LLII= RN OVERVIEW OF TENNESSEE
AND APPROACH TO THE STATE
WILDLIFE ACTION PLAN

1.1. Overview of Tennessee Natural History

TENNESSEE IS RECOGNIZED BY SCIENTISTS, naturalists, and nature lovers as one of
North America’s most biologically rich states. The state ranks 13th among all
states in species diversity and 5th when only considering landlocked states
(Stein 2002), giving it global importance. The Volunteer state is made up of a
diverse range of habitats from mountain ranges to winding rivers to extensive
cave networks to majestic bottomland hardwood forests—a landscape as varied
as the plants and animals that call Tennessee home.

According to the Tennessee Wildlife Resources Agency, the state boasts:

e More than 350 fish species*, ranking Tennessee first among all states
in freshwater fish diversity

e More than 400 species of native and migratory birds*

e 77 native mammals, 65 reptiles, 401 snails, 97 crayfish, and 140
freshwater mussel species

e 85 amphibians, ranking Tennessee fourth among all states in
amphibian diversity (Stein 2002)

e More than 3,020 varieties of plants*

*Total numbers of fish, bird, and plant species are in regular debate as these taxa are incredibly
diverse, and genomic analyses of species in each group continually provide new insights into their
phylogenetic relationships.

Additionally, all or a portion of six of the highest priority watersheds in the Southeast
can be found in Tennessee (Elkins et al. 2016). Tennessee harbors more caves than
any other state, and according to The Nature Conservancy, twenty percent of all caves
in the United States are located in the state (TNC 2024b).

Photo credit: Hatchie River - Visit Brownsville TN; Tennessee silhouette - Gograph.com
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1.2. National and Regional Context

1.2.1. Need for Biodiversity Conservation

According to NatureServe, more than one-third of plant and animal species and ecosystems are
at high risk in the United States

2022), with 51 percent of temperate _. .

( ) P P Figure 1.1 Impact of land conversion on US ecosystems

grasslands, boreal grasslands, and

shrubs at risk along with 40 percent Forests and
Woodlands

of temperate forests, boreal forests,

woodlands, and forest wetlands—

these categories encompass most of

Tennessee's land area.

The impact of land conversion on US
ecosystems explains these trends, at
least in part, as much of Tennessee
appears up as either light green
(historical impact) or dark green
(current impact) (Figure 1.1)

Current

In particular, maps depicting the

number of animal species as well as

percent of at-risk animal species, show that Tennessee ranks on the high end of both these
categories (Figure 1.2). In addition to the ecosystems at risk noted above, the high rate of animal
species at risk is likely due to the abundance of rare and declining freshwater organisms in
Tennessee (and the Southeast). NatureServe notes, “As a group, species associated with fresh
water, including amphibians, snails, mussels, crayfish, and many aquatic insects, have the highest
percentage of at-risk species, highlighting the importance of conservation strategies to protect
freshwater ecosystems.”

Figure 1.2 Number and percent of animal species at risk in the US
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1.2.2. Human Population and Land Use

The name Tennessee is derived from the Cherokee village of Tanasi, meaning “place of
gathering.” In 1796, Tennessee was the first territory admitted as a state under the federal
Constitution. Before statehood, it was known as the Territory South of the River Ohio.

Tennessee is located between approximately 35° 00" to 36° 30" north latitudes and 81° 45" to 90°
15" west longitudes. It covers an area of approximately 120,200 square km or 23 million acres.
Tennessee's topography is among the most diverse in the United States, ranging from mountains
in the east to wide swampy river bottoms in the west, with rolling hill country, deep gorges and
other features in between. From the Mississippi River to Kuwohi (formerly known as Clingman'’s
Dome) in Great Smoky Mountains National Park, the elevation ranges from 253 ft (77 m) to 6,642
ft (2,025 m).

