational harvesting 
opportunities.  Retaining areas of dense cover within stands should also be considered during other 
management activities for species specific benefits.   
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Edge can be defined as the transition zone between forest habitat types and offers extremely important 
food and cover resources.  The diversity and quality of edges transitioning between early-successional 
habitat and older woodlands are particularly important for wildlife.  These areas should receive 
deliberate action on the part of the manager to promote a wide array of grasses, shrubs, small trees, and 
vines to provide wildlife food and cover.  The culling of large trees adjacent to early-successional 
habitats (“edge feathering”) and providing brush piles to encourage dense woody escape cover should be 
considered when implementing silvicultural projects.   

Ecologically Significant Communities 

Many problems impacting oak forests and their associated wildlife habitat complexity are the result of 
fire suppression, even-aged forest management, and high grading.  Particular focus on the management 
of oak forests through silvicultural techniques that improve regeneration and mast production will 
tremendously benefit many wildlife species.  Oak mast can be considered a keystone resource, 
influencing multiple levels of forest food webs, and directly impacting populations of culturally 
significant species such as white-tailed deer, elk, wild turkey, and black bear.  Maximizing the diversity 
of other mast producing hardwood trees and shrubs should also be considered in planning forest 
development projects to maximize benefits to wildlife.  Prescribed fire will be considered an important 
tool to enhance quality and improve regeneration within this stand type.  Non-native invasive species 
and disease management will be considered a priority for this forest type with a specific focus on 
wildlife impacts related to Sudden Oak Death disease, Asiatic oak weevil, gypsy moth, as well as 
several non-native plants.  

Cove forests support extremely high levels of bio-diversity and deserve EBCI management attention to 
conserve and enhance the abundance of culturally significant wildlife resources.  Understory plant and 
associated wildlife diversity may be able to be improved in some aging stands through the creation of 
canopy gaps.  Impacts from logging roads and other development within this forest type may also 
heavily influence wildlife habitat quality and should be assessed in future forest development plans.  
With the majority of cove hardwood habitat in mid-successional stages, efforts should be directed 
towards increasing older age classes by both lengthening harvest rotations and mimicking old growth 
gap dynamic conditions through selective harvesting in mid- to late- stands.  Cove forests also serve as 
critical riparian areas and should be managed appropriately for the continued protection of aquatic biota 
(See Watersheds and Water Quality).  Non-native invasive species and disease management will be 
considered a priority for this forest type with a specific focus on wildlife impacts related to the hemlock 
wooly adelgid, gypsy moth, emerald ash borer, beech scale, as well as several non-native plants. 

Protecting and restoring additional rare forest types and significant micro-habitat components will be 
prioritized in future forest development plans.  Spruce-fir, northern hardwood, and dry coniferous forests 
are additional forest communities requiring management attention (See Rare Species section for 
management strategies).  In addition, efforts should be made to retain and minimize the disturbance of 
critical wildlife micro-habitat elements in all types of managed stands.  This includes preserving both 
large and small snags and live den trees, as well as planning for future snag recruitment.  Additionally, 
forested boulderfields and rock outcrops should remain undisturbed when feasible during forestry 
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operations to protect this limited wildlife habitat resource.  Considerations should also me made 
regarding the retainment of course woody debris on the forest floor that can be important in providing 
feeding areas, display areas (i.e. ruffed grouse), cover from predation, and moderation of climatic effects 
related to weather extremes for some species (i.e. herpetofauna). 

Land-use changes and road development associated with forestry activities can also have major impacts 
on wildlife by affecting dispersal and movement patterns within and adjacent to EBCI lands.  Roadways 
are more likely to have a negative influence on species that use forest interior habitat, are sensitive to 
human activity, avoid crossing roads, and are wide ranging.  The retainment of large roadless and 
unfragmented parcels of land in a natural state that are in close proximity to other natural areas within 
and adjacent to EBCI lands shall be a management priority.  Smaller areas of forested land may also 
serve as critical dispersal corridors that link patches of high quality habitat.  EBCI FWM will conduct 
geo-spatial assessments in conjunction with targeted movement research to determine where further 
management attention is required to conserve landscape connectivity for ecologically and culturally 
significant wildlife species.  Results from these assessments will be considered in future forest 
development plans.  Rare species listed under the Endangered Species Act of 1973 require specific 
protective and restorative measures to ensure that the EBCI is both complying with regulations and 
contributing to recovery efforts.   

In order to promote awareness of efforts to protect and enhance habitat for ESA listed species found on 
EBCI lands the following activities will be pursued: 

1. BIA Forestry and EBCI programs will promote and encourage the pursuit of additional funding 
and partnership opportunities to monitor and enhance habitat for ESA listed species 

2. BIA Forestry and EBCI programs will work with possessory holders to promote education and 
outreach opportunities about ESA listed species 

3. BIA Forestry and EBCI programs will provide training for appropriate personnel on ESA listed 
species identification, biology, sampling techniques, habitat requirements, and habitat protection 
measures. 

Eight species which are currently listed as threatened, endangered, or candidate for listing will be 
actively managed through the EBCI forest management program.  These include the Indiana bat 
(Endangered), northern long-eared bat (Threatened), gray bat (Endangered), Carolina northern flying 
squirrel (Endangered), small-whorled pogonia (Threatened), Virginia spiraea (Endangered), rock-gnome 
lichen (Endangered), Appalachian elktoe (Endangered), and sicklefin redhorse (Candidate). 

Bats 

Potentially Detrimental Activities 
Three ESA listed bat species are considered within this section including the Indiana bat, northern long-
eared bat, and gray bat.  Many ongoing and planned activities associated with forestry could impact ESA 
listed bats including implementing a variety of silvicultural prescriptions, prescribed burns, road 
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development and maintenance projects, and special use permitting (i.e. firewood and culturally 
significant plants).  These activities have the potential to result in declines in bat foraging and roosting 
habitat as well as the direct take of individuals.   

Protection Measures  
The following measures will be followed by all individuals who desire to cut trees, live or dead, on all 
EBCI lands for any reason. 

1. Any person or EBCI government program desiring to harvest timber, cut firewood, or clear 
land must first obtain a permit from BIA Forestry which requires the completion of an 
endangered species habitat evaluation form. 

2. Any tract upon which trees will be cut must be evaluated for the presence of federally listed 
bat habitat prior to harvest.  This will be accomplished by either BIA Forestry or other 
approved personnel acceptable to USFWS.  An endangered species assessment form will 
be filled out for each tract evaluated and subsequently filed with the BIA and EBCI FWM.  
Staff from EBCI FWM or EBCI Office of Environment and Natural Resources will review 
each habitat evaluation form and provide a concurrence letter to the assessment as 
appropriate prior to the issuance of the timber permit.  

3. To prevent direct impacts to listed bats, it is recommended that trees be cut between 
October 15 and April 15.  During this time period the following guidelines should be 
followed:  

a) No known maternity colony trees shall be cut. 
b) Retain as many standing live trees that have more than 25% exfoliating (separated 

from the cambium) bark and are >3” DBH. 
c) Retain as many standing snags >3” dbh that have exfoliated bark and/or cavities as 

possible.  
d) Retain as many oak, hickories, white pine, yellow pine, and hemlock as possible 

4. If removal of trees is planned to be performed during the period of August 1 to October 15 
for the purpose of clearing a single house-site that does not exceed 1.5 acres in size, and 
potential bat roosting habitat is present the following conditions will be observed:  

a) The house site can be cleared after consultation with EBCI FWM and the project is 
appropriately permitted through BIA without any additional listed bat presence-
absence surveys.  

b) BIA and EBCI FWM will track all tree clearing projects falling under this category 
and cease from permitting additional project sites when the annual 50-acre threshold 
is cumulatively met for all projects. 
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c) All activities falling within this management category will be catalogued and a final 
report will be submitted to U.S. Fish and Wildlife Service by BIA and EBCI FWM 
prior to December 31st of each calendar year.  

 

5. If removal of trees is planned to be performed during the period from April 15 to October 
15, and potential bat roosting habitat is present the following conditions will be observed 
unless a bat survey is conducted after consultation with the BIA and EBCI FWM utilizing 
updated U.S. Fish and Wildlife Service summer survey guidelines and it is determined that 
ESA listed bats are likely absent from the project site:  

a) No known colony trees shall be cut. 
b) No standing live trees or snags that have exfoliating bark or cavities >3” DBH will be 

cut. 
c) No live trees within 15 meters of suitable roost trees (as identified in b.) that provide 

shade or shelter shall be cut. 
 

6. If single standing suitable bat roost trees must be removed between the period from April 
15 to October 15 for safety considerations, BIA Forestry must be contacted prior to 
removal and either a visual emergence survey or an acoustic survey must be conducted 
from ½ hour before sunset to ½ hour after sunset.  If no bats are observed or ESA listed 
bats are acoustically recorded utilizing the tree, it tree can be cut within 24 hours of the 
survey event. 

7. Riparian buffer zones should be protected during April 15 to October 15 to avoid harm to 
resident bats through removing forage habitat.  Project plans that leave a minimum 50-foot 
buffer along the stream edge (total of 100 ft from both stream banks) or wetland, can 
reduce impacts to foraging bats and will be encouraged.  

8. Any sightings of live, dead, or sick bats on EBCI lands will be reported to EBCI FWM.  
Dead specimens should be handled with care to prevent exposure to disease.  Identification 
will be verified by EBCI FWM and consultation will occur with USFWS as determined 
necessary.  

9. Prescribed fires will be conducted outside of the April 15 to October 15 summer roosting 
period.  Wildfires will be assessed on a case-by-case basis in order to determine the best 
course of action taking into consideration the timing of the fire and potential impacts to bat 
reproductive needs, the intensity of the fire, and safety concerns related to humans or 
structures.  Wildfires occurring during the summer roosting season will most often be 
suppressed as quickly as feasible to keep potential direct take and habitat losses to a 
minimum.  All snags will be left with the exception of those that threaten necessary fire 
containment lines. 
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Habitat Enhancement and Monitoring 
Regeneration of hardwood and pine forests through planned timber stand improvement projects will 
focus on improving the quantity and quality of bat foraging and roosting habitat.  Stand thinning projects 
that involve retaining preferred snag species and large live trees will be implemented in future forest 
development plans.  Prescriptions will include prescribed burning activities in suitable stand types to 
reduce mid-story and under-story saplings.  Management practices that create small forest openings will 
also be included in future forest development plans to enhance suitable habitat.  Forestry projects 
focused on clearing trees for residential development will consider the removal of thick underbrush and 
opening canopy areas to 60-80% to improve roosting habitat where feasible.  Techniques to improve 
roost tree availability (i.e. girdling trees) will also be encouraged and planned on a site specific basis.       

Dry coniferous forests including both pine-oak heath and white pine sub-types represent the most 
suitable opportunities for forest stand restoration that would potentially improve Indiana bat 
roosting/maternity habitat.  Efforts will be included within future forest development plans to restore the 
structure, composition, and disturbance regimes in these forests in order to increase their resiliency and 
value for bats.  Very little is known regarding the roosting habitat requirements of northern-long eared 
bats.  The northern long-eared bat’s observed flexibility in roost selection suggests that the EBCI’s 
planned implementation of silvicultural practices that manage for diverse age classes of hardwood forest 
stands that recruit and retain snags will benefit both this species as well as the Indiana bat. 

Riparian forests will either be maintained as unmodified forested buffers or actively treated as a 
streamside management zone.  Streamside management zones will be managed and monitored to 
provide an abundance of large-diameter hardwoods, large standing snags and den trees, and small 
canopy gaps.  Selective cutting in these forest stands will potentially enhance foraging habitat for all 
three species of bats and provide roosting habitat by preserving species appropriate for roost sites.  The 
removal of selected species, such as tulip poplar, that promote open understories and leave a canopy 
cover of 50-70% would provide enhanced foraging habitat.  Additional tree removal that exposes large 
snags and live trees with exfoliating bark to sunlight will also be considered an important tool in 
managing for improved roosting habitat.  Restoring stream buffer zones through reforestation projects 
will also assist in improving bat habitat and will be prioritized in future forest development plans.        

Continued monitoring of bat populations on EBCI lands is planned to be performed annually by EBCI 
FWM and the BIA through emergence, mist-net, and acoustic surveys.  Monitoring and reporting of 
changes to bat habitat quality and quantity as a result of the implementation of forest development 
projects will also continue to be assessed and reported to the USFWS by the BIA and EBCI FWM.     

Carolina Northern Flying Squirrel 

Potentially Detrimental Activities 
Threats to Carolina northern flying squirrel habitat quality and quantity potentially associated with forest 
management activities include habitat conversion, pests and disease (i.e. hemlock adelgid), wildfire and 
climate change.  The direct loss of Carolina northern flying squirrel habitat through forest management 
initiatives and secondary development is not considered a major threat as the species delineated habitat 
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is within the EBCI tribal reserve where wildlife conservation is considered a primary objective.  The 
management of high elevation vistas, roads, campgrounds, and other recreational areas likely presents 
the most significant challenge to balancing human use needs with conservation. In particular, the cutting 
of firewood for home fuel and campfire use within delineated Carolina northern flying squirrel habitat 
could potentially result in the decline in den tree availability and/or the take of individual squirrels.  
Inadequate management of invasive pests, such as the hemlock adelgid, and pathogens, such as beech 
bark disease, will also continue to threaten habitat suitability.  Forestry practices that promote mast 
producing species within or adjacent to Carolina northern flying squirrel habitat can also be detrimental 
to the species by improving conditions for southern flying squirrels (Glaucomys volans) which serves as 
a vector for a parasitic nematode (Strongyloides robustus).       

Protection Measures 
Habitat features important to the Carolina northern flying squirrel include old trees and abundant woody 
debris, cool and moist conditions, substantial ground cover, and some degree of canopy openness.  All 
of these conditions will be considered critical to maintain with any planned forestry related project.  
Carolina northern flying squirrel habitat requirements and life-history needs shall be carefully assessed 
when planning any forestry projects within and adjacent to Northern-hardwood and spruce-fir forests.  
Primary measures considered vital to the protection of Carolina flying squirrels include: 

1. Any person or EBCI government program desiring to harvest timber, cut firewood, or clear land 
must first obtain a permit from BIA Forestry  

2. Any tract upon which trees will be cut must be evaluated for the presence of Carolina northern 
flying habitat prior to harvest through an initial assessment using previously delineated habitat 
maps.  Proposed timber harvest activities within 200 meters of delineated habitat will require 
ground truthing by EBCI FWM to ensure no suitable habitat exists within the proposed project 
site. This will be accomplished by either BIA Forestry, EBCI FWM or other approved personnel 
acceptable to USFWS.  .  An endangered species assessment form will be filled out for each tract 
evaluated and subsequently filed with the BIA and EBCI FWM.  Staff from EBCI FWM or 
EBCI Office of Environment and Natural Resources will review each habitat evaluation form 
and provide a concurrence letter to the assessment as appropriate prior to the issuance of the 
timber permit. 

3. All pre-commercial or commercial timber harvest projects planned within delineated suitable 
Carolina northern flying squirrel habitat will require additional consultation with the U.S. Fish 
and Wildlife Service Asheville Ecological Field Office.  

4. All snags and live den trees will be retained in suitable habitat  
5. All yellow birch, beech, hemlocks, red spruce, and Fraser firs will be retained in suitable habitat 
6. A minimum tree spacing of 60 feet to allow gliding/dispersal must be maintained within suitable 

habitat  
7. Detrimental impacts to seeps and rocky areas must be avoided within suitable habitat 
8. Forest management activities that promote hard mast producing species should be avoided within 

and adjacent to suitable habitat 
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Prescribed fire within damp high-elevation forests will not be considered a suitable management 
strategy within EBCI lands and therefore should not be expected to impact Carolina northern flying 
squirrel habitat.  Wildfires are a potentially catastrophic risk and will be managed by the BIA and EBCI 
as necessary and all attempts will be made to minimize the effects of these occurrences on this species 
and its associated habitat.  Firewood cutting by tribal members within delineated Carolina flying squirrel 
habitat will be limited to collecting downed wood.  Cutting standing live trees of preferred species or 
dead trees will be prohibited as they can potentially serve as den trees.   