Top to bottom: Lily pads on Reelfoot Lake in W TN; Harpeth River in middle TN; Great Smoky Mountains in E
TN / Greg Wathen
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Tennessee has a predominantly humid, subtropical climate, with high-elevation areas in the Blue
Ridge Mountains classified as Oceanic/Highland based on the Képpen climate classification
system. The state is on a path of warm, moist air currents from the Gulf of America and cold,
relatively dry currents from Canada. Normally, there are four distinct seasons of about equal
length. Spring typically includes periods of cool temperatures interrupted by warmer periods.
Precipitation occurs as scattered showers and a few general rains. Due to the influx of air from the
Gulf of America, summers are warm and humid. Thundershowers are the main form of
precipitation. Fall weather includes mild temperatures, low humidity and light to moderate
precipitation. Winters are moderately cold and can experience moderate to heavy precipitation.
The mean annual temperature ranges from about 62°F (17°C) near Memphis to below 44°F (7°C)
atop the highest peaks in the Smoky Mountains. Most of the state receives annual rainfall of
approximately 40 in (102 cm) to 60 in (152 cm) depending primarily on regional topography.
However, higher elevations of the Blue Ridge Mountains in the eastern part of the state receive an
annual average precipitation ranging to >100 in (254 cm) (ETSU [date unknown]).

Like many parts of the world, Tennessee has been strongly shaped by the history of human
settlement. For many generations, this area was the hunting grounds for Native American parties.
Tribes as distant as the Iroquois of the Great Lakes and the Choctaws from the Gulf Coast came to
the state. Later, the Cherokee near the eastern mountains and the Chickasaw near the Mississippi
River formed villages and began using the land. Early European settlement brought dramatic
change to the landscape, which greatly increased with time. Human population and land use have
exhibited a much more dramatic change in the last 100 years and will likely continue to increase
into the 21st Century and beyond.

Pre-historic Native American Settlement

By 1000 A.D. many tribes had settled into small indigenous communities. These settlements had
great impacts on the native landscape. Much of the grassland and forestland burning that was
done by Native Americans was beneficial to many natural plant and animal communities. On the
other hand, though necessary for human
population growth, the settlement of small
villages and the conversion of native land to
agricultural land impacted the landscape by
degrading or destroying native habitat, which in
turn affected many natural plant and animal
communities.

By the 1700s, when European settlers became
more common in the region, more densely

SRR

populations, such as the Creek, Yuchi, and Chucalissa Indian Village was likely occupied by Native

Shawnee, had become scarce. Although not Americans of the Mississippian cultural period between 1000
and 1500 CE. / Tennessee Virtual Archive, 1967
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well-documented, historians theorize that they
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died due to disease brought to the area by European explorers, to which the native peoples had

no immunity. Around this time, the Cherokee migrated into the area, overtaking other indigenous
populations and pushing them southward, out of the lands within present-day Tennessee (Moore
[date unknown]).

European Settlement

The earliest Europeans to settle in the region were primarily land seekers of Scots-Irish descent.
The first permanent settlement was made in 1769 in the Watauga River valley of East Tennessee.
The Watauga Association, the first attempt at government in Tennessee, was formed in 1772.
Jonesborough, one of the oldest towns in the state, was founded in 1779.In 1775, the Transylvania
Company bought a large region of land from the Cherokee. The famous Wilderness Road was

. soon created and became the main

" | route from Virginia to the new

settlements. Settlement continued

westward with the establishment of
Fort Nashboro in Middle Tennessee,
along the Cumberland Riverin 1779.
Communities were soon established in
rich farmlands further west, while

some regions in the east remained
relatively unsettled until the mid to

Map of Cherokee and Chickasaw land cessions in Tennessee, Kentucky, )
North Carolina, Georgia, and Alabama, overlaid on a contemporary map of late part of the 19th centu ry (Manning
the region / Tennessee Virtual Archive,1897 1 999)_

By the early 1800s, landscape patterns were already being altered drastically by the masses of
European settlers in the state. Settlement of small villages and towns, conversion of natural
landscapes to agricultural land, and building of houses and railroads all led to the destruction of
native habitat, which in turn had great impacts on plants and animals. In addition to habitat loss,
European demand for furs helped to establish many trade connections between native tribes and
settlers; however, overhunting took a serious toll on fur-bearing mammals, as well as white-tailed
deer, which were devastatingly over-harvested for their pelts.

From the late 1800s to the 1900s, a social and economic transition began to take place as the state
shifted from being a rural agricultural society to a modern industrial economy. Despite this change,
there is still a tremendous amount of agricultural production taking place in Tennessee. According
to the US Department of Agriculture, in 2019, there were 77,300 farms in Tennessee, and each farm
averaged 139 acres in size, representing 41% of the state’s land acres. Just 4 years later in 2023,
the number of farms in Tennessee had declined to 63,100. While the average farm size increased
during this time, averaging 169 acres per farm, total agricultural lands in the state were reduced by
100,000 acres (USDA 2024a). This loss of agricultural land and associated semi-natural habitats
resulted primarily from conversion to non-natural residential and commercial areas.
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' Large-scale forest clearing was also taking place
in the late 1800s/early 1900s. This practice,
coupled with the agricultural economy of the
time, created large amounts of early successional
plant communities in Tennessee. However,

| changes in farming and forestry practices and

" forest maturation in the last 50 years have

; resulted in loss of many early successional

habitats that are beneficial to many species.
Poor forestry in 1930s / Tennessee Virtual Archive Likewise, natural forests covered over 52% of
Tennessee’s land area or 14.1 million acres in
2020; however, by 2024, more than 54,000 acres of forests had been lost in the state (Global Forest
Watch [date unknown]), although this does not account for gains in tree cover over the same
period.

Beginning in the 1930s, the impounding of rivers and tributaries in the Tennessee and
Cumberland drainages began to take place. During this period, the Tennessee Valley Authority
(TVA) was formed to oversee many dam construction and rural improvement projects, as part of
President Roosevelt's New Deal Policy. These impoundments destroyed much native habitat and
disrupted the natural flow regimes of many of the
state’s river systems.

During this time, tall fescue (Schedonorus
arundinaceus), a non-native grass, was
introduced into the United States, and this has
resulted in the widespread conversion of native
grass pastures and old fields to this exotic grass,
which provides inferior wildlife habitat. In
Tennessee, it is estimated that two and a half to

three million acres have been converted to tall

o .fsl.; S ﬁ > :
fescue. While useful for pasture, the introduction  yountain men splitting shingles, Spencer, TN / Tennessee

of this grass has had a tremendous effect on the  Virtual Archive, 1939

Tennessee landscape (Keyser et al. 2019).

Introductions of other invasive exotic species and pathogens have also been deleterious to
Tennessee's natural systems. Since the early 1900s, the effects of chestnut blight (Cryphonectria
parasitica) on the American chestnut (Castanea dentata) have seriously altered the composition of
forests in the state. By some estimates, this tree comprised at least 40 - 45% of the total canopy
cover of pre-blight forests in some portions of the state (Vandermast 2002). Loss of this single
species has greatly altered the dynamics of forest systems and wildlife in Tennessee (Schlarbaum et
al. 1997).
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During the 1950s and 1960s channelization of major tributaries of the Mississippi River in Western
Tennessee began to take place. This had enormous effects on the natural flow regime of the rivers,
and many bottomland hardwood forests were cleared during this time. Some counties in the
western portion of the state have lost as much as 90% of their bottomland hardwoods forests since
the 1950s (TDF 2020).

In recent decades, other human activities have also had great influence on the state’s natural
landscapes. According to the Tennessee Department of Environment and Conservation (TDEC),
there are many other stresses that are known to affect wildlife. Some of these are sedimentation,
municipal discharge, urban runoff, and coal mining operations (TDEC 2024a).

Land Use Today

The US Census Bureau reports that from 1900-2000, the population in Tennessee grew from 2
million to 5.7 million people. In 2020, the population of Tennessee was 6,912,347, which is a 21.4%
population increase from the 2000 census, and the 2024 estimate is 7.2 million (US Census Bureau
Quick Facts TN 2024). The largest city in the state is Nashville. Other major metropolitan areas
include Memphis, Knoxville, Chattanooga,
Clarksville and the Tri-Cities area of Bristol,
Kingsport, and Johnson City.

Although Tennessee is now primarily
industrial, with most of its people residing in
urban areas, many Tennesseans still derive
their livelihood from the land. The state's
leading crops are cotton, soybeans, and
tobacco; cattle, dairy products, and hogs
are also principal farm commodities (Farm

Bureau 2024). Tennessee's leading mineral,
in dollar value, is stone; zinc ranks second,

Tim’s Ford Dam / TVA

as the state leads the nation in zinc

production. Industry is continually diversifying; the state's leading manufactures are chemicals and
related products, foods, electrical machinery, primary metals, automobiles, textiles and apparel,
and stone, clay, and glass items.