All EBCI programs involved in road maintenance, construction and recreational development will 
consult with the EBCI FWM prior to any tree cutting within delineated Carolina northern flying squirrel 
habitat and follow the previously stated protocols.  Development projects within and adjacent to 
Carolina northern flying squirrel habitat must also consider potential impacts to the species dispersal 
between occupied areas and to un-occupied suitable habitat on and off EBCI lands.  Any forestry related 
activities that could impact food resources by damaging soils and associated food resources (fungi, 
lichen, staminate cones, and insects) will also be prohibited.  

Habitat Enhancement and Monitoring 
Previous habitat suitability assessments have estimated the availability of about 658 acres of Carolina 
northern flying squirrel habitat on EBCI lands (see Map in Appendix C).  EBCI FWM and its partners 
will continue to refine estimates through ongoing habitat modelling efforts.  Potentially suitable areas 
identified in the future will be incorporated into existing geo-databases and additional sampling will be 
conducted to determine occupancy.  It is unclear if sufficient habitat is being managed for the Carolina 
northern flying squirrels found on EBCI lands to expand or connect via habitat corridors to other 
suitable habitat within and outside of EBCI managed lands.  Efforts will be made when forest 
development plans are formulated to consider these landscape level connectivity concerns.  

The rarity of Spruce-Fir/Northern Hardwood Forests on EBCI lands and within the southeast in general 
warrant spruce restoration and re-introduction in suitable forest types.  This objective will be further 
assessed and implemented in areas where it was thought to have been historically present or where pests 
continue to impact the conifer component of the habitat.  Potential activities may include releasing 
competition from existing spruce stems and under planting spruce seedlings in suitable areas.   

Thinning in northern-hardwood and spruce-fir forests that promotes an open under-story and increased 
ground cover by species such as Carex spp. and witch hobble will also be further assessed and 
implemented as deemed appropriate.  Considerations will also be made regarding the mitigation of the 
balsam wooly adelgid, hemlock adelgid, and beech bark disease in future forest development plans.   
Management activities that promote the creation of hardwood stands preferred by southern flying 
squirrels within or adjacent to delineated Carolina northern flying squirrel habitat will also be avoided.  
In addition, climate change impacts to the Carolina northern flying squirrel, although not clearly 
understood at this time, have the potential to be mitigated by forestry related activities and requires 
further examination.    
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Due to the cryptic nature of this mammal, it is extremely challenging to determine if forest management 
activities influence localized population trends for this species.  Presently EBCI FWM surveys 47 nest 
boxes on an annual basis in delineated Carolina northern flying squirrel habitat to monitor occupancy.  
Captured squirrels are identified, assessed for body condition, and marked with a uniquely identified ear 
tag.  Nest box surveys will continue to be used by EBCI FWM to monitor this species on EBCI lands.  
EBCI FWM will also explore the feasibility of utilizing acoustic sampling methods currently under 
development by agency partners to expand monitoring efforts.  EBCI FWM will also consider 
conducting additional research studies assessing population genetics, dispersal, subterranean den use, 
climate change impacts, and competition from southern flying squirrels in order to improve the EBCI’s 
capacity to monitor for this species and assess the impacts of habitat protection and enhancement 
strategies.          

Plants 

Potentially Detrimental Activities 
Although no populations of small whorled pogonia or Virginia spiraea have been found on Tribal lands 
forestry activities could potentially be detrimental to these species if they are present and have gone 
undetected.  The direct take of individual plants and habitat destruction through the conversion of 
suitable forest habitat to unsuitable conditions are the primary threats to the small whorled pogonia.  
Impacts from forest management practices involving the removal of riparian vegetation, alteration of 
stream flow patterns, and introduction of invasive species should be considered harmful for the Virginia 
spiraea.   

 

Protection Measures 
Field surveys will be conducted prior to timber management activities planned within areas containing 
suitable habitat for both the Small whorled pogonia and Virginia spiraea.  Small whorled pogonia may 
remain dormant for extended periods of time.  Therefore, field surveys will be conducted prior to timber 
management activities planned within areas containing suitable habitat during the flowering season 
when feasible.  The previously described water quality BMP’s and riparian protection measures will also 
limit any potential impacts to the Virginia spiraea.  

Habitat Enhancement and Monitoring 
If occurrence records are found on EBCI lands for either of these species, the BIA and EBCI will 
develop habitat enhancement measures in any subsequent forest development plans.  Listed plant 
population monitoring protocols will also be integrated into EBCI FWM plans.   

Fish and Mussels 

Potentially detrimental activities 
Forestry activities can affect aquatic habitat for both the sicklefin redhorse and Appalachian elktoe in 
many ways.  Sources of non-point sediment pollution associated with forestry activities can be 
detrimental to foraging and reproduction for both species.  Removing riparian vegetation can also 



 

124 
 

detrimentally alter water body temperatures, streambank stability, and hydrologic regimes.  Invasive 
plants can also degrade stream quality by creating competition with native riparian buffer species.    

Protection Measures 
The water quality BMP’s and aquatic ecosystem protection measures outlined in the previous section 
will be implemented to protect habitat for both the sicklefin redhorse and the Appalachian elktoe. 

Habitat Enhancement and Monitoring 
BIA and EBCI resource managers will continuously evaluate the adequate implementation and efficacy 
of BMP’s on all EBCI forestry operations.  If BMP’s are not followed during forestry operations the 
BMP and EBCI will cease project operations and ensure protective water quality and habitat measures 
are instituted prior to any activity resuming on a site.  Riparian restoration and invasive plant removal 
projects will also be considered management priorities within future forest development planning 
initiatives.   
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Silvicultural Prescriptions 

Chestnut Oak Forests 

• Objectives: Restore degraded forest stands (manageable stands with high levels of stem defect 
and/or undesirable species mix) and create early successional habitat. Increase diversity of 
species and forest structure.  Improve forest health and vigor of predominant overstory trees.  
Maintain oak canopy dominance. Improve growth, yield, and quality of the residual stands.  

Commercial Treatments 

o Silvicultural Prescription: Conduct patch cuts of 2 to 10 acres in size.  These cuts will 
leave a residual basal area of less than 20 square feet per acre. Residual trees to be 
retained should include legacy trees important for wildlife such as mast trees and large 
trees with cavities, as well as culturally important species. It may be necessary to remove 
or reduce dense patches of mountain laurel, rhododendron, and understory trees during 
harvest operations to allow enough light to regenerate desirable tree species. If blight 
resistant American chestnut seedlings become available, consider establishing them in 
certain areas after harvest. 

o Justification: In degraded stands, there is little timber value given poor form, high levels 
of defect, and a low value species mix.  Future oak dominance in these forest types is 
threatened by more shade tolerant species such as red maple and sourwood that dominate 
in the understory and midstory positions along with dense understories of evergreen 
shrubs.  It is generally desirable to maintain oaks as a major component of this cover type 
because of their wildlife (hard mast), aesthetic, and commercial values.  Oak species 
regenerate best in full to intermediate levels of sunlight, especially on lower productivity 
sites. Not only will patch cuts allow enough light to establish and maintain oak 
regeneration, they create patches of early successional habitat (a habitat type in decline 
throughout the Southern Appalachians) that are important to many wildlife species, 
including ruffed grouse and whitetail deer. Due to higher volumes and reduced marking, 
logging, and administrative costs, patch cuts have the potential to generate more revenue 
than many other silvicultural options. 

o Silvicultural Prescription: Group selection harvests creating small gaps of 1/3 to 2 acre in 
size.  These gaps are designed to create an intimate mosaic of mixed-aged and even-aged 
aggregations.  The specific location, size, and orientation of individual gaps will be 
determined by access, topography, spatial distribution, and the status of advanced 
regeneration. All overstory trees must be removed from 1/3 acre gaps, but larger gaps can 
have up to 20 square feet per acre of retention trees. Less than 50% of the area of any 
given stand or contiguous stands should contain regeneration gaps. 

o Justification: Current and long-term forest health will be improved through speeding the 
transition of the current even-aged forest condition into a multi-aged condition.  While 
this transition may occur naturally over a long period of time, regeneration treatments can 
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hasten this process.  Future oak dominance in these forest types are threatened by more 
shade tolerant species such as red maple and sourwood that dominate in the understory 
and midstory positions.  It is generally desirable to maintain oaks as a major component 
of this cover type because of their wildlife (hard mast), aesthetic, and commercial values.  
Oak species regenerate best in full to intermediate levels of sunlight, requiring gaps of 
1/3 acre or larger. These harvests can be used to some degree to improve degraded forests 
by removing undesirable trees and allowing desirable regeneration. 

o Silvicultural Prescription: Conduct shelterwood harvests.  These cuts will leave a residual 
basal area of between 20 and 60 square feet per acre. Retain trees for future revenue in 
2nd harvest in 5-20 years, or retain trees to develop 2-aged stand. Residual trees to be 
retained should include legacy trees important for wildlife such as mast trees and large 
trees with cavities, as well as culturally important species. It may be necessary to remove 
or reduce dense understories during harvest operations to allow enough light to 
regenerate desirable tree species. If blight resistant American chestnut seedlings become 
available, consider establishing them in certain areas after harvest. 

o Justification: Shelterwood cuts allow enough light and space for the establishment and 
growth of oak regeneration. They also create a two-aged stand, increasing structural 
diversity. They encourage advanced regeneration from seed. Compared to patch cuts, 
they are often more aesthetically pleasing. They also are more economical than group 
selection and crown thinning harvests. 

Non-Commercial Treatments 

o Silvicultural Prescription: Conduct cull tree removals or removal cuts.  Girdle or cut 
unhealthy or undesirable trees that are inhibiting regeneration and growth of desirable 
trees. Focus efforts on areas that have productive soils, but currently contain timber with 
poor form, low vigor, and high levels of defect or an undesirable species mix. 

o Justification: These removals promote forest health and diversity while improving the 
potential for future timber revenues. They are an effective tool to begin to restore 
productivity to areas of forest degraded by past high-grading. 

 

• Objectives: In portions of Xeric Chestnut Oak Forests restore fire adapted natural communities. 
Improve wildlife habitat and understory species diversity. Reduce hazardous build-up of fuels. 

Non-Commercial Treatments 

o Silvicultural Prescription: Conduct initial fuel reduction burns, chemical treatments, or 
mechanical treatments to reduce the amount of mountain laurel, scrub hardwoods, and 
other small diameter woody species. Fuel reduction treatments should be prioritized in 
areas with heavy fuel loads where wildfire could pose a threat to forest resources or lives 
and property.  After initial fuel reduction treatments, more open understories can be 
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maintained by low-intensity prescribed burning at more frequent intervals (perhaps once 
every 3 to 6 years).   

o Justification: With the exclusion of fire, these forests have become increasingly 
dominated by sourwood and red maple, with a dense understory of mountain laurel.  
Because more desirable oak species need sunlight to regenerate, understory treatments 
may be necessary to encourage advanced regeneration. The reduction of hazardous fuel 
loads is important to prevent dangerous wildfires.  

Montane Oak-Hickory Forests 

• Objectives: Restore degraded forest stands (manageable stands with high levels of stem defect 
and/or undesirable species mix) and create early successional habitat. Increase diversity of 
species and forest structure.  Improve forest health and vigor of predominant overstory trees.  
Maintain oak canopy dominance. Improve growth, yield, and quality of the residual stands.  

Commercial Treatments 

o Silvicultural Prescription: Conduct patch cuts of 2 to 10 acres in size.  These cuts will 
leave a residual basal area of less than 20 square feet per acre. Residual trees to be 
retained should include legacy trees important for wildlife such as mast trees and large 
trees with cavities, as well as culturally important species. It may be necessary to remove 
or reduce dense understories during harvest operations to allow enough light to 
regenerate desirable tree species. If blight resistant American chestnut seedlings become 
available, consider establishing them in certain areas after harvest. 

o Justification: In degraded stands, there is little timber value given poor form, high levels 
of defect, and a low value species mix.  Future oak and hickory dominance in these forest 
types is threatened by more shade tolerant species such as red maple and sourwood.  It is 
generally desirable to maintain oaks and hickories as a major component of this cover 
type because of their wildlife (hard mast), aesthetic, and commercial values.  Oak and 
hickory species regenerate best in full to intermediate levels of sunlight. Not only will 
patch cuts allow enough light to establish and maintain oak regeneration, they create 
patches of early successional habitat (a habitat type in decline throughout the Southern 
Appalachians) that are important to many wildlife species, including ruffed grouse and 
whitetail deer. Due to higher volumes and reduced marking, logging, and administrative 
costs, patch cuts have the potential to generate more revenue than many other 
silvicultural options. 

o Silvicultural Prescription: Group selection harvests creating small gaps of 1/3 to 2 acre in 
size.  These gaps are designed to create an intimate mosaic of mixed-aged and even-aged 
aggregations.  The specific location, size, and orientation of individual gaps will be 
determined by access, topography, spatial distribution, and the status of advanced 
regeneration. All overstory trees must be removed from 1/3 acre gaps, but larger gaps can 
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have up to 20 square feet per acre of retention trees. Less than 50% of the area of any 
given stand or contiguous stands should contain regeneration gaps. 

o Justification: Current and long-term forest health will be improved through speeding the 
transition of the current even-aged forest condition into a multi-aged condition.  While 
this transition may occur naturally over a long period of time, regeneration treatments can 
hasten this process.  Future oak and hickory dominance in these forest types are 
threatened by more shade tolerant species such as red maple and sourwood that dominate 
in the understory and midstory positions.  It is generally desirable to maintain oaks as a 
major component of this cover type because of their wildlife (hard mast), aesthetic, and 
commercial values.  Oak and hickory species regenerate best in full to intermediate levels 
of sunlight, requiring gaps of 1/3 acre or larger. These harvests can be used to some 
degree to improve degraded forests by removing undesirable trees and allowing desirable 
regeneration. 

o Silvicultural Prescription: Conduct crown thinnings that reduce stand basal area by no 
more than 1/3 to enhance the vigor of selected dominant and codominant trees.  
Appropriate application of this treatment will require that an experienced forester select 
residual trees based on species, health, form, and desire to maintain a diverse, naturally 
occurring mix of overstory tree species.  This treatment explicitly recognizes that both 
timber and non-timber values should be enhanced. 

o Justification: Overstory trees are entering the understory reinitiation phase of stand 
development and competing heavily with each other for limited resources, which is 
slowing their growth rates.  This reduced vigor may increase their vulnerability to 
environmental stresses.  The even-aged nature of the forest compounds this problem by 
making it difficult for trees to differentiate into different crown class positions.  A crown 
thinning would promote the vigor of selected trees and would speed the differentiation of 
trees into different crown classes.     

o Silvicultural Prescription: Conduct shelterwood harvests.  These cuts will leave a residual 
basal area of between 20 and 60 square feet per acre. Retain trees for future revenue in 
2nd harvest in 5-20 years, or retain trees to develop 2-aged stand. Residual trees to be 
retained should include legacy trees important for wildlife such as mast trees and large 
trees with cavities, as well as culturally important species. It may be necessary to remove 
or reduce dense understories during harvest operations to allow enough light to 
regenerate desirable tree species. If blight resistant American chestnut seedlings become 
available, consider establishing them in certain areas after harvest. 

o Justification: Shelterwood cuts allow enough light and space for the establishment and 
growth of oak regeneration. They also create a two-aged stand, increasing structural 
diversity. They encourage advanced regeneration from seed. Compared to patch cuts, 
they are often more aesthetically pleasing. They also are more economical than group 
selection and crown thinning harvests. 
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Non-Commercial Treatments 

o Silvicultural Prescription: Conduct cull tree removals or removal cuts.  Girdle or cut 
unhealthy or undesirable trees that are inhibiting regeneration and growth of desirable 
trees. Focus efforts on areas that have productive soils, but currently contain timber with 
poor form, low vigor, and high levels of defect or an undesirable species mix. 

o Justification: These removals promote forest health and diversity while improving the 
potential for future timber revenues. They are an effective tool to begin to restore 
productivity to areas of forest degraded by past high-grading. 

o Silvicultural Prescription: Thin from below in productive areas where advanced oak 
regeneration is desired. This will allow more light to reach the forest floor by removing 
sub-canopy trees, promoting growth of shade intermediate oak and hickory regeneration. 
Additional light reaching the forest floor will also encourage development of a more 
robust herbaceous layer.  Conduct treatment approximately 10 years before a 
regeneration harvest is scheduled to allow enough time for advanced oak regeneration to 
establish itself and grow to a suitable size to be released. 

o Justification: In Montane Oak-Hickory forests with productive soils, yellow poplar 
regeneration often outcompetes oak regeneration unless the oaks are well established in 
the mid-story before release from a regeneration harvest. Thinning from below allows 
oak advanced regeneration to establish itself and grow so that it is in a competitive 
position when a regeneration harvest is conducted in the future. Thinning from below will 
also improve the growth, yield and quality of the residual stand as it will reduce 
competition for resources with the residual trees. 

o Silvicultural Prescription: Implement crop tree release treatments in accessible, 
overstocked, and productive immature areas of Montane Oak-Hickory Forests.  About 30 
crop trees per acre should be selected for release.  Crop trees should be selected in order 
to enhance stand diversity and to increase future commercial value.  Crop trees should be 
healthy, of good form, with live crown ratios ≥ 30%. Crop trees should be released by 
removing all trees with crowns that touch or shade their crown.  Competing trees can be 
removed by chemical treatment (stem injection or basal bark application) or 
mechanically.  Vine control should also be implemented in areas where vines are 
deforming crop trees. These treatments should be implemented on successional stands 30 
to 40 years after regeneration harvest or other significant disturbance. 

o Justification: Crop Tree Release is a forest management technique that can enhance 
growth and diversity of a forest stand by reducing trees surrounding and competing with 
pre-selected “crop trees”.  Crop trees are trees selected for their larger crowns, large 
diameters, superior form, future timber value, cultural value, superior health, preferred 
aesthetic beauty and/or type of species compared to competing trees.  Crop trees are often 
selected to increase diversity.  For example, many successional stands on productive sites 
often regenerate with over 50% yellow poplar.  Crop trees may be selected to represent 
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the other species such that their relative proportion in the stand may increase and thereby 
increase overall diversity.   

• Objectives: In dryer areas of Montane Oak-Hickory Forests, restore fire adapted natural 
communities. Improve wildlife habitat and understory species diversity. Reduce hazardous build-
up of fuels. 

Non-Commercial Treatments  

o Silvicultural Prescription: Conduct initial fuel reduction burns, chemical treatments, or 
mechanical treatments to reduce the amount of downed fuel, scrub hardwoods, and other 
small diameter woody species. Fuel reduction treatments should be prioritized in areas 
with heavy fuel loads where wildfire could pose a threat to forest resources or lives and 
property.  After initial fuel reduction treatments, more open understories can be 
maintained by low-intensity prescribed burning at more frequent intervals (perhaps once 
every 3 to 6 years).   

o Justification: With the exclusion of fire, these forests have become increasingly 
dominated by shade tolerant species, especially in the midstories and understories.  
Because more desirable oak species need sunlight to regenerate, understory treatments 
may be necessary to encourage advanced regeneration. The reduction of hazardous fuel 
loads is important to prevent dangerous wildfires.  

Acidic Cove Forests 

• Objectives: Increase diversity of species and forest structure.  Improve forest health and vigor of 
predominant overstory trees.  Improve growth, yield, and quality of the residual stands. Maintain 
high water quality and protect riparian wildlife habitats. 

Commercial Treatments 

o Silvicultural Prescription: Group selection harvests creating small gaps of 1/3 to 2 acre in 
size.  These gaps are designed to create an intimate mosaic of mixed-aged and even-aged 
aggregations.  The specific location, size, and orientation of individual gaps will be 
determined by access, topography, spatial distribution, species mix, and the status of 
advanced regeneration. All overstory trees must be removed from 1/3 acre gaps, but 
larger gaps can have up to 20 square feet per acre of retention trees. Less than 50% of the 
area of any given stand or contiguous stands should contain regeneration gaps. It may be 
beneficial to remove rhododendron in certain areas to allow enough light into the 
understory for the establishment and growth of regeneration of desirable tree species. 
Special attention should be paid to ensure management has no negative effects on 
riparian habitat and water quality. 

o Justification: Current and long-term forest health will be improved through speeding the 
transition of the current even-aged forest condition into a multi-aged condition. 
Regeneration of shade intolerant and intermediate species such as yellow poplar and 
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northern red oak will benefit from the increased sunlight afforded by these harvests.  
These harvests can be used to some degree to improve degraded forests by removing 
undesirable trees and allowing desirable regeneration. 

o Silvicultural Prescription: In more heavily stocked areas, conduct crown thinnings that 
reduce stand basal area by no more than 1/3 to enhance the vigor of selected dominant 
and codominant trees.  Appropriate application of this treatment will require that an 
experienced forester select residual trees based on species, health, form, and desire to 
maintain a diverse, naturally occurring mix of overstory tree species.  This treatment 
explicitly recognizes that both timber and non-timber values should be enhanced. 

o Justification: Overstory trees are entering the understory reinitiation phase of stand 
development and competing heavily with each other for limited resources, which is 
slowing their growth rates.  This reduced vigor may increase their vulnerability to 
environmental stresses.  The even-aged nature of the forest compounds this problem by 
making it difficult for trees to differentiate into different crown class positions.  A crown 
thinning would promote the vigor of selected trees and would speed the differentiation of 
trees into different crown classes.     

Non-Commercial Treatments 

o Silvicultural Prescription: Implement crop tree release treatments in accessible, 
overstocked immature areas of Acidic Cove Forests.  About 30 crop trees per acre should 
be selected for release.  Crop trees should be selected in order to enhance stand diversity 
and to increase future commercial value.  Crop trees should be healthy, of good form, 
with live crown ratios ≥ 30%. Crop trees should be released by removing all trees with 
crowns that touch or shade their crown.  Competing trees can be removed by chemical 
treatment (stem injection or basal bark application) or mechanically.  Vine control should 
also be implemented in areas where vines are deforming crop trees. These treatments 
should be implemented on successional stands 30 to 40 years after regeneration harvest 
or other significant disturbance. 

o Justification: Crop Tree Release is a forest management technique that can enhance 
growth and diversity of a forest stand by reducing trees surrounding and competing with 
pre-selected “crop trees”.  Crop trees are trees selected for their larger crowns, large 
diameters, superior form, future timber value, cultural value, superior health, preferred 
aesthetic beauty and/or type of species compared to competing trees.  Crop trees are often 
selected to increase diversity.  For example, many successional stands on productive sites 
often regenerate with over 50% yellow poplar.  Crop trees may be selected to represent 
the other species such that their relative proportion in the stand may increase and thereby 
increase overall diversity.   
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Rich Cove Forests 

• Objectives: Increase diversity of species and forest structure.  Improve forest health and vigor of 
predominant overstory trees.  Improve growth, yield, and quality of the residual stands.  

Commercial Treatments 

o Silvicultural Prescription: Group selection harvests creating small gaps of 1/3 to 2 acre in 
size.  These gaps are designed to create an intimate mosaic of mixed-aged and even-aged 
aggregations.  The specific location, size, and orientation of individual gaps will be 
determined by access, topography, spatial distribution, species mix, and the status of 
advanced regeneration. All overstory trees must be removed from 1/3 acre gaps, but 
larger gaps can have up to 20 square feet per acre of retention trees. Less than 50% of the 
area of any given stand or contiguous stands should contain regeneration gaps.  

o Justification: Current and long-term forest health will be improved through speeding the 
transition of the current even-aged forest condition into a multi-aged condition. 
Regeneration of shade intolerant and intermediate species such as yellow poplar and 
northern red oak will benefit from the increased sunlight afforded by these harvests.  
These harvests can be used to some degree to improve degraded forests by removing 
undesirable trees and allowing desirable regeneration. 

o Silvicultural Prescription: In more heavily stocked areas, conduct crown thinnings that 
reduce stand basal area by no more than 1/3 to enhance the vigor of selected dominant 
and codominant trees.  Appropriate application of this treatment will require that an 
experienced forester select residual trees based on species, health, form, and desire to 
maintain a diverse, naturally occurring mix of overstory tree species.  This treatment 
explicitly recognizes that both timber and non-timber values should be enhanced. 

o Justification: Overstory trees are entering the understory reinitiation phase of stand 
development and competing heavily with each other for limited resources, which is 
slowing their growth rates.  This reduced vigor may increase their vulnerability to 
environmental stresses.  The even-aged nature of the forest compounds this problem by 
making it difficult for trees to differentiate into different crown class positions.  A crown 
thinning would promote the vigor of selected trees and would speed the differentiation of 
trees into different crown classes.    

o Silvicultural Prescription: Conduct patch cuts of 2 to 10 acres in size.  These cuts will 
leave a residual basal area of less than 20 square feet per acre. Residual trees to be 
retained should include legacy trees important for wildlife such as mast trees and large 
trees with cavities, as well as culturally important species. 

o Justification: In degraded stands, there is less. Not only will patch cuts allow enough light 
to establish and maintain regeneration of shade intolerant species, they create patches of 
early successional habitat (a habitat type in decline throughout the Southern 
Appalachians) that are important to many wildlife species. Due to higher volumes and 
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reduced marking, logging, and administrative costs, patch cuts have the potential to 
generate more revenue than many other silvicultural options. 

Non-Commercial Treatments 

o Silvicultural Prescription: Conduct cull tree removals or removal cuts.  Girdle or cut 
unhealthy or undesirable trees that are inhibiting regeneration and growth of desirable 
trees. Focus efforts on areas that currently contain timber with poor form, low vigor, and 
high levels of defect or an undesirable species mix. 

o Justification: These removals promote forest health and diversity while improving the 
potential for future timber revenues. They are an effective tool to begin to restore 
productivity to areas of forest degraded by past high-grading. 

o Silvicultural Prescription: Implement crop tree release treatments in accessible, 
overstocked immature areas of Rich Cove Forests.  About 30 crop trees per acre should 
be selected for release.  Crop trees should be selected in order to enhance stand diversity 
and to increase future commercial value.  Crop trees should be healthy, of good form, 
with live crown ratios ≥ 30%. Crop trees should be released by removing all trees with 
crowns that touch or shade their crown.  Competing trees can be removed by chemical 
treatment (stem injection or basal bark application) or mechanically.  Vine control should 
also be implemented in areas where vines are deforming crop trees. These treatments 
should be implemented on successional stands 30 to 40 years after regeneration harvest 
or other significant disturbance. 

o Justification: Crop Tree Release is a forest management technique that can enhance 
growth and diversity of a forest stand by reducing trees surrounding and competing with 
pre-selected “crop trees”.  Crop trees are trees selected for their larger crowns, large 
diameters, superior form, future timber value, cultural value, superior health, preferred 
aesthetic beauty and/or type of species compared to competing trees.  Crop trees are often 
selected to increase diversity.  For example, many successional stands on productive sites 
often regenerate with over 50% yellow poplar.  Crop trees may be selected to represent 
the other species such that their relative proportion in the stand may increase and thereby 
increase overall diversity.   

Early Successional Forests 

• Objectives: Increase diversity of species and forest structure.  Improve forest health and vigor of 
trees.  Improve growth, yield, and quality of the future stands.  

Non-Commercial Treatments 

o Silvicultural Prescription: Implement crop tree release treatments in accessible, 
overstocked, productive areas.  About 30 crop trees per acre should be selected for 
release.  Crop trees should be selected in order to enhance stand diversity and to increase 
future commercial value.  Crop trees should be healthy, of good form, with live crown 
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ratios ≥ 30%. Crop trees should be released by removing all trees with crowns that touch 
or shade their crown.  Competing trees can be removed by chemical treatment (stem 
injection or basal bark application) or mechanically.  Vine control should also be 
implemented in areas where vines are deforming crop trees.  

o Justification: Crop Tree Release is a forest management technique that can enhance 
growth and diversity of a forest stand by reducing trees surrounding and competing with 
pre-selected “crop trees”.  Crop trees are trees selected for their larger crowns, large 
diameters, superior form, future timber value, cultural value, superior health, preferred 
aesthetic beauty and/or type of species compared to competing trees.  Crop trees are often 
selected to increase diversity.   

 

• Objectives: Increase the acreage and variety of early successional habitat to support diverse 
wildlife populations as this cover type currently only makes up 7% of Trust Land. (This involves 
converting other cover types into early successional habitat) 

Commercial Treatments 

o Silvicultural Prescription: Conduct patch cuts of 2 to 10 acres in size.  These cuts will 
leave a residual basal area of less than 20 square feet per acre. Residual trees to be 
retained should include legacy trees important for wildlife such as mast trees and large 
trees with cavities, as well as culturally important species. It may be necessary to remove 
or reduce dense understories of shade tolerant species during harvest operations to allow 
enough light to regenerate desirable tree species.  

o Justification: Patch cuts allow enough light to the forest floor to establish and maintain a 
diverse mix of tree regeneration, shrub growth, and herb and forb establishment. They 
create patches of early successional habitat that are important to many wildlife species, 
including ruffed grouse and whitetail deer. Due to higher volumes and reduced marking, 
logging, and administrative costs, patch cuts have the potential to generate more revenue 
than many other silvicultural options. 

o Silvicultural Prescription: Group selection harvests creating small gaps of 1/3 to 2 acre in 
size.  These gaps are designed to create an intimate mosaic of mixed-aged and even-aged 
aggregations.  The specific location, size, and orientation of individual gaps will be 
determined by access, topography, spatial distribution, specific wildlife management 
goals, and the status of advanced regeneration. All overstory trees must be removed from 
1/3 acre gaps, but larger gaps can have up to 20 square feet per acre of retention trees.  

o Justification: Gaps, for their size, create large areas of edge habitat favored by many 
mammal, reptile, and bird species. They also allow for the regeneration of shade 
intolerant and intermediate tree species, as well as shrubs, herbs, and forbs. 
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o Silvicultural Prescription: Conduct clearcuts over 10 acres in size in carefully chosen 
locations.  (This is currently not allowed under Tribal Resolution #554, 1993.)  These 
cuts will leave a residual basal area of less than 20 square feet per acre. Residual trees to 
be retained should include legacy trees important for wildlife such as mast trees and large 
trees with cavities, as well as culturally important species. It may be necessary to remove 
or reduce dense understories of shade tolerant species during harvest operations to allow 
enough light to regenerate desirable tree species. Careful consideration should be given to 
the size, location, orientation, and spatial distribution of clearcuts in order to maintain 
aesthetics, prevent erosion, and maintain wildlife habitat continuity for both wildlife 
species that utilize early successional habitat and forest interior species. 

o Justification: Clearcuts allow enough light to the forest floor to establish and maintain a 
diverse mix of tree regeneration, shrub growth, and herb and forb establishment. They 
create large patches of early successional habitat that are important to many wildlife 
species, including ruffed grouse and whitetail deer. They can be designed to mimic 
natural disturbances such as wind or ice storms. Due to higher volumes and reduced 
marking, logging, and administrative costs, clearcuts have the potential to generate more 
revenue than most other silvicultural options. 

Non-Commercial Treatments  

o Silvicultural Prescription: Conduct controlled burns, chemical treatments, or mechanical 
treatments to arrest forest succession in certain early successional forest stands.  

o Justification: Without treatment, all early successional forests will slowly succeed to later 
stages that have different structural and biological characteristics than early successional 
forests.  The use of prescribed fire is likely the least expensive way to arrest this process 
of succession and has the additional benefits of encouraging the growth of certain species 
of herbs, forbs, and grasses that are less common to rare in habitats where fire has been 
excluded. 