Long-term development of the state will be heavily driven by growth in population and the labor
force. Immigration from other nations and even other states is continually trending upward in
Tennessee, as is the case with many other Southeastern states. The Tennessee Advisory
Commission on Intergovernmental Relations estimates that approximately 1/3 of population
growth in the 21st century is occurring in the 13-county Nashville Metropolitan Statistical Area. This
population growth could be economically beneficial to the state, but it will pose great challenges
when it comes to conserving and protecting Species of Greatest Conservation Need (SGCN).

Tennessee State Wildlife Action Plan 2025 Chapter 1 1-7



1.3. Description of Tennessee's Ecoregions, Aquatic Regions, and
Subterranean Regions

The following sections provide a broad overview of Tennessee’s eight terrestrial, five aquatic, and
five subterranean ecoregions. These regions are mutually exclusive (i.e., they do not overlap), and
most are not contained wholly within the state (see Fig. 1.7 at the conclusion of this chapter).

However, for conservation planning, habitats must be categorized at a much finer level. For this
reason, the Tennessee SWAP has used a habitat hierarchy to describe and categorize appropriate
levels of all habitat types utilized by populations of SGCN throughout the state. The hierarchy
consists of five levels of habitat classification, which are then used to map priority habitats for
SGCN (based on species occurrence

data as well as known life history).

Appendix E provides a detailed
summary of the habitat classification
hierarchy used in this SWAP. The

habitat hierarchy lists habitat types

that span the geographically defined
ecoregions described in Section 1.3.1 Mm s

below. From broadest to most specific,
these habitat categories are:

Level 1 Habitat Category: Terrestrial, SO 3=
Aquatic, or Subterranean Memphis pyramid and skyline / Gregg Elliott, K Gregg Consulting

Level 2 Habitat Class: Natural, Semi-
Natural, or Non-Natural

Level 3 Habitat Alliance: This category includes 12 broad habitat types such as Forest and
Woodland or Large River or Cave/Sinkhole.

Level 4 Habitat Group: This category further subdivides each habitat type into more
specific categories. For example, a Natural Forest and Woodland includes the following
Habitat Alliances: Upland Deciduous Forest, Upland Coniferous Forest, Upland Mixed
Forest, and Upland Mixed Woodland. There are 21 alliance groups within Tennessee’s
terrestrial habitats, seven within its aquatic habitats, and only two within subterranean
habitats: either natural karst features or artificially excavated land.

Level 5: Ecological System: This is the most detailed and refined category of habitat,
derived from NatureServe. For example, Natural Upland Deciduous Forests include
14 Ecological Systems, often defined by species or geographic location (e.g.,
“Southern Interior Low Plateau Dry-Mesic Oak Forest”). In all, there are 83 ecological
systems recognized in Tennessee.
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The information that underpins the terrestrial habitat hierarchy includes the ecological systems
developed by NatureServe, which have been adopted for use by other initiatives such as the USGS
GAP Analysis Project and LANDFIRE, a federal web portal integral to fire and land management in
the US. The hierarchy of habitat categories into which terrestrial ecological systems are nested (i.e.,
Levels 1-4) was developed by TWRA for use in the first SWAP in the state. These habitat classes
were developed to create an accurate and complete habitat hierarchy that fits the uniquely diverse
state of Tennessee.

After classifying habitat types, Appendix E also includes a summary of utilized ecological systems
for each terrestrial SGCN , categorized as “preferred,” or “suitable,” or “marginal,” or none within
each of the eight major Tennessee ecoregions. Some SGCN may have an ecological system
categorized as preferred in one ecoregion and the same ecological system may be marginal or
suitable in an adjacent ecoregion. Ecological systems are often less "preferred” on the edge of a
species range, even though the ecological system is defined the same across ecoregions. Before
the TN SWAP's next anticipated revision, in 2035, the TN SWAP Planning Team intends to transition
to the US National Vegetation Classification (USNVC).

1.3.1. Tennessee's Eight Major Terrestrial Ecoregions

Tennessee's combination of terrestrial, aquatic, and subterranean habitats is unlike any other in the
United States. A diverse assemblage of terrestrial and aquatic habitats can be found throughout
the entire state, while a collection of subterranean habitats is found primarily in the eastern two-
thirds of the state. Consequently, the fauna found within these habitats is some of the most
biodiverse in the nation (Stein et al. 2000) (see Map 1.1 in Appendix B, the SWAP Atlas).