Pine-Oak/Heath Forests 

• Objectives: Increase diversity of species and forest structure.  Improve forest health and vigor of 
predominant overstory trees.  Restore pine-oak woodland condition in areas. 

Commercial Treatments 

o Silvicultural Prescription: Conduct patch cuts of 2 to 10 acres in size.  These cuts will 
leave a residual basal area of less than 20 square feet per acre. Residual trees to be 
retained should include legacy trees important for wildlife such as mast trees and large 
trees with cavities, desirable yellow pines such as shortleaf, pitch, and table mountain, 
and culturally important species. It may be necessary to remove or reduce dense patches 
of mountain laurel and understory trees during harvest operations to allow enough light to 



 

136 
 

regenerate desirable tree species. If blight resistant American chestnut seedlings become 
available, consider establishing them in certain areas after harvest. 

o Justification: In degraded stands, there is little timber value given poor form, high levels 
of defect, and a low value species mix.  Future oak and pine dominance in these forest 
types is threatened by more shade tolerant species such as red maple and sourwood that 
dominate in the understory and midstory positions along with dense understories of 
evergreen shrubs.  It is generally desirable to maintain oaks and pines as a major 
component of this cover type because of their wildlife, aesthetic, and commercial values.  
Oak species regenerate best in full to intermediate levels of sunlight, especially on lower 
productivity sites. Not only will patch cuts allow enough light to establish and maintain 
oak and yellow pine regeneration, they create patches of early successional habitat (a 
habitat type in decline throughout the Southern Appalachians) that are important to many 
wildlife species, including ruffed grouse and whitetail deer. Due to higher volumes and 
reduced marking, logging, and administrative costs, patch cuts have the potential to 
generate more revenue than many other silvicultural options. 

o Silvicultural Prescription: Group selection harvests creating small gaps of 1/3 to 2 acre in 
size.  These gaps are designed to create an intimate mosaic of mixed-aged and even-aged 
aggregations.  The specific location, size, and orientation of individual gaps will be 
determined by access, topography, spatial distribution, and the status of advanced 
regeneration. All overstory trees must be removed from 1/3 acre gaps, but larger gaps can 
have up to 20 square feet per acre of retention trees. Less than 50% of the area of any 
given stand or contiguous stands should contain regeneration gaps. 

o Justification: Current and long-term forest health will be improved through speeding the 
transition of the current even-aged forest condition into a multi-aged condition.  While 
this transition may occur naturally over a long period of time, regeneration treatments can 
hasten this process.  Future oak dominance in these forest types are threatened by more 
shade tolerant species such as red maple and sourwood that dominate in the understory 
and midstory positions.  It is generally desirable to maintain oaks as a major component 
of this cover type because of their wildlife (hard mast), aesthetic, and commercial values.  
Oak species regenerate best in full to intermediate levels of sunlight, requiring gaps of 
1/3 acre or larger. These harvests can be used to some degree to improve degraded forests 
by removing undesirable trees and allowing desirable regeneration. 

o Silvicultural Prescription: Conduct shelterwood harvests.  These cuts will leave a residual 
basal area of between 20 and 60 square feet per acre. Retain trees for future revenue in 
2nd harvest in 5-20 years, or retain trees to develop 2-aged stand. Residual trees to be 
retained should include legacy trees important for wildlife such as mast trees and large 
trees with cavities, as well as culturally important species. It may be necessary to remove 
or reduce dense understories during harvest operations to allow enough light to 
regenerate desirable tree species. If blight resistant American chestnut seedlings become 
available, consider establishing them in certain areas after harvest. 
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o Justification: Shelterwood cuts allow enough light and space for the establishment and 
growth of oak regeneration. They also create a two-aged stand, increasing structural 
diversity. They encourage advanced regeneration from seed. Compared to patch cuts, 
they are often more aesthetically pleasing. They also are more economical than group 
selection and crown thinning harvests. 

o Silvicultural Prescription: Conduct seed tree harvests of up to 100 acres in size.  These 
cuts will leave a residual basal area of 10 to 40 square feet per acre. Residual trees to be 
retained should include shortleaf, pitch, and table mountain pines that will provide a seed 
source for regeneration after harvest as well as legacy trees important for wildlife such as 
mast trees and large trees with cavities. It will be necessary to remove or reduce dense 
patches of mountain laurel, and understory trees during harvest operations to allow 
enough light to regenerate desirable tree species. The use of prescribed fire post-harvest 
is the most efficient and effective way to reduce the understory and would expose the 
mineral soil favored for yellow pine seedling establishment. 

o Justification: Future oak and pine dominance in these forest types is threatened by more 
shade tolerant species such as red maple and sourwood that dominate in the understory 
and midstory positions along with dense understories of evergreen shrubs.  It is generally 
desirable to maintain oaks and pines as a major component of this cover type because of 
their wildlife, aesthetic, and commercial values.  Yellow pine species regenerate best in 
full levels of sunlight, especially on mineral soils. Not only will seed tree harvests allow 
enough light to establish and maintain oak and yellow pine regeneration, they create 
patches of early successional habitat (a habitat type in decline throughout the Southern 
Appalachians) that are important to many wildlife species, including ruffed grouse and 
whitetail deer. Due to higher volumes and reduced marking, logging, and administrative 
costs, seed tree harvests have the potential to generate more revenue than many other 
silvicultural options. 

Non-Commercial Treatments 

o Silvicultural Prescription: Conduct cull tree removals or removal cuts.  Girdle or cut 
unhealthy or undesirable trees that are inhibiting regeneration and growth of desirable 
trees. Focus efforts on areas that have productive soils, but currently contain timber with 
poor form, low vigor, and high levels of defect or an undesirable species mix. 

o Justification: These removals promote forest health and diversity while improving the 
potential for future timber revenues. They are an effective tool to begin to restore 
productivity to areas of forest degraded by past high-grading. 

 

• Objectives: Restore pine-oak woodland condition. Improve wildlife habitat and understory 
species diversity. Reduce hazardous build-up of fuels. 
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Non-Commercial Treatments 

o Silvicultural Prescription: Conduct initial fuel reduction burns, chemical treatments, or 
mechanical treatments to reduce the amount of mountain laurel, scrub hardwoods, and 
other small diameter woody species. Where possible, existing yellow pines should be 
protected from these treatments.  In addition, existing pines should be released from 
competing hardwoods surrounding them to ensure their survival until broader actions are 
taken to restore this type. Fuel reduction treatments should be prioritized in areas with 
heavy fuel loads where wildfire could pose a threat to forest resources or lives and 
property.  After initial fuel reduction treatments, more open understories can be 
maintained by low-intensity prescribed burning at more frequent intervals (perhaps once 
every 3 to 6 years).   

o Justification: These natural communities have become increasingly rare since the era of 
fire suppression began in the 1930s.  Since then, these forests and woodlands have 
become increasingly dominated by sourwood and red maple, with a dense understory of 
mountain laurel.  Because yellow pine species need full sun and mineral soil to 
regenerate, restoration treatments are necessary to ensure this cover type persists. The 
reduction of hazardous fuel loads is important to prevent dangerous wildfires.  

White Pine Forests 

Objectives: Increase diversity of species and forest structure.  Improve forest health and vigor of 
predominant overstory trees.  Covert to mixture of white pine and hardwoods. 

Commercial Treatments 

o Silvicultural Prescription: Remove majority of white pine overstory in certain areas of 
planted white pine forest. Conduct patch cuts, shelterwood harvests, seed tree harvests 
(with hardwood seed trees) and group selection harvests to accomplish this goal. 

o Justification: In many areas of white pine plantations the forests are overstocked, 
resulting in intense competition that has left them in poor health and with small live 
crowns.  Consequently, these trees are susceptible to mortality from stress, possibly in the 
form of an outbreak of southern pine beetle.  Additionally, it is in keeping with objectives 
to restore naturally occurring forests.  While white pine is a native species, the sites in 
which it was planted are mostly hardwood sites.  In some areas, abundant native 
hardwoods are regenerating beneath the white pine canopy.  In these areas, removal of 
the white pine would quickly result in a young stand of native hardwoods.  Some of the 
healthiest white pines and mature hardwoods that became established at the same time as 
the pines should be left in the overstory to create stand structure and provide a seed 
source.   

 



 

139 
 

o Silvicultural Prescription: Enhance the vigor of selected dominant and codominant white 
pines through crown thinnings that reduces stand basal area by approximately 1/3.  
Appropriate application of this treatment will require that an experienced forester select 
residual trees based on species, health, form, and desire to maintain a diverse, naturally 
occurring mix of overstory tree species.  Select residual white pines based on health and 
form.  All residual pines should have at least a 1:3 live crown to height ratio. Mature and 
healthy hardwoods should also be favored as residuals where found.   

o Justification: In overstocked areas of white pine forest, intense competition has left the 
pines with declining vigor and with small live crowns.  Consequently, these trees are 
more susceptible to mortality. While nearly all white pine trees should be removed in 
areas where all trees are in poor health, areas which have a large number of healthy white 
pines should be thinned, leaving residuals for diversity and future harvest in ~20 years.  
Also, areas that lack advanced hardwood regeneration should be thinned to promote new 
regeneration and to maintain continuous canopy coverage.   Crown thinning would 
promote the vigor of selected trees and would speed the differentiation of trees into 
different crown classes.     

Northern Hardwood Forests (Note: Much of area of Northern Hardwood Forests on Trust Land has 
been identified as habitat for the endangered Carolina northern flying squirrel.  As a result, forest 
management opportunities will be limited and/or restricted to certain areas in this forest type.) 

• Objectives: Restore degraded forest stands (manageable stands with high levels of stem defect 
and/or undesirable species mix) and create early successional habitat. Increase diversity of 
species and forest structure.  Improve forest health and vigor of predominant overstory trees.  
Improve growth, yield, and quality of the residual stands. (Note: The attainment of these 
objectives through the below listed treatments will likely be limited and/or restricted to certain 
areas in the forest type that do not adversely affect identified Carolina northern flying squirrel 
habitat – see Map in Appendix C.) 

Commercial Treatments 

o Silvicultural Prescription: Conduct patch cuts of 2 to 10 acres in size.  These cuts will 
leave a residual basal area of less than 20 square feet per acre. Residual trees to be 
retained should include legacy trees important for wildlife and large trees with cavities, as 
well as culturally important species 

o Justification: In degraded stands, there is less timber value given poor form, high levels 
of defect, and a low value species mix.  Patch cuts can be used to harvest degraded areas 
of stands and allow enough sunlight to establish shade intolerant species such as black 
cherry. They create patches of early successional habitat (a habitat type in decline 
throughout the Southern Appalachians) that are important to many wildlife species, 
including ruffed grouse and whitetail deer. Due to higher volumes and reduced marking, 
logging, and administrative costs, patch cuts have the potential to generate more revenue 
than many other silvicultural options. 
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o Silvicultural Prescription: Group selection harvests creating small gaps of 1/3 to 2 acre in 
size.  These gaps are designed to create an intimate mosaic of mixed-aged and even-aged 
aggregations.  The specific location, size, and orientation of individual gaps will be 
determined by access, topography, spatial distribution, and the status of advanced 
regeneration. All overstory trees must be removed from 1/3 acre gaps, but larger gaps can 
have up to 20 square feet per acre of retention trees. Less than 50% of the area of any 
given stand or contiguous stands should contain regeneration gaps. 

o Justification: Current and long-term forest health will be improved through speeding the 
transition of the current even-aged forest condition into a multi-aged condition.  While 
this transition may occur naturally over a long period of time, regeneration treatments can 
hasten this process.  Some species such as black cherry regenerate best in full to 
intermediate levels of sunlight, requiring gaps of 1/3 acre or larger. These harvests can be 
used to some degree to improve degraded forests by removing undesirable trees and 
allowing desirable regeneration. 

o Silvicultural Prescription: Conduct crown thinnings that reduce stand basal area by no 
more than 1/3 to enhance the vigor of selected dominant and codominant trees.  
Appropriate application of this treatment will require that an experienced forester select 
residual trees based on species, health, form, and desire to maintain a diverse, naturally 
occurring mix of overstory tree species.  This treatment explicitly recognizes that both 
timber and non-timber values should be enhanced. 

o Justification: Overstory trees are entering the understory reinitiation phase of stand 
development and competing heavily with each other for limited resources, which is 
slowing their growth rates.  This reduced vigor may increase their vulnerability to 
environmental stresses.  The even-aged nature of the forest compounds this problem by 
making it difficult for trees to differentiate into different crown class positions.  A crown 
thinning would promote the vigor of selected trees and would speed the differentiation of 
trees into different crown classes.     

o Silvicultural Prescription: Conduct thinnings from above on certain stands with a 
significant component of sugar maple.  These cuts will allow shade tolerant trees in the 
sub-canopy enough growing space to later become dominant trees. It is important to 
retain certain large overstory trees including legacy trees important for wildlife, as well as 
culturally important species.  

o Justification: Sugar maple can develop as a shade tolerant species in the sub-canopy and 
respond well to release.  Thinning from above can release these trees at the appropriate 
times and can generate relatively high levels of revenue. It is important that this treatment 
does not lead to high-grading; it is only appropriate where carefully planned and in 
Northern Hardwood Forests 
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Non-Commercial Treatments 

o Silvicultural Prescription: Conduct cull tree removals or removal cuts.  Girdle or cut 
unhealthy or undesirable trees that are inhibiting regeneration and growth of desirable 
trees. Focus efforts on areas that have productive soils, but currently contain timber with 
poor form, low vigor, and high levels of defect or an undesirable species mix. 

o Justification: These removals promote forest health and diversity while improving the 
potential for future timber revenues. They are an effective tool to begin to restore 
productivity to areas of forest degraded by past high-grading. 

o Silvicultural Prescription: Implement crop tree release treatments in accessible, 
overstocked, and productive immature areas of Northern Hardwood Forests.  About 30 
crop trees per acre should be selected for release.  Crop trees should be selected in order 
to enhance stand diversity and to increase future commercial value.  Crop trees should be 
healthy, of good form, with live crown ratios ≥ 30%. Crop trees should be released by 
removing all trees with crowns that touch or shade their crown.  Competing trees can be 
removed by chemical treatment (stem injection or basal bark application) or 
mechanically.  Vine control should also be implemented in areas where vines are 
deforming crop trees. These treatments should be implemented on successional stands 30 
to 40 years after regeneration harvest or other significant disturbance. 

o Justification: Crop Tree Release is a forest management technique that can enhance 
growth and diversity of a forest stand by reducing trees surrounding and competing with 
pre-selected “crop trees”.  Crop trees are trees selected for their larger crowns, large 
diameters, superior form, future timber value, cultural value, superior health, preferred 
aesthetic beauty and/or type of species compared to competing trees.  Crop trees are often 
selected to increase diversity. 

 

• Objectives: Restore Spruce-Fir Forests. The Southern Appalachian Spruce-Fir Forests are rare 
habitats that currently cover a small fraction of their historical range due to past anthropogenic 
disturbance. Restoration efforts should focus on the highest elevations (>5,000 feet) to ensure 
greater resilience in the face of a warming climate. (Note: The attainment of these objectives 
through the below listed treatments should carefully consider their effects on identified Carolina 
northern flying squirrel habitat – see Map in Appendix C.) 

Non-Commercial Treatments 

o Silvicultural Prescription: Under plant red spruce seedlings in high elevation areas with 
lower basal areas. It may be necessary to conduct some thinning from below to open the 
midstory enough to allow seedling development. 

o Justification: Red spruce can develop as a shade tolerant species in the understory and 
later respond well to release. 
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o Silvicultural Prescription: Conduct thinnings from above on certain areas with a 
significant component of pole size red spruce.  These cuts will allow shade tolerant 
spruce trees in the sub-canopy enough growing space to later become dominant trees. It is 
important to retain certain large overstory trees including legacy trees important for 
wildlife, as well as culturally important species.  

o Justification: Red spruce can develop as a shade tolerant species in the sub-canopy and 
respond well to release.  Thinning from above can release these trees at the appropriate 
times. It is important that this treatment does not lead to high-grading; it is only 
appropriate where carefully applied. 

o Silvicultural Prescription: Conduct cull tree removals or removal cuts.  Girdle or cut 
unhealthy or undesirable trees that are inhibiting regeneration and growth of existing red 
spruce trees.  

o Justification: These removals promote forest health and diversity while improving the 
growth of existing red spruce. They are an effective tool to begin to restore red spruce as 
a greater component of the forest. 

Montane Alluvial Forests 

• Objectives: Maintain high water quality and protect riparian wildlife habitats. 

o Silvicultural Prescription: Establish Streamside Management Zones (SMZs) of at least 50 
feet in width on all sides of waterbodies. It may be beneficial to conduct some crown 
thinning harvests in certain areas managed as SMZs to increase the vigor and diversity of 
the forest. These treatments should be conducted in conjunction with harvests in adjacent 
areas. At least half of the pre-harvest vegetative canopy cover within the SMZs should be 
maintained at all times in order to provide adequate shade. Heavy equipment and roads 
should be excluded from these zones and bare soil surfaces minimized. 

o Justification: Establishing SMZs of reduced or minimal disturbance alongside the edges 
of a stream or waterbody has proven to be one of the most effective and least expensive 
methods to implement for protecting water quality. These buffers slow and filter runoff, 
capture sediment, maintain streambank stability, and provide shade to waterways from 
sunlight intensity. SMZs help maintain the cooler temperatures in streams required by 
coldwater fishes as well as help contribute nutrient and food input through dropping 
leaves and insects. 

 

Harvest Policy and Schedule 

Possessory holdings comprise 90% of EBCI lands, and it is Tribal policy that no cutting is done on 
possessory holdings without the permission of the holder (Tribal Resolution 443, 1985).  Therefore, 
possessory holders independently decide when and how to manage their own forests.  The harvest 
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schedule is solely determined by the application of the possessory holders for permits to cut harvestable 
timber.  These tracts vary in size from one acre to 500 acres.  The roughly 6,000 acre Tribal Reserve 
lands are directly controlled by the Tribe, but are not mature enough to be scheduled for any commercial 
timber harvesting during this planning period.  Furthermore, the Tribal Reserve and forested areas above 
3500’ elevation were not harvested during the previous planning period (2001-2010, and until the 
present).  The upcoming Forest Development Plan, which focuses on the Tribal Reserve, will make 
specific management recommendations for the Reserve, when it is released. 

Reliable data is only available from 1991-2000 (2001 FMP).  But based on these past timber harvest 
permits by possessory holders the following trends emerge.  Annual requests for sawtimber harvests 
averaged slightly more than one million board feet, though only 711 thousand board feet of timber was 
reported harvested in 2014.  Target species for sawtimber harvest were oak, poplar, ash, maple, and 
cucumber magnolia.  An additional one million board feet approximately was harvested annually for 
firewood by possessory holders from 1991-2000 (2001 FMP). Firewood cutting is monitored through a 
free-use permit system. The preferred species for firewood are oak and hickory. However, accessibility 
and convenience are the major factors in selection of the species and individual trees harvested for 
firewood.  The demand for firewood has likely decreased significantly as more homeowners convert to 
gas, oil, or kerosene heaters. Only dead and down wood can be harvested for firewood from April 15 to 
October 15. Standing wood can be taken after October 15. 

Forest management of the possessory holdings needs to be documented by permit. Permits for 
sawtimber and firewood harvests are issued on a first come first served basis. Permits will also be 
required for clearing involved with residential housing development. The permit system will be used to 
track the acreage being removed from forest resources and the impacts on species of concern.  

The forest and timber resources of the Cherokee Reservation is an important source of revenue and 
means of employment to members of the Easter Band of Cherokee Indians. The forest also has 
substantial cultural and aesthetic value to the Tribe and Tribal members. The intentions of the Tribal 
Council are the primary guidelines for the Timber Sale Policy. The BIA will carry out these intentions 
within the limitations of the Code of Federal Regulations and the Federal Government Trust 
responsibility.  

The Timber Harvest Permitting process is presented in the Documentation, Monitoring, and Records 
section of this Forest Management Plan. 

 

Annual Allowable Cut 

Allowable Annual Cut (AAC) refers to the maximum annual harvest level allowed during an operational 
planning period.  While actual harvest levels in any one year can exceed the AAC, the cumulative 
harvest over the entire planning period cannot exceed the AAC multiplied by the number of years in the 
planning period.  In the Continuous Forest Inventory Analysis Report Covering the 2005-2008 Re-
measurement, the AAC was calculated for the EBCI Trust Land.  The Indicated Allowable Cut was 
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calculated at 1,814,734 board feet annually, while the Regulated Allowable Cut was calculated at 
1,893,450 board feet annually.  

Forest Stewards estimated the annual growth of sawtimber on EBCI Trust Land from CFI data.  Annual 
growth rates were calculated from CFI data for each forest cover type on Trust Land. Then the acreages 
of land determined available and operable for harvesting operations were estimated for each cover type.  
Annual growth on all trust land open and operable for harvest was estimated at 10.2 million board feet 
of sawtimber (Doyle). Given the relatively mature nature of most of the forest on Trust Land, this 
volume of growth can be considered an amount that could likely be harvested annually on a sustainable 
basis. 

An IAC of 1.8 million board feet per year would be well under this annual growth rate of 10.2 million 
board feet, and would clearly be sustainable.  It is important to note that the AAC is not a 
recommendation for actual harvest levels during the planning period.  Actual harvesting levels will be 
shaped by the many timber and nontimber goals and objectives of this management plan and may need 
to be significantly lower than the AAC. Historically, the average annual cut in recent decades has only 
been about 1 million board feet of sawtimber per year.  The AAC should be adjusted after the next re-
measurement of the CFI plots and the next Continuous Forest Inventory Analysis Report are completed 
to reflect updated forest growth rates and stocking levels. 

Only about 1 million board feet was requested for harvest from 1991-2000 (the most recent reliable 
data) so it is doubtful that the IAC or RAC would ever be reached. 

 

Silvicultural Considerations 

Conditions that dictate the terms of forest management 

Commercial or non-commercial forest management 

For commercial treatments, the value of trees harvested must exceed logging and other timber sale costs 
in order to generate a profit for the landowner.  If commercial management is precluded due to lack of 
timber value or cost of logging, non-commercial management options can be considered, or the 
landowner can wait until markets improve or the timber increases in value.  Non-commercial, 
intermediate treatments, often called timber stand improvements (e.g. thinnings and releases), also can 
be done to improve the future value of a stand.  The upfront cost can sometimes be recovered in a future 
commercial sale and may therefore be viewed as an investment.  Non-commercial treatments are always 
intended to improve the stand quality ecologically and/or economically. 

Invasive Species Concerns 

Non-native, invasive plants are an increasing problem in forests by displacing native trees, especially in 
moist and disturbed areas.  Invasive species could spread after a disturbance like a timber harvest and 
inhibit forest regeneration.  Therefore, invasive species presence needs to be assessed before any active 
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forest management happens.  If there is a significant presence or threat of invasive species then a plan to 
control the spread of the invasives should be developed before any timber management occurs.  Timber 
management may need to be delayed until the invasives are sufficiently controlled.  Ideally, invasive 
plants will be controlled before the disturbance and again after the disturbance to prevent them and their 
seeds from being released. 

Similarly, native vines – primarily grape species and smoke vine (Dutchman’s pipe) – also can spread 
after a timber harvest and inhibit forest regeneration. Consequently, if there is a heavy presence of these 
native vines, a plan to control the spread of the vines should be developed before any timber 
management occurs.  Timber management may need to be delayed substantially until the vines are 
sufficiently controlled. 

Rare, Threatened and Endangered Species 

The ESA applies to EBCI trust lands as it does to all federal lands.  Therefore, any person or EBCI 
government program desiring to cut trees must first obtain a permit from BIA Forestry, which requires 
the completion of an endangered species habitat evaluation form by a qualified person prior to issuance 
of a timber permit.  Furthermore, forest management strategies should comply with ESA where 
appropriate, and otherwise incorporate means to protect or promote habitat for rare, threatened, or 
endangered species that could be impacted by the management.  For example, management activities 
may need to be timed to protect rare plants and animals. 

Culturally Significant Plants, Wildlife, and Sites 

The Cherokee have a long history of using plants, wildlife and sites for traditionally important cultural 
activities.  Therefore, forest management strategies should incorporate means to protect or promote 
habitat for culturally significant plants and wildlife, as well as preserve culturally significant sites. 

Considerations Related to Climate Change and Climate Change Mitigation 

Changing Forest Conditions and Management Strategies 

Climate Change is likely to cause a suite of predictable and unpredictable consequences for forest 
ecosystems of the Trust Land.  Among the predictable consequences is likely species migration.  Most 
climate models predict a warming climate for the southeastern U.S.  In the mountainous forest of the 
southern Appalachians, the vegetative impact will be for forest ecosystems to migrate northward or 
upward in elevation.  This migration would have the greatest potential for species decline or extinction 
within the highest elevation forest of the Trust Land, such as Northern Hardwood and Spruce-Fir forests.   

There are many other factors that influence species resilience to climate change and ecosystem 
migration.  This includes many principles of landscape ecology such as the range, distribution, lifespan, 
genetic variation, and reproductive techniques of any given species or group of species.  Extrinsic 
factors to species such as forest fragmentation, disturbance regimes, human exploitation, and barriers to 
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species migration are also important. Impacts are likely to take place slowly, but monitoring and 
adaptive management are key to ameliorating negative impacts. 

Other less predictable consequences of climate change could be the influence it has on factors such as 
the spread of invasive species, insect pests, growth of vines, tree respiration, disturbance regimes (such 
as fire, tornados and hurricanes) and soil resources, and water resources.  Significant changes in any one 
or combination of these factors could lead to significant ecosystem change.   

Overall, the best forest management strategy toward adapting to unknowable future threats to forest 
ecosystems is one that enhances forest health and diversity.  A diverse suite of naturally occurring forest 
species that exists in a diverse set of successional stages and at varying scales is the best overall strategy 
to maintain healthy forest ecosystems over time. Key to developing this kind of forest resiliency is 
careful forest management planning and implementation, along with monitoring and adaptive 
management. 

Climate Change Mitigation and Emerging Carbon Markets 

Carbon sequestration of the EBCI forest makes a significant contribution toward maintaining of 
reducing greenhouse gases in the atmosphere.  Forest management strategies, forest conservation, and 
forest conversion each can have consequences on carbon emissions.  Forest carbon storage and release 
in EBCI can be quantified with specialized forest inventory techniques.  Any action that results in the 
sequestration or prevention of carbon dioxide or other greenhouse gas (GHG) released into the 
atmosphere is called a carbon offset.  Measured in metric tons of carbon dioxide equivalent (tCO2e), 
offsets can be quantified and sold into climate change mitigation markets. Forest carbon projects are 
designed to incentivize landowners to manage forests in a manner that increases long term sequestration 
and storage of carbon in forests. 

There are two types of forest carbon offset markets.  The Voluntary Market consists of voluntary 
corporate, retail and individual buyers. There are a number of protocols that guide measurement of 
forest offsets for landowners and control the buying and selling of these offsets.  Typically, these 
voluntary markets are not as tightly controlled and do not sell at as high a price as compliance markets.  
The only significant compliance market available to EBCI today is the California Air Resources Board 
Cap-and-Trade Program.   

The following summarizes the California ARB Cap-and-Trade protocol for forest offsets in a nutshell.  
The cap is the aggregate limit on GHG emissions from covered sources 2013-2020.  The cap applies to 
all sources of GHG emissions combined.  The cap decreases over time and will cover 85% of 
California’s GHG emissions by 2020.  The primary regulated entities include large industrial sources, 
electricity generation and imports, transportation fuels, and residential and commercial use of natural 
gas.  Regulated entities can meet their compliance obligation with a mix of allowances and up to 8% 
offsets. 

Forestry Offset Projects are limited to either reforestation or maintaining forest stocking at or above a 
“business as usual” level.  At this point there are three types of forestry offset projects: Reforestation, 
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Avoided Conversion and Improved Forest Management.  Reforestation projects have not been 
implemented to date for the CARB market because there is not a sufficient financial incentive.  The 
project types with more potential are Avoided Conversion and Improved Forest Management.  Both 
project types are based on the concept of Additionality: emissions reductions must be above and beyond 
those that would have been achieved in the absence of a carbon credit market.  For example, project 
must account for leakage and activities cannot be required by law.  Additionality implies a change in 
forest management or land use activities that will increase or maintain sequestered carbon above a 
“business as usual” baseline. Additionality is based on how similar forests are being managed, rather 
than guessing how a particular landowner would act.  For example, stocking of cove forests on EBCI 
lands would be compared to stocking of the regional average for cove forests on private lands in the 
entire southern Blue Ridge region. 

Avoided Conversion Projects must demonstrate suitability of project area for conversion (such as to 
development or agriculture), average slope of land does not exceed 40%, legal permissibility of 
conversion, and significant risk of conversion, as determined by disparity in land-use value according to 
an appraisal.  The baseline is determined by likely effects of conversion, as substantiated by an appraisal 
and similar regional practices. 

Improved Forest Management (IFM) projects require deliberate changes in forest management activities 
that result in long-term carbon storage increases on established forest sites. Forest management practices 
that may achieve this include longer rotations, timber stand improvement, changes in harvesting 
practices, and/or managing for long-lived tree species. 

Key Aspects of ARB Protocol includes: rigorous inventory data requirements, inventory plots must be 
re-sampled at least every 12 years (likely every 6 years), annual inventory updating is required (can be 
done with growth models), stringent verification of inventory methodology, sampling design, methods, 
procedures, and carbon calculations.  The protocol also requires 100 year permanence for IFM projects.  
Onsite standing live carbon must be maintained or increased; no decreases over any consecutive 10-year 
period, though exceptions are when the decrease is necessary to mitigate wildfire, insect, or disease 
risks.  Unavoidable Reversals are compensated from Buffer Pool administered by CARB (e.g., fire, 
wind).  Landowners exiting project early must purchase and retire carbon offsets to replace credits 
issued to the project (plus some additional credits if exiting the project in years 1-50) 

IFM projects must demonstrate long-term sustainability through SFI, FSC, or Tree Farm certification, or 
it may be enrolled under a state or federal forestry program (e.g., Stewardship Program or PUV 
program).  Projects must promote and maintain a diversity of native species comprised of multiple ages 
and limit even-age management to stands of no more than 40 acres. 

Third-Party verification is required of all projects.  A site-visit is required at first verification and every 
6 years thereafter, while desk-review verification allowed during interim years.  Verifiers must be 
accredited and approved by CARB. 
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Carbon Projects are largely cost prohibitive at this point in time for most landowners.  This is due to the 
very high fixed costs of carbon projects despite project size, and the relatively low value of carbon 
offsets in the current markets.  Forest offset prices could rise and project costs could reduce with time, 
making carbon offset projects more accessible to private landowners, including EBCI. Table 17 below 
shows the initial and long term costs of a forest carbon offset project. 

Table 17: Initial and long-term costs of a forest carbon offset project 

Initial Cost Long-Term Costs 
Inventory $25-50,000 Full Inventory ever 6-12 years $25-50,000 
Modeling $40-80,000 Annual Account Fee $500 
Verification $50-80,000 Site Verification every 6 years $30-60,000 
Project Documentation $30-60,000 Annual Project Updates $2-3,000 
Legal Fees ?   
Insurance Fees 25 cents/offset NPV of Ongoing Costs ~$250,000-400,000 

 

Potential revenue is largely a function of a projects initial stocking level relative to the baseline.  With 
exceptions, stocking retention credits from well stocked forest tend to be 5-30 tons per acre, $50-$300 
assuming a $10 per offset price.  Avoided Conversion projects can generate 50-200 tons per acre over 1-
3+ years ($500-$2000).  Annual carbon sequestration generally ranges from 1-3 offsets/acre/year in no 
harvest management scenarios. 