In contrast to the six terrestrial ecoregions described in the 2005 and 2015 SWAPs, the 2025
revision uses eight major terrestrial ecoregions commonly recognized in Tennessee for descriptive
and analytical purposes. From west to east (adapted from Griffith et al. 1997), they are:

e  Mississippi Alluvial Plain
e  Mississippi Valley Loess Plain
e  Southeastern Plains
* Interior Plateau
e  Southwestern Appalachians
e  Central Appalachians
e  Ridge and Valley
e Blue Ridge
Descriptions of each Tennessee Level |ll ecoregion follow.

Mississippi Alluvial Plain

Tennessee's western boundary is formed by the Mississippi River. Alongside the main body of this
river lies a floodplain known as the Mississippi Alluvial Plain or the MAP. Over the millennia, lateral
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migrations of the river have created
numerous oxbow lakes, meander .""ig.,

scars, and natural levees. Much of the |

—

area periodically floods, although
artificial levees have been
constructed to reduce this. In
Tennessee, the MAP consists
primarily of alluvial (i.e., river-
deposited) soils. To the east, the
floodplain is bound by the loess (i.e.,
wind-blown silt) soils of the
Chickasaw Bluffs. The Chickasaw
Bluffs rise about 100 ft (30 m) above
the MAP. Much of the floodplain lies over a portion of the New Madrid Fault, which created the
great earthquake of 1811-1812 that shook the entire eastern US, and formed the 33,000-acre
Reelfoot Lake in the northwest corner of Tennessee (Nuttli 1973).

Mississippi River’'s edge at Memphis / Gregg Elliott, K Gregg Consulting

The Mississippi Alluvial Plain is known for its bottomland hardwood swamps. Swamp forests
occur in areas with standing water present most of the year, typically in the oxbow lakes. Other
types of wetlands are also frequently a prominent landscape feature. Bald cypress (Taxodium
distichum) and water tupelo (Nyssa aquatica) are usually the dominant trees in permanently
flooded areas. Areas flooded during the winter and early spring support a diverse forest
dominated by red maple (Acer rubrum), American sweetgum (Liquidambar styraciflua), water
hickory (Carya aquatica), and many species of mesophytic oaks (Quercus spp.). River cane
(Arundinaria gigantea) often occurs in the understory of the seasonally flooded forest. Dominant
trees on the highest, rarely flooded sites include American beech (Fagus grandifolia), American
elm (Ulmus americana), American sweetgum, shagbark hickory (Carya ovata), and a variety of
oaks. Forested wetlands, including permanently flooded cypress and tupelo, periodically
flooded bottomland hardwoods, and periodically flooded streamside (riparian) forests, are
common in the MAP and West Tennessee.

Mississippi Valley Loess Plain

The Mississippi Valley Loess Plains primarily consist of gently undulating, irregular plains with
broad bottomlands and small cypress swamps. The western boundary of the Loess Plain is the
Chickasaw Bluffs and the MAP and the eastern boundary is the Southeastern Plain. Elevations in
this ecoregion range from 250-500 ft (76-152 m). Several large river systems with wide
floodplains like the Obion, Forked Deer, Hatchie, Loosahatchie, and Wolf (not to be confused
with the Wolf River in the Cumberland Plateau, which flows into the Cumberland River), cross the
region; however, with the exception of the Hatchie River, most have been channelized. The
streams and rivers are low gradient with murky water and silt or sand bottoms. This area was
once dominated by oak-hickory forests and floodplain forests with species such as bald cypress
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and American sweetgum, but these forests have been largely cleared for agriculture. Soil erosion,
sedimentation, and water degradation can be a problem due to agricultural practices. This part of
the state is highly productive for crops such as soybeans, corn, cotton and sorghum along with
livestock and poultry.