There are currently many risks to consider associated with these projects.  Risks include political 
uncertainty and lawsuits associated with Compliance Markets, long term commitment with maintenance 
costs, and the fact that offset prices have crashed in previous markets.  A landowner should only enter 
into a project if it will be profitable in the first year after accounting for development and compliance 
costs, a dedicated endowment is ensured for compliance costs, and opportunity costs are considered. 

It is our assessment that current forest stocking levels of the EBCI forest, the ownership structure 
considerations regarding possessory holders, along with the high implementation costs and relatively 
low carbon offset price do not allow for a viable carbon offset project of the EBCI forest at this point in 
time.  However, changes in future offset prices and project development costs, or development of new 
forest offset policies and protocols under new cap and trade markets could lead to future opportunities. 

Also, it should be noted that 25 CFR 84 requires that a “Section 81 review” be conducted of any contract 
that a tribe plans to enter into that would encumber trust lands or resources.  Contracts and agreements 
that would be entered into by an Indian Tribe that encumber tribal lands for a period of seven or more 
years require Secretarial approval (See 25 CFR 84.003).  The Section 81 review is done by the USDI 
Solicitor’s office. This includes contracts for carbon sequestration/carbon credits. 
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Mapping and Remote Sensing  

This section details maps that were created to accompany this plan and assist in related forest 
management decisions and implementation.  In addition to detailing the maps made for this plan, future 
mapping opportunities are discussed for improving forest management planning and implementation.  
All EBCI Forest Maps made for this plan are located in Appendix A.  For each of the following map 
types there is an Overview Map showing all 8 zones, and then individual close up maps for each zone. 

Map Types in EBCI Forest Management Plan  

Slope Steepness Maps 

This map type displays the steepness of the terrain.  The purpose of these maps is to show the spatial 
patterns of terrain steepness to aid future management planning. 

These maps were derived from the National Elevation Dataset and is in a percentage-based scale 
[(vertical rise/horizontal run)*100]. 

Canopy Height (and Successional Stage) Maps 

This map type displays the approximate height of the forest canopy in feet above ground level.  The 
purpose of these maps is to demonstrate forest productivity and differentiation in forest types and 
successional stage.   

These maps were derived from Light Detection and Ranging (LiDAR) data flown in 2005 by the NC 
Floodplain Mapping program.  LiDAR, like all other remote sensing technologies, is not 100% accurate, 
but serves well as an approximation of the relative height of the canopy across the landscape. 

Forest Cover Type Maps 

This map type displays an estimation of the locations of forest cover types across the landscape.  The 
purpose of these maps is to approximate forest cover types, which have distinct compositions of tree 
species, for future management considerations.   

These maps were derived from a model developed by Dr. Marguerite Madden et al. at the University of 
Georgia.  The extensive modeling incorporated multiple types of remote sensing (satellite imagery, 
hyperspectral aerial imagery, RADAR, etc.), elevation, slope steepness, topographical 
convexity/concavity, soil types, and more.  Once the model was developed, teams went out and 
surveyed to ground-truth the model, which was then revised based on its initial accuracy.  While this 
model is certainly very involved, it is still a best-guess reference and should not be taken as wholly 
accurate.  More detailed documentation of the model’s creation can be found in the final report by 
Madden et al. (2004).  The same methods were used for the Trust Land as the Great Smoky Mountains 
National Park. 
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Dr. Madden et al.’s model predicted very specific community types.  These types were generalized into 
broader categories which are typically used for forest management.  The table in Appendix A 
demonstrates how the types were generalized into the categories used on the maps for this forest 
management plan.  These types may be somewhat more accurate because they are generalized, but note 
that they are still an educated approximation of the community types that actually occur across the 
landscape. 

Future of Mapping 

The maps provided in this report are, as described above, approximations at the landscape level.  As the 
land is more thoroughly inventoried and managed, these maps (particularly the Forest Cover Types 
maps) should be updated with more accurate data.  Both the cover type boundaries and their 
classifications should be updated, and this will aid future management by providing a much more 
accurate depiction of the property. 

One highly useful tool will be to conduct geospatial analysis of EBCI Trust Lands to demarcate areas 
where forest management is appropriate. This analysis will utilize the extensive collection of geospatial 
data available for the Tribal lands and will serve as a tool for decision making and forest management 
logistics.  Working with the Tribal objectives in mind, this analysis can determine the ideal placement 
for the entire spectrum of forest management.  For example, designating highly visible areas for lighter-
touch forestry will maintain the land's aesthetic value via a more continuous forest cover and less 
sensitive areas can be managed more intensively.  It will be able to identify ideal locations for scenic 
overlooks, wildlife viewing areas, and places to educate the public about the natural history of this 
region using LiDAR analyses.  Any and all objectives from the Tribe can be incorporated in the 
modeling for this analysis to ensure management activities are conducted exactly how they should be. 
This process will be highly interactive, taking input from many sources and applying a best-fit solution.   

Additionally, NASA is planning to launch a Light Detection and Ranging (LiDAR) apparatus onto the 
International Space Station in the near future.  Data acquired from this sensor will allow analysts to 
analyze forest structure in greater resolution than ever before, and this data will cover the entire globe 
every eight days.  This data can be used to monitor many things, including but not limited to timber 
trespass, mortality due to natural disturbances, overall forest health and vigor, growth rates, and may 
allow analysts to model things like carbon sequestration.   

Individual Possessory Holders 

For Possessory Holders, the maps in this report are to be solely used as an estimated approximation.  
The data in these maps is useful for viewing trends over the landscape and should not be used in place of 
having the property assessed for forest management.  A forest assessment should be performed for a 
Possessory Holding prior to implementing management, complete with maps generated during the 
assessment showing cover types, forest stand management units, detailed road/trail networks, 
stream/spring/seep locations, locations of threatened or endangered species, and any other data that may 
be relevant to the particular property regarding responsible forest management. 
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Subsequent Planning: Forest Development and Forest Reserve  

Tribal Reserve lands have been subject to many of the same past forest management practices that have 
influenced the condition of the Trust Land forest as a whole.  These past practices include widespread 
high-grading, clear-cutting, and fire suppression.  Tribal Reserve forest contains 5,130 acres of forest 
that can be managed directly by tribal foresters and also utilized as a demonstration forest for Possessory 
Holders.  Within the Tribal Reserve forest the silvicultural prescriptions identified in this plan can be 
implemented and demonstrated directly by tribal forest managers. Tribal members can then view the 
pros and cons of various silvicultural options first hand, including the short and long term financial 
implications.  In order to execute this vision for the Tribal Reserve as a demonstration and educational 
forest to guide possessory holders in forest management decisions, it will first be necessary to develop a 
separate and more detailed combined Forest Management Plan (FMP) and Forest Development Plan 
(FDP) dedicated to the Tribal Reserve land. Together these two plans can be called the Tribal Reserve 
Forest Plan (TRFP).   

The TRFP will synthesize into one document silvicultural activities that will take place on the tribal 
reserve forestland, approximately 5,130 acres.  Forest management prescriptions will have the primary 
goal of forest sustainability and restoration as guided by this 2016 EBCI Forest Management Plan.  
Restoration is needed to improve forest health from past management such as high-grading, large scale 
clear-cutting, fire suppression, and non-native insects, disease and invasive exotic plants. Different 
forest prescriptions will be needed for differing forest communities.  Access, terrain, and costs of 
implementation techniques will need to be taken into account.  A primary tenant of the TRFP for the 
tribal reserve is also monitoring and adaptive management.  The TRFP will work in concert with the 
objectives, guidelines, and prescriptions set forth in the 2016 EBCI Forest Management Plan.  The 
overall methodology for the development of the TRFP will take place as follows:  

1. Define Goals and Objectives consistent with EBCI Forest Management Plan 
2. Define organizational structure for plan implementation: tribal, federal, and private. 
3. Create a detailed forest stands map for tribal reserve lands.  Stand map will be documented by 

field observation and translated to geospatial shape files. Stand types will correspond with those 
utilized in the EBCI FMP. 

4. Conduct stand exams to assess stand conditions to guide silvicultural prescriptions and 
operations.  Stand exams will detail species composition, density, distribution, and diameter 
class. 

5. Install a network of finer scale Continuous Forest Inventory (CFI) plots on tribal reserve lands 
(above and beyond the approximately 39 currently existing CFI plots which occur on the 5,000+ 
acre tribal reserve) as a foundation for long-term monitoring and adaptive management.  CFI 
plots will collect essential forest conditions data but can also serve as a foundation to collect 
other data such as for wildlife or culturally significant plants.  

6. Develop a plan and procedures for long-term monitoring utilizing CFI plots and other periodic 
evaluations. 
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7. Analyze data from stand exams and CFI plots to assess current forest conditions for each forest 
type and/or stand. Utilize data to develop prescriptions with target and track future forest 
conditions for each stand. 

8. Develop specific plans for stewardship actions for the next ten years and an overall approach for 
long-term follow-up treatments and stewardship.   

9. Develop budgets for forest development and commercial timber management prescriptions.   
10. Prioritize and provide a schedule for management actions based on tribal objectives, operational 

and financial feasibility. 
11. Stewardship actions on tribal reserve lands will reflect procedures, silvicultural guidelines and 

techniques recommended within the 2016 EBCI Forest Management Plan so that possessory 
holders may develop a better understanding for implementing these actions in their own forest. 

 

Landowner Outreach and Implementation on Possessory Holder Lands 

While tribal forestry staff can have a direct impact and control over the restoration and management of 
tribal reserve lands, a strategy for significant outreach and education is necessary to see the same impact 
on possessory holder lands.  In order for forest management on possessory holder properties to be 
consistent with the principles of this forest management plan, tribal forestry staff or sub-contracted 
forestry professionals must guide possessory holders through a process.  The following summarizes our 
recommendations for this process: 

1. Outreach to possessory holders with significant land holdings: While the health of every acre of 
forest is important, with limited staff and funding tribal forestry staff will have a more significant 
impact on a landscape scale by focusing on possessory holders with the largest amount of forest 
land. Most private consulting foresters find that, because of economies of scale, economic 
efficiency increases significantly for most forestry projects with increasing project acreages. A 
plan for targeted outreach to possessory holders could be established with GIS analysis of forest 
cover and landform data intersected with possessory holder ownership boundaries. 

2. EBCI Tribal Member’s Guide to Forest Management: Given the complexities of forest data, 
objectives, guidelines, and recommendations contained within this document, it would be ideal 
to create a simplified document with only the essential information necessary for possessory 
holders with forested acreage.  This document should provide general information about forest 
conditions and the potential benefits of implementing sustainable forestry practices as set forth in 
this plan.  Additionally, the document should provide overall information on tribal laws and 
ordinances related to forest management, and tribal staff and financial resources able to assist 
with forest management.   

3. Developing Forest Management Plans for Possessory Holders: Maps and silvicultural 
prescriptions developed for this plan covering the entire trust lands of EBCI are too coarse to be 
applied singularly to any particular possessory holder property.  These maps and prescriptions 
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should act as overall guidelines within which subsequent forest management planning will occur.  
Just as a comprehensive plan will be developed for tribal reserve lands to more specifically map 
forest communities and terrain, and to recommend silvicultural prescriptions and adaptive 
management temporally and spatially, so too must forest management plans be developed 
specific to any possessory holder property.  Each possessory holder will have their own unique 
set of objectives and forest conditions such that a unique forest management plan is required. 
Tribal forestry staff will need to develop systems internally or via relationships and contracts 
with private professional foresters so that forest management plans for individual possessory 
holders can be developed that are consistent with the prescriptions and objectives set forth in this 
plan for all EBCI trust lands.   

4. Utilizing Tribal and BIA Resources in Forest Management Planning and Implementation: Forest 
management activities can be divided into commercial and non-commercial treatments.  
Commercial treatments are those in which a possessory holder stands to obtain an immediate 
profit from a management activity, such as a timber harvest.  Non-commercial treatments are 
aimed at forest restoration and improvement such as controlled burning, invasive species control, 
and timber stand improvement.  In the case of most commercial management activities, a 
landowner can afford to pay for professional forestry services toward implementing that activity. 
However, in order to achieve other forest improvement and restoration objectives, possessory 
holders may need financial assistance.  Below is an example of a potential budget that could be 
used to increase tribal staffing or hire contractors to implement forest restoration on EBCI trust 
lands (Table 18). In addition to the non-commercial treatments listed in the table, possessory 
holders may also need funding assistance to develop a forest management plan.  If tribal 
government directs funds towards forestry planning and restoration, systems for cost sharing 
with landowners could be developed since possessory holders will often benefit directly from 
forest restoration and planning.  Cost sharing will also ultimately allow for more acres to be 
managed.   

Table 18:  Estimated costs for treatments for each year 

Treatment Price/ac Price/day acres/yr days/yr $/year 
Thinning from Below 200  500  $100,000 

Crop Tree Release 200  500  $100,000 

Cull Tree Removal/Improvement Cut 120  500  $60,000 

Prescribed Fire 70  500  $35,000 

Invasive Species Control  350  60 $21,000 

Vine Control 120  250  $30,000 

Habitat Improvements 100  40  $4,000 

Total     $350,000 
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Organization and Funding 

Current Forestry staffing and funding levels for the EBCI trust lands are inadequate to fully implement 
all recommendations of this Forest Management Plan.  The Tribe Forestry staff consists of one Forest 
Resource Specialist.  The Eastern Cherokee BIA Forestry staff consists of a Supervisory Forester, one 
Forestry Technician, and a Forestry Aide (currently open).   

The above and below do not include the Wildland Fire program as it is totally separate from the Forestry 
program.  The Wildland Fire Program funding has averaged $467,836 per year over the past 6 fiscal 
years.  This includes federal reimbursements as needed for wildfire suppression 

The federal budget for Forestry operations in FY 2015-16 is $199,123.  However, it has averaged 
$218,183 annually over the past 6 FYs.  It varies from year to year largely due to additional non-
recurring funding which is available for some specific projects but cannot be depended on for the 
ongoing management of EBCI forestlands.  Management activities that would be executed under this 
forest management plan are more complex than those occurring under the present level of management 
and, therefore, will require additional staff and funding.  

To fully execute this forest plan the following staff and budget would be required: 

Forest Supervisor: A professional forester.  Oversees the complete forest management program on the 
Eastern Band of Cherokee forest lands, including inventory, planning, budgets, forest protection, timber 
sales, forest development, and general operations.  Supervises all Forestry staff; has good management 
skills, as well as good public and Tribal relations; has experience in silvicultural management of local 
forest cover types. 

Forest Resource Specialist: Performs a variety of technical functions in the planning and management of 
forest resources.  Carries out a variety of activities aimed at protecting forest resources and develops 
recommendations on methods for multiple use management options.  Evaluates and maintains data for 
forestry projects to comply with relevant tribal and federal regulations.  Is the primary contact between 
entities on cooperative agreements. 

GIS Technician: A GIS specialist, this position would be responsible for maintaining and analyzing all 
forestry related geospatial data, including forest inventory, timber stand data, timber sales, and forest 
infrastructure.  This position would also produce maps to assist the Forestry program in planning and 
executing its work. 

Forestry Technicians (3): One of these technicians will be the lead technician. The lead will be under the 
direct supervision of the forest supervisor and will supervise the other technicians, forestry aides, co-op 
students, inventory crews, and forest survey crews. The other two technicians will assist in all field 
operations including inventory, timber stand improvement, forest regeneration, boundary line 
maintenance, road stabilization, the silvicultural prescription process, and fire suppression if needed. 
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Administrative Assistant: This position will support the Forest Supervisor and other staff in 
documenting all forestry projects.  Duties include: issuing permits associated with timber sales, mineral 
sales, and environmental assessments.  This individual will also be the record keeper for both federal 
and tribal funds associated with all forest related activities on trust lands and deeded lands. 

Proposed Staffing Budget: The annual proposed Forestry staffing budget includes current positions plus 
additional needed position, not including Fire Management. 

Table 19:  Estimated costs for staffing to fully implement FMP 

Position Total Salary Range for position(s) 
Forest Supervisor $70,000 – 92,000 
Forestry Resource Specialist $44,000 – 66,000 
Lead Forestry Technician $40,000 – 52,000 
Forestry Technicians (2) $64,000 – 84,000 
GIS Technician $32,000 – 52,000 
Administrative Assistant $28,000 – 42,000 
Forestry Salaries Subtotal $278,000 – 388,000 
Fringe Benefits (25%) $69,500 – 97,000 
Forestry Total Compensation $347,500 – 485,000 

 

Additional funding could be needed for professional consulting forestry services.  The services would 
mostly be non-recurring, project specific forest development or forest management and planning work, 
which could be paid for out of those funding sources. 

Proposed Equipment and Miscellaneous Budget: The annual proposed equipment, maintenance, and 
miscellaneous budget includes current forest equipment and supplies, as well as needed equipment and 
supplies, not including Fire Management. 

Table 20:  Estimated costs for Equipment and Miscellaneous to fully implement FMP 

Equipment:  
Four 4X4 Pickup Trucks: $40,000  
Office equipment $14,000 
Radios $8,000 
Repairs and supplies $55,000  
Fuel $12,500 
Miscellaneous   
Travel $14,000 
Training $14,000 
Supplies and Material $8,000 
Subtotal Equipment & Misc. $165,500 
TOTAL ANNUAL BUDGET  
(Salaries, Equipment & Misc.) 

$513,000 – 650,500 

Note: The above budget does not include: office and storage space; the forest development program; pest 
management; threatened and endangered species program; and wildfire preparedness. Funding for the other 
programs comes as non-recurring, project specific funding. 



 

156 
 

Integrating Fire Management into the Overall Forestry Program 

Combining the Forestry and Forest Fire Management programs could increase efficiency and result in 
better forest management.  Prescribed burning and forest protection clearly draw on both sides of 
comprehensive forest management.  Increasing the capacity of the prescribed burning program is an 
important goal of this plan.  Therefore, integrating forestry and wildfire management should be 
considered to fully implement this comprehensive Forest Management Plan. 

Thinnings and other silvicultural treatments can also reduce fuel loads and clearly benefits both Forestry 
and Fire Management. The Fire Management Officer could be integrated into the Forestry staff as an 
Operations Forester, who would be responsible for oversight of all forestry operations (not just fire-
related) as directed by the Forest Supervisor.  To do so this individual would also need training and/or 
experience with forest inventory, planning, protection, budgeting, timber harvest, forest development, 
and EPA standards; and have a good background in silviculture.   

Wildland firefighters could be used in off-peak fire seasons to support the forestry program and their 
forest development field operations, timber stand exams, cruising, and marking of timber – in the same 
manner as Forestry staff respond as needed to assist with wildfires.  Similarly, wildland firefighting 
equipment (e.g. a bulldozer) could be very helpful in forest development work when not in use. 
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12. Documentation, Monitoring, and Records 
Documentation of forestry program activities is essential. Both formal and informal documentation is 
appropriate, including: memoranda (both received and initiated), letters. cooperative agreements, 
contracts, forest officers reports, cruise data, timber appraisals, silvicultural prescriptions, training 
records, safety records, maps, copies of all approved plans, time and attendance, all NEPA documents, 
all generated reports, etc. The Eastern Cherokee Agency, Branch of Forestry shall maintain files of the 
following activities:  

• All planning activities of forest management, fire management, forest development, permit 
sales, silviculture, and pest management.  
• All timber harvesting permit records. 
• Timber type maps.  
• Annual reports to the Regional Office and the Tribal Council.  
• Backlog and accomplishment reports of all program activities.  
• Forest inventory procedures, data, and analysis.  
• Variances from usual and approved program procedures.  
• Staff activity 
• Staff performance appraisals 
• Incentive awards 
• Program reviews 

The following summarizes BIA recommendations for successful program documentation, monitoring, 
and record keeping. 

Forest Development (Timber stand Improvement/Reforestation) 

(1) Write a forest development plan that meets the requirements of Indian Forest 
Management Handbook 53 IAM 5-H, Forest Development. 

(2) Submit, on a fiscal year basis, requests for BIA Forest Development Program funding. 
(Other possible sources of funding for forest development projects are the USDA Natural 
Resources Conservation Service, and forest management deductions.) 

(3) Conduct stand examinations and field reconnaissance.  
(4) Prepare silvicultural prescriptions.  
(5) Prepare NEPA documentation.  
(6) Prepare project description.  
(7) Prepare benefit-cost analysis.  
(8) Prepare subcontract documents when necessary.  
(9) Administer contract(s), supervise project implementation, field activities, monitoring and 

project evaluation.  
(10) Close out the project and report planned accomplishments.  
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Timber Harvest Permitting 

All timber to be sold from EBCI trust lands must meet the regulatory requirements of 25 CFR 163, 
whether it is possessory holding timber or tribal reserve timber, and whether the timber sale is a BIA 
administered sale or a tribally administered sale under a 638 contract. 

 
(1) Prepare appropriate NEPA documentation and obtain appropriate environmental 

clearances. 
(2) Conduct stand examination. 
(3) Prepare silvicultural prescriptions and timber marking guidelines.  
(4) Mark harvest boundaries.  
(5) Cruise and mark timber.  
(6) Prepare timber appraisal.  If appraised stumpage value exceeds $15,000 per sale (or 

$25,000 total per year per person), prepare a timber sale contract and forest officer’s 
report; otherwise, prepare timber cutting permit.  

(7) Execute timber sale contract or cutting permit. Timber must be paid for in advance for 
both. 

(8) Administer and monitor timber sale contract or cutting permit activities.  
(9) Develop and maintain timber sale contract or cutting permit documentation file.  
(10) Complete final supervisory checklist and close out the appropriate timber sale contract or 

cutting permit.  
 

Forest Fire Management  

(1)  Develop or contract an updated Fire Management Plan according to 90 IAM.  
(2)  Develop, update, and review all cooperative agreements.  
(3)  Administer hiring practice to fill fire and fire crew positions.  
(4)  Develop, implement and update an approved Fire Prevention Plan.  
(5)  Evaluate and maintain preparedness measures.  
(6)  Maintain appropriate fire suppression preparedness.  
(7) Maintain interagency fire management efforts.  
(8)  Prepare all necessary fire reports.  
(9)  Provide for fire management training, firefighting qualifications and personal protective  
 equipment.  
(10)  Maintain all fire management facilities.  
(11)  Maintain all necessary fire communications equipment.  
(12)  Develop and implement a Hazardous Fuels Management program (for prescribed burning 

and mechanical treatments). 
 

Forest Pest Management 

(1) Identify pest problem. 
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(2) Advise Eastern Regional Office and U.S. Forest Service of detected pest problem.  
(3) U.S. Forest Service develops a biological evaluation.  
(4) Supplement the U.S. Forest Service in field surveillance and detection surveys.  
(5) Develop and submit project proposals and all necessary supporting documentation, 

including NEPA documentation if needed, to the Eastern Regional Office to secure 
funding. 

(6) Implement prevention and suppression projects in accordance with approved methods 
and procedures. 

(7) Prepare and submit all associated reports. 
 

Forest Management Planning 

(1) Provide an environmental assessment or necessary NEPA documents.  
(2) Prepare or contract for an approved forest management plan.  
(3) Conduct a continuous forest inventory (CFI).  
(4) Write a CFI Analysis Report, including calculation of the Indicated Allowable Cut. 
(5) Update forest management planning, timber sales, forest stand inventory, and timber type 

maps from CFI Analysis Report. 
(6) Implement the approved forest management plan.  
(7) Provide for silvicultural planning.  
(8) Provide fire management planning. 
(9) Facilitate public and Tribal communication.  
(10) Interagency and interdisciplinary communications.  
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13. Social and Economic Benefit Assessment 
Forests are an integral part of Cherokee heritage. The forest and its ecosystem still provide many 
benefits to the local residents.  However, today the economy of the Cherokee Reservation is strongly 
oriented toward tourism. With relatively little industry, most income is derived from services and 
businesses related to tourism. Still, even the tourist industry, prior to 2000, derived approximately one-
third of its income from forest recreation. With the 2012 major expansion of the gaming industry, annual 
income is expected to increase. Whether the percentage of income derived from forest recreation 
decreases or not will be determined by the management of natural resources and the development of 
forest related tourism.  

According to the 2016 EBCI Department of Commerce’s Cherokee Market Profile, the median 
household income of tribal members who live in the Qualla Boundary is $35,114.  The reservation is 
still relatively less well off than many more developed surrounding areas.  Retail sales on EBCI lands 
have grown by 76% since 2004.  Semi-annual payments to tribal members have contributed $1.25 
billion in discretionary income into the region’s economy from 1995-2015 – starting at $4.4 million in 
1995, up to a record $105.9 million in 2015.  Unemployment is down on the reservation and surrounding 
counties since 2009. 

8,419 out of about 15,000 total enrolled members live in the Qualla Boundary.  350,000 people live with 
a 50 mile radius of the boundary.  Almost 19 million people live within a 180 miles. The Harrah’s 
Cherokee Casino and Hotel draws over 4 million visitors a year and is the top tourist attraction in NC.  
2.2 million people pass through the town of Cherokee on their way to the Great Smoky Mountains 
National Park; and another half million people arrive via the Blue Ridge Parkway which ends in town.  
Three national forests also attract visitors to the greater area.   

The Reservation provides diverse recreational opportunities for visitors and tribal members. The 
recreation potential is closely linked with the forestry, wildlife, and fisheries resource. The aesthetic 
appeal and rugged terrain, offering a variety of forest tree species and cooler temperatures of the 
mountains, attract large numbers of people from the surrounding regions. Developed attractions include: 
casinos, tribal pageants, camping, trout fishing, kayaking/rafting/tubing, hiking, biking, ATV riding, and 
other tourist-oriented developments in the town of Cherokee.  

Members of the Eastern Band of the Cherokees use the tribal units and allotments for hunting both big 
and small game and birds. They fish in the high quality waters which often originate, and are dependent, 
on Cherokee forestlands. They also obtain firewood, herbs, and berries from these areas as home or 
personal prerequisites. Specialty products are important to the tribe and include basket weaving 
materials, carving materials, rails, mantles, crafts, tool handles, walking sticks, pipes, bolts for 
automated lathe work, shingles, natural dyes, native medicines, and natural foods. These are marketed 
on the reservation and in nearby markets, but to a great extent are independent of the timber program. 
Such activities should be encouraged and complemented. The planting of white oak seedlings for 
sapling-size basket weaving material is a proposed forestry project worthy of support.  
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The forest and its products also represent many direct economic benefits to the tribal members. From the 
full-time employment of Indian logging crews to BIA and Tribal natural resources staff, to over 1000 
tribal members earning part of their income from direct forest enterprises (Table 19). Timber sales from 
possessory holdings also raise incomes for individuals during their particular sale year. Furthermore, 
because of its potential influences on tourism, the forestry program could impact overall income of both 
the tribe and individuals.  
 
  Table 21: Employment directly dependent on the EBCI Forests 

Employment classification Number of 
employees 

Full Time   
Loggers (Enrolled Members) 1 
Supervisory Forester (BIA) 
Fire Management Officer (BIA) 

1 
1 

Forestry Technician (BIA) 1 
Forestry Aides (BIA) 1 
Tribal Firewood Program for Elderly 2 
Tribal Sawyers        2 
TOTAL 9 
    
Part-Time   
Furlough Forest Technicians (BIA) 3 
Loggers (Enrolled Members) 5 
Tribal Timber Committee Members 5 
Crafts People (Enrolled Members) ~1000 
The Cherokees (Commercial Venture) 14 
Firewood Cutters (Enrolled Members) 13 
Forest Fire Personnel (Enrolled Members -AD’s) 18 
Road Construction Equipment Operators (Enrolled 
Members) 6 

Heavy Equipment Mechanics (Enrolled Members) 5 
Fisheries and Wildlife Management Personnel (Tribal 
Employees) 9 

Tree Toppers-Trimmers-Removers (Enrolled Members)       2 
TOTAL ~1080 

 

The EBCI forest also has a wider economic impact in the State and region. Although the Tribal Trust 
Land forests cover less than 50,000 acres, it represents an area the equivalent of the forest land of one or 
more counties in the state.  Timber income comes directly from timber sales, the local sale of firewood, 
and the sale of fence posts (primarily of black locust).  It contributes lumber and wood products, 
furniture and fixtures, and paper and allied products to state, regional, national, and international 
economies. 

Total federal funding for Forestry Programs on EBCI lands has averaged $686,016 per fiscal year since 
FY 2010-11.  Wildland fire has made up the bulk of that, averaging $467,836 per FY.  The non-wildland 
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fire Forestry funding through BIA has made up the other $218,183 per FY.  These funding levels have 
stayed fairly stable over the past 6 years, with occasional influxes due to non-recurring specific projects 
(like this Forest Management Plan) and reimbursements as needed for wildfire suppression.  Table 20 
below details these funds. 

Development expenditures, forestry personnel, and the fire and timber program budgets, contribute to 
the local economy. Multipliers for forestry and fishery products generally run up to at least 10 to 1 
including tribal employment and at least 7 to 1 in employment outside the local area. That is to say, 
timber income generates at least $10 for every dollar of stumpage and at least 7 jobs for each full-time 
job.  Also, estimates are that for each million board feet harvested 15 person-years of employment are 
created.  This is because many related service jobs are needed to support and serve that work from 
bankers to grocers. 

Table 22: Federal Funding Provided to Cherokee Agency and the EBCI for the Forestry Program for FYs 
2010/11-2015/16 

Program Component FY 15/16 FY 14/15 FY 13/14 FY 12/13 FY 11/12 FY 10/11 Average 

Forest Pest Management  
through USFS for HWA control $15,000 ? ? $25,000 $27,000 $27,000 $23,500 
Forest Development Program 
non-recurring, specific projects  $50,000     $8,333 
Forest Management Inventories and 
Plans non-recurring, specific projects  $7,310    $27,250 $5,760 
Forestry Projects unspecified   $25,000    $4,167 
Forestry Tribal Priority Allocations 
timber sales and other unspecified $184,123 $190,112 $177,590 $165,789 $186,259 $201,663 $184,256 
Forestry Total  
NOT including wildland fire $199,123 $247,422 $202,590 $190,789 $213,259 $255,913 $218,183 
Wildland Fire Total  
preparedness & suppression (paid as 
needed) $452,101 $474,298 $447,621 $414,986 $429,360 $588,647 $467,836 
Forestry Grand Total  
including wildland fire $651,224 $721,720 $650,211 $605,775 $642,619 $844,560 $686,018 

Minor Forest Products 

As the population grows and demand for minor forest products increases, it becomes imperative that 
harvest and collection of minor forest products be examined for sustainability and conservation of the 
natural resources for future generations. Such resources as, but not limited to, rocks, moss, edible and 
medicinal plants, and any other natural product or resource which may be collected or harvested on the 
Reservation should be studied on an individual basis to determine the requirements necessary to insure 
the continued existence and sustainability of the resource.  The EBCI is working with the US Forest 
Service to use traditional Cherokee harvesting of ramps – collecting only the leaves, not the roots – as an 
exemplar for ecologically sustainable management of non-timber forest products. 
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Future Trends 

The USDA Forest Service and the Southern Group of State Foresters’ Southern Forest Futures Project 
(2011) and Appalachian-Cumberland Highland Subregion Report identifies key findings for future 
trends.  Overall, the interaction of population growth, climate change, timber markets, and invasive 
species will define the region’s future forests.  Urbanization, especially in the southern Appalachians is 
forecasted to result in forest losses, increased carbon emissions, and stress to other forest resources.  A 
combination of development, forest fragmentation, and parcelization has the potential to degrade water 
quality, increase ecological and economic damage from invasive species, as well as threaten the many 
Appalachian-endemic species of concern; forest conservation and pro-active management can help 
mitigate these effects.  An extended and more severe fire season, due to climate change, combined with 
obstacles to prescribed burning and expanding population centers would increase wildland fire-related 
hazards.  Increasing populations would increase demand for forest based recreation while the availability 
of land to meet these needs is forecasted to decline. 