In the Loess Plain, rivers and creeks have created broad floodplains with many of the same wetland

T A R
A

features and vegetation as in the MAP. L RO
Upland hardwood forests occur at higher A
elevations in Loess Plains with the
predominant trees being oaks and
hickories. Southern red oak (Quercus
falcata) is dominant on drier upland sites
and white oak (Quercus alba), often in
association with tulip poplar
(Liriodendron tulipifera) and American
sweetgum, is dominant on more mesic
sites. Shortleaf pines (Pinus echinata) are
often found on sandy soils in upland

Bald i t TN / Greg Wath
areas. ald cypress in wes / Greg Wathen

Southeastern Plains

The Southeastern Plains in Tennessee are located between the Mississippi Valley Loess Plains on
the west and the Tennessee River on the east. This area’s undulating terrain gradually increases in
elevation moving eastward ranging from 400-600ft (122-182m). Elevations and relief are greater
than the Loess Plains to the west, but generally less than the Interior Plateau to the east. Soils in the
Southeast Plain are composed primarily of sand, silt, and clay topsoils, in contrast with the older
limestone, chert, and shale found to the east in the Interior Plateau.

Historically, the natural vegetation was oak-hickory transitioning to oak-hickory-pine towards the
south. Floodplain forests consist of PR
bottomland oaks, red maple, green ash
(Fraxinus pennsylvanica), and areas of
bald cypress and water tupelo. Upland
forests consist of various oaks, hickories
(Carya spp.), and pines (Pinus spp.), along
with American beech, and American
sweetgum. Today, much of the area is
cropland and pastures with small patches
of mixed hardwoods and much of the
southern part of the region is dominated

by loblolly pine (Pinus taeda) plantations o
Wolf River / Greg Wathen
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associated with the timber, pulp, and paper operations. Streams in
this area are relatively low-gradient and sandy-bottomed. The
major rivers of the Mississippi Valley Loess Plains (Obion, Forked
Deer, Hatchie, Loosahatchie, and Wolf) originate in the
Southeastern Plains and flow westward to the Mississippi River. The
Tennessee River flows north out of Alabama through the
Southeastern Plains in Hardin County before entering the Interior
Plateau at the southern edge of Decatur County.

Interior Plateau

The Interior Plateau is composed of two primary areas, the Central
Basin and the Highland Rim, which are further divided into six
distinct subregions. The Central Basin is an elliptically shaped

depression measuring about 120 mi (193 km) long by 60 mi (97

) ] ] American Beech (Fagus grandifolia) /
km) wide covering an area of 8,600 square mi (22,274 square km)  Matthew Paul iNaturalist

(Miller 1974). It is oriented nearly north/south and encircled by the
Highland Rim.

The Central Basin lies in the heart of Middle Tennessee. There are two parts, the Inner and the
Outer Basin. The Outer Basin is made up of knobs, narrow ridges and dissected landscape. The
Inner Basin is flat with some gently rolling
hills dominated by eastern red cedar
(Juniperus virginiana) and hardwoods
interspersed with openings of exposed
limestone that underlies one of

® Tennessee’s most unique ecosystems, the
Limestone Cedar Glades. These glades

| are globally significant and contain over
two dozen endemic plant species (Estes
2017). In addition, due to the open
structure of the glade community, they

: are also highly vulnerable to
Natchez Trace Parkway in spring / Greg Wathen incompatible land uses, development,

and destruction.

The average elevation of the Inner Basin is 590 ft (180 m). The Outer Basin has an average
elevation of 754 ft (230 m), with a few hills in the southern portion reaching elevations of
approximately 1,250 ft (380 m). The Central Basin was created as resistant siliceous (containing
silica) limestone was breached and soluble limestone was removed. Poor surface drainage, shallow
soils, and other karst features such as caves, sinkholes, and underground drainages are common in
the Inner Basin. The Outer Basin has much greater relief with rolling hills and narrow ridges. It has
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deeper phosphoric soils that, prior to European settlement, supported significantly diverse
hardwood forests.

The Outer and Inner Basins support forest communities containing mixed mesophytic species such
as tulip poplar, American beech, northern red oak (Quercus rubra), American yellowwood
(Cladrastis kentukea), shagbark hickory, sugar maple (Acer saccharum), Kentucky coffeetree
(Gymnocladus dioicus), pawpaw (Asimina triloba), bladdernut (Staphylea trifolia), spicebush
(Lindera benzoin), and flowering dogwood (Cornus florida) in the ravines, lower terraces and north-
facing slopes. Dry ridges are often remnants of the Highland Rim and support acid-loving species
like sourwood (Oxydendrum arboreum), blackgum (Nyssa sylvatica), blueberry (Vaccinium spp.),
oaks and hickories. Drier limestone sites and south-facing slopes of the Outer Basin resemble Inner
Basin forests comprised of eastern red cedar mixed with hardwoods and pure stands of eastern
red cedar.

The Highland Rim encircles the Central Basin and stretches from the Tennessee River in the west to
the Cumberland Plateau in the east. The Highland Rim is broken into four distinct subregions: the
Eastern Highland Rim, the Western Highland
Rim, the Northern Highland Rim, and the

il Pennyroyal Plain. Collectively, these subregions
represent remnants of an ancient massive dome
that eroded. The Highland Rim today is

d characterized as an upland area heavily
dissected by river and creek valleys. In general,
the Highland Rim'’s elevation ranges from
approximately 400 ft (120 m) to 1,000 ft (300 m),
with the section in the Eastern Highland Rim

. : - being somewhat higher than that in the more
(E:?;izel:“'?gg]d Rim May Prairie State Natural Area / Todd expansive Western Highland Rim. The
Pennyroyal Plain and Northern Highland Rim
sections extend southward from Kentucky into northern Middle Tennessee. Underlain with
limestone, the Highland Rim includes extensive ‘ '
areas of karst topography and cave
development, especially on the eastern and

northern sections.

The Highland Rim is covered with rich oak-
hickory-poplar forests with many woodland
streams. Species of these forests include white,
black, and chinkapin oaks (Quercus alba, Q.
velutina, and Q. muehlenbergii), tulip poplar,

American beech, hickory species, and sugar
maple. Swamp forests include pin, overcup, Gray Bats at Bellamy Cave / Josh Campbell, TWRA
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water and swamp chestnut oaks (Quercus palustris, Q. lyrata, Q. nigra, and Q. michauxii), black
willow (Salix nigra), and red maple. American sweetgum and blackgum occur on poorly drained
soils. Extensive nearly flat areas occur in a karst plain on the northern edge of the Pennyroyal Plain
and in an area known as the “Barrens” in the Eastern Highland Rim. The vegetation of these Barrens
is floristically similar to midwestern prairies that were dominated by big bluestem (Andropogon
gerardii), little bluestem (Schizachyrium scoparium), Indian grass (Sorghastrum nutans), switchgrass
(Panicum virgatum), and many forbs (Carman 2001).

Southwestern Appalachians

This region encompasses the Cumberland Plateau and Sequatchie Valley. The Cumberland Plateau
cuts diagonally across Tennessee from Alabama to Kentucky, a length of approximately 140 mi
(225 km). The average width of the plateau is approximately 40 mi (64 km). The region is flanked to
the west by the Interior Low Plateau and to the east by the Ridge and Valley and represents the
westernmost extension of the Appalachian Mountain chain.

The Cumberland Plateau is considered a "true” plateau and rises abruptly in elevation along the
margins, or escarpment, to gently rolling uplands at the top averaging 1,500 to 1,800 ft (457-549
m) in elevation. Along the escarpment of the Cumberland Plateau, rivers and streams have eroded
deep gorges, often referred to as gulfs, with the deeper gulfs located where the Tennessee River
cuts through the Cumberland Plateau near Chattanooga. Lookout Mountain, Raccoon Mountain,
Signal Mountain, and Walden'’s Ridge are all fingers of the Cumberland Plateau that were dissected
by various rivers. Short Mountain and Caldwell Mountains are erosional remnants separated from
the plateau proper by several mi.

The Sequatchie Valley is a unique feature on the southern reaches of the Plateau, which separates

Walden's Ridge from the larger plateau. The feature is approximately 1,000 ft (305 m) deep, five mi

Savage Gulf, Cumberland Plateau / Greg Wathen
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(7 km) wide, and 120 mi (193 km) long. At
the northern end are the Crab Orchard = = e e |

Mountains created by an anticlinal fault
system that eroded away along the rest
of its length, creating the valley.