Well planned out, comprehensive forest management – as laid out in this plan – is needed to combat 
current and future issues.  Adaptive management, which changes to reflect the realities on the ground 
will also be required to steward dynamic forest resources in a changing natural and human environment. 
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GLOSSARY 

 
Advanced Regeneration: regeneration that is already in place in the understory before the 
canopy is removed.  For our studies we classify a tree as advanced regeneration if it is taller than 
4.5 feet and has a dbh less than 2 inches. 

Age Class: a group of trees which are all roughly the same age and usually belong to a single 
cohort. 

Basal Area: the area of the cross section of a tree bole at 4.5 feet from groundline (DBH).  A 12 inch 
diameter tree for example, has a basal area of 113 square inches or 0.79 square foot.  Unless 
otherwise indicated, basal area units are in square feet. 

Basal Area per Acre: the total area of the cross sections of all trees occupying a given acre of land.  
This measurement is used because it offers the forester the best estimate of how well any given forest 
site is stocked, and whether or not the site is achieving its optimum growth potential compared to its 
site quality.  Unless otherwise indicated, basal area units are in square feet. 

Best Management Practice: forest management practices that reduce erosion and prevent or 
control water pollution. 

Biodiversity: the variety of life forms in a given area; can be categorized in terms of number of 
species, variety of plant and animal communities, genetic variability or some combination of these 
categories. 

Board Foot: a unit of measure equal to a board that is 1 inch thick, 12 inches long and 12 inches 
wide, or 144 cubic inches. 

Canopy: the general level of the tree crowns in any given forest stand.  This zone may be well-defined 
and unbroken, such as with plantations and classic even-aged forest, or it may be multileveled and 
weakly defined, such as with multi-stage and uneven aged forests.   

Canopy Closure: the canopy is considered to be “closed” if the crowns are touching and the forest 
floor is fully shaded. 

Chestnut Blight: a fungal disease introduced from Asia in the early 1900’s that attacks American 
chestnut trees.  The disease eventually killed nearly all mature chestnut trees by 1940.  Most of the 
chestnut trees were harvested before or shortly after the blight killed them.  Fortunately, the root 
system is fairly resistant to the blight and the chestnut persists as shoots from the old root systems.  
Unfortunately they are only able to grow for several years before the blight attacks them. 

Clear-cut: a harvesting and regeneration method that removes all trees within a given area.  

Cohort: an aggregation of trees that begins growth as the result of a single disturbance. 

Competition: The struggle between trees to obtain sunlight, nutrients, water and growing space. 
Every part of the tree, from the roots to the crown, competes for space and food. 
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Coppice:  Trees which have regenerated from shoots formed at the stumps of the previously cut 
trees. 

Cover Type: a stand or group of stands which has been designated to one category (i.e. Montane 
Oak-Hickory) because of similarities such as species composition, age, structure, or site 
characteristics.   

Crop Tree Release: competing trees are removed whose crowns are impeding growth of a crop 
tree.  The crop tree is selected usually based on species, form, superior health, and/or larger size.  
It is similar to a crown thinning, but usually applied to younger stands of trees still in the Stem 
Exclusion phase.   

Crown: the branches and foliage at the top of a tree. 

Crown Class a definition of tree position within the forest canopy.  The basic four tree positions are 
defined as follows: 

Dominant Tree- tree is above the general level of the canopy, and receives full sun from above 
and from one or more sides of the crown. 

Co-dominant Tree- tree is level with the general level of the canopy, receiving full sun from 
above but only partial sun from the sides of the crown. 

Intermediate Tree- tree is generally below the general level of the canopy, but occupies the 
lower canopy levels.  Crown receives partial sun from above, but no sun from the sides. 

Suppressed Tree- tree is generally below the level of the canopy, does not occupy the canopy 
layer and is fully shaded from the top and sides. 

Crown Thinning: trees are removed from the upper crown classes in order to open up the canopy 
and favor the development of the most promising trees of the same canopy position.  

DBH (diameter at breast height): measured diameter of a tree at 4.5 feet from groundline.  In hilly or 
mountainous terrain 4.5 feet is measured from the highest side of the stump (uphill side on a slope).  
Certain rules for exceptions are used for trees with forks butt swell or cankers at normal 4.5 feet bole 
height. 

Edge: the transition between two different types or ages of vegetation. 

Even-Aged: trees are of that are of the same age or at least the same cohort. 

Even-Aged Management: a forest management method used to produce stands that are all the 
same age or nearly the same age by harvesting all trees in an area at one time or in several 
cuttings over a short time.  

Grade: a system for judging the quality of timber in a tree.  In forest service grading rules, grade 1 
is greater than 16 inches dbh and with only minor sweep or defects.  Grade 2 is greater than 14 
inches dbh or greater than 16 inches and with moderate sweep or defects.  Grade 3 is greater than 
12 inches or greater than 14 inches and with significant sweep or defects.  A tree designated as a 
cull has no timber value due to defects, size, or species.   
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Group Selection: the removal of small groups of trees to regenerate shade-intolerant trees in the 
opening (usually at least 1/3 acre). 

Growing Space: a reference to the amount of resources (water, sunlight, soil nutrients) available 
to allow for tree growth.  Growing space decreases and becomes very limited as competition 
between trees increases. 

Hemlock Woolly Adelgid: Native to southern Japan, this bug was introduced to the U.S. in the 
1920’s and has now been established in eleven eastern states, from Georgia to Massachusetts.  
Appearing as a small cottony pinhead, the insect feeds on the sap of hemlocks, attaching 
themselves at the base of the needles.  After infestation, in the southern Appalachians 90% 
mortality of all hemlocks can be expected within several years.   

High-Grading: a harvesting technique that removes only the biggest and most valuable trees from 
a stand and provides high returns at the expense of future growth potential. Poor quality, shade-
loving trees tend to dominate in continually high-graded sites. 

Hydric: a site having or characterized by excessive soil moisture. 

Live Crown to Height Ratio: height of the live crown (the part of the tree with live branches) 
divided by the total height of the tree. It is a useful indicator of a tree’s health. Trees with low live 
crown to height ratios are generally less vigorous and more susceptible to insect attacks and 
disease.  

Low Thinning: trees are removed from only the lower crown classes. 

Mast: fruits or nuts used as a food source by wildlife. Soft mast includes most fruits with fleshy 
coverings, such as persimmon, dogwood seed or black gum seed. Hard mast refers to nuts such 
as acorns and beech, pecan and hickory nuts. 

Mesic: a site that generally has moderate or generally well balanced soil moisture levels. 

Natural Regeneration: the growth of new trees in one of the following ways without human 
assistance: (a) from seeds carried by wind or animals, (b) from seeds stored on the forest floor, or 
(c) from stumps that sprout. 

Prescribed Burning: the practice of using regulated fires to reduce or eliminate material on the 
forest floor, for seedbed preparation or to control competing vegetation. Prescribed burning 
simulates one of the most common natural disturbances. Also called controlled burning. 

Salvage Cut: the harvesting of dead or damaged trees, or the harvesting of trees in danger of 
being killed by insects, disease, flooding or other factors in order to save their economic value. 

Selective Thinning: dominant trees are removed in order to stimulate the growth of the trees in 
lower crown classes.  This method of timber harvesting is useful in order to favor shade tolerant 
species.  However, in forests, such as most of the southern Appalachian forests, that are 
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dominated by shade intolerant or intermediate species, selective thinning degenerates into the 
practice of harvesting the best trees and leaving the poorest, also known as high-grading. 

Shade Intermediate: trees that can survive in partial shade, but generally do best in full sun. 

Shade Intolerant: trees that require full sunlight to thrive and cannot grow in the shade of larger 
trees. 

Shade Tolerant: trees that have the ability to grow in the shade of other trees and in competition 
with them.  

Shelterwood Cut: removing trees in the harvest area in a series of two or more cuttings so that 
new seedlings can grow from the seeds of older trees. This method produces an even-aged forest. 

Site, Site Quality: the inherent productivity of a given piece of forest land.  Soil type, soil depth, 
slope aspect, general terrain, elevation, position on slope, local climate and local precipitation 
patterns all affect the site quality of a forest stand.  Site quality determines the limits of any given 
piece of land to produce volume and tree growth, and it normally influences the tree species 
occupying this piece of land. 

Site Index: a measurement used to quantify site quality for any given piece of forest land.  Site Index is 
normally expressed, in the southern Appalachian forest types, by the total height of the dominant trees 
in the stand at 50 years of age.  Site Index is always expressed for specific species or species type, as 
the Site Index value varies between tree species (ie. White Pine versus Upland Oak). 

Silviculture: the art, science and practice of establishing, tending and reproducing forest stands of 
desired characteristics. It is based on knowledge of species’ characteristics and environmental 
requirements. 

Snag: a standing dead or dying tree. 

Stand: a delineated portion of forest land that shares similar characteristics in such a way that this 
portion of the forest can be separated from adjoining forest lands.  These shared characteristics can 
include tree species (conifer, hardwood, mixed oaks, cove hardwoods, etc.), age of the trees, stand 
structure (even-aged or uneven-aged), site index or site quality, elevation, slope aspect, or special site 
conditions (swamp, wetlands, rocky, heavy clay soils, special wildlife habitats, etc.).  This concept 
always needs to be used with some care, because natural diversity is such that forest land cannot be 
completely pigeonholed or defined fully by what is essentially a broad brush approach. 

Stem Injection: a method of injecting herbicide into a tree to induce mortality.  Commonly used in 
crop tree release. 

Stocking: a measurement or calculated number that expresses the number of trees found on a 
tract or on a given unit of area (acre, hectare).  This is most often expressed by actual number 
counts of trees (i.e. trees per acre, stems per hectare) or in Basal Area per unit area (i.e. square 
feet per acre, square meters per hectare).  Total number of trees on a tract is meaningful and 
normally calculated for a timber sale bid offering, but Total Basal Area on a tract is meaningless 
and is never calculated. 
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Succession or Stand Development: a given aggregation of trees of a single age class or cohort 
proceeds from birth to death in a sequence of developmental steps.  The steps in the following 
model were developed by Oliver and Larson, 1996: 

Stand Initiation: after a lethal disturbance has created a unit of vacant growing space, the 
trees that become established in it do not fully occupy the space.  Until they do there is 
opportunity for additional plants to fill the empty spaces such as herbaceous annuals. 

Stem Exclusion: when canopy closure is reached and trees begin to compete with each 
other for limited resources.  The more vigorous trees usurp the growing space and weaker 
ones die.  This competition also limits regeneration of a younger cohort of tree species. 

Understory Reinitiation: scattered trees that have previously been successful in 
competition with other trees begin to be lost to pests or other damaging agents.  The 
surrounding tree crowns do not fully close again and the vacancies of growing space thus 
allow for the growth of new trees.  These trees are often advanced regeneration of shade 
tolerant species. 

Old Growth: this occurs when the process of Understory Reinitiation is complete and the 
initial older cohort has been completely replaced by younger cohorts.  Forests in this stage 
are usually dominated by shade tolerant species.  Because there are many age classes of 
trees, structural and biological diversity is increased.  The forest is heavily stratified with 
foliage extending from tree tops to the forest floor in some places.  Biodiversity is also 
enhanced by a large number of standing and fallen dead trees.  Production of wood and 
organic matter tend to be balanced by loss and decay. (Note this is a unique definition of old 
growth and there are many others which are based on other factors such as forest structure 
or tree age.)  

Two-aged: a stand that contains only two cohorts. 

Understory: the area below the forest canopy that comprises shrubs, snags and small tree. 
Because the understory receives little light, many of the plants at this level tolerate shade and will 
remain part of the understory. Others will grow and replace older trees that fall. 

Uneven-aged: a stand that contains three age-classes intermingled intimately on the same area. 

Xeric: a site that is regularly deficient in moisture. 
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ADDITIONAL INFORMATION 
Madden, M., R. Welch, T. Jordan, P. Jackson, R. Seavey and J. Seavey, 2004.  Digital Vegetation Maps for 

the Great Smoky Mountains National Park, Final Report to the U.S. Dept. of Interior, National Park 
Service, Cooperative Agreement Number 1443-CA-5460-98-019, Center for Remote Sensing and 
Mapping Science, The University of Georgia, Athens, Georgia, 112 p. 
http://www1.usgs.gov/vip/grsm/grsmrpt.pdf  

This document describes the creation of the model that was used to estimate forest type locations across 
the landscape.  This model was used to create the forest cover maps used in this management plan. 

 

McLaughlin, K., J. Ragus and W.F. Hansen. 2002. Soil and Water Conservation Practices Guide. USDA 
Forest Service-Region 8. Atlanta, GA. 149 pages. 

This document describes the BMP’s that should be implemented during forest operations to maintain 
soil and water quality. 

 

Miller, James H. 2003. Nonnative invasive plants of southern forests: a field guide for identification and 
control. Gen. Tech. Rep. SRS-62. Asheville, NC: U.S. Department of Agriculture, Forest Service, 
Southern Research Station. 93p. 
http://www.srs.fs.usda.gov/fia/manual/Nonnative_Invasive_Plants_of_Southern_Forests.pdf 

This document describes methods for identification and control of non-native invasive plant species that 
can be found in forests of Southern United States. 

 

Yemma, Bill. 2007. Continuous Forest Inventory (CFI) 2007-2008 PHASE Field Procedures for the Eastern 
Cherokee Indian Reservation. US Department of the Interior, Bureau of Indian Affairs, Office of Trust 
Services. Lakewood, CO. 123 pages. 

This document describes the BIA’s CFI procedures that were used to collect the data for this forest 
management plan. 

  

http://www1.usgs.gov/vip/grsm/grsmrpt.pdf
http://www.srs.fs.usda.gov/fia/manual/Nonnative_Invasive_Plants_of_Southern_Forests.pdf
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APPENDICES (Including Maps) 
 

Appendix A – EBCI Trust Lands Maps 
 

EBCI Regional Context Map 
 
Canopy Height Maps 

Cherokee Canopy Height Overview Map  
Cherokee Canopy Height Map 1 
Cherokee Canopy Height Map 2 
Cherokee Canopy Height Map 3 
Cherokee Canopy Height Map 4 
Cherokee Canopy Height Map 5 
Cherokee Canopy Height Map 6 
Cherokee Canopy Height Map 7 
Cherokee Canopy Height Map 8 
 

Cover Type Maps 
Cherokee Cover Type Overview Map  
Cherokee Cover Type Map 1 
Cherokee Cover Type Map 2 
Cherokee Cover Type Map 3 
Cherokee Cover Type Map 4 
Cherokee Cover Type Map 5 
Cherokee Cover Type Map 6 
Cherokee Cover Type Map 7 
Cherokee Cover Type Map 8 
 

 Slope Maps 
Cherokee Slope Overview Map  
Cherokee Slope Map 1 
Cherokee Slope Map 2 
Cherokee Slope Map 3 
Cherokee Slope Map 4 
Cherokee Slope Map 5 
Cherokee Slope Map 6 
Cherokee Slope Map 7 
Cherokee Slope Map 8 

 
Appendix B – Tribal Resolutions Concerning Timber Management 
Appendix C – EBCI Carolina Northern Flying Squirrel Habitat Map 
Appendix D – Crosswalk of Madden vs. NCNHP Forest Types 
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