Sandstone, interbedded with some shale
and coal, form the caprock of the
Cumberland Plateau. Sandstone bluffs
line the top of the plateau escarpment
before the elevation drops to layers of
limestone that underlie the sandstone
caprock. Caves and other karst features Savage Gulf, Cumberland Plateau / Southeastern Grasslands Institute
are abundant on the escarpment and are

home to numerous endemic species of flora and fauna. These surface rock strata have produced a
varied range of soils and a diverse array of forest types. The Plateau forests vary widely, from the
rich, mixed mesophytic forests containing hemlock (Tsuga canadensis), basswood (Tilia americana),
yellow buckeye (Aesculus octandra), and tulip poplar forest found in the cool gorges, to the
associations dominated by oaks, hickories, and Virginia pine (Pinus virginiana) found on dry sandy
ridges. Out of the gorges but directly below the sandstone bluff lines occur almost pure stands of
chestnut oaks (Quercus montana). Directly above the bluff lines Virginia pine stands dominate the
dry rocky soil. The forest on top of the Plateau
varies from the tulip poplar, white oak, and
red oak associations that grow in the moister,
richer soils, to the post oak (Quercus stellata),
scarlet oak (Quercus coccinea), and hickory
stands found in the drier, sandy soils.

Central Appalachians

The Cumberland Mountains and dissected

@ |

Chestnut Oak (Quercus montana) / J Brasher, iNaturalist

Appalachian Plateau make up the Central
Appalachian portion of Tennessee. They lie
between the Cumberland Plateau to the west
and the Ridge and Valley to the east. Like the Cumberland Plateau, the Cumberland Mountains
represent a western extension of the Appalachian Mountains. The province covers several states
including western Virginia, southwestern West Virginia, and Kentucky and extends south in
Tennessee to the Crab Orchard Mountains at the head of the Sequatchie Valley.

The topography of this section is quite complex with a lesser mountainous region known as the
Black Mountains protruding from Kentucky and Virginia. The entire area is characterized by rugged
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terrain and elevations ranging from approximately 2,000 ft (610 m) up to just over 3,500 ft (1,075
m) on Cross Mountain. A unique feature of the province is Cumberland Mountain, which is a ridge
that extends from Caryville, Tennessee, northeastward through Kentucky to Virginia on the eastern
edge of the province. Due to its steep and rugged terrain on its eastern escarpment, Cumberland
Mountain creates an obstacle to traverse with only one passage through, the Cumberland Gap. The
gap forms a pass and was used by Native American nations and early European settlers. Today, the
Cumberland Gap and surrounding areas are preserved as a National Historical Park.

Within the Cumberland Mountains, mixed mesophytic forest occupies most of the slopes, with
species composition varying with topography and microclimate. Eastern hemlock is usually
confined to ravines, and rhododendrons and mountain laurel (Kalmia latifolia) often occur in the

understory. Dry slopes and ridges often
contain oak-pine communities. The oak
is usually chestnut oak. Shortleaf,
Virginia, and occasionally, pitch pine
(Pinus echinata, P. virginiana, and P,
rigida) stands occur over the shallow,
sandy soils underlain by sandstone.

Ridge and Valley

Between the uplands of the
Cumberlands and the Blue Ridge
Mountains lies the Ridge and Valley. This

ecoregion extends from the Coastal Cumberland Gap / Don Sniegowski via Flickr Creative Commons

Plain of Alabama to southwest Virginia.

The Ridge and Valley is creased by several parallel ridges running northeast-southwest. These
ridges divide the region into four recognized subregions: the rolling limestone hills, the sandstone
hills, the Holston Valley, and the Bristol Valley.

The Ridge and Valley was formed concurrently with the Cumberland Plateau and Mountains as a
shallow inland sea that gradually filled with deltaic sediments of marine life. However, the Ridge
and Valley contains less impervious sandstone. As a result, the limestone valleys eroded more
rapidly into the current system of narrow ridges and broad river valleys. The ridges are higher at
the north end at Clinch Mountain, 2,624 ft (800 m), and Bays Mountain, 3,100 ft (945 m). The valley
floors slope gently to the southwest from an average elevation of about 980 ft (300 m) in the north
to about 750 ft (230 m) in the south.

Forests are dominated by oak-hickory-pine forest types with some mesic northern hardwoods.
Mixed-mesophytic communities similar to the nearby Cumberland Mountains also occur on the
northern slopes and in the ravines of the Ridge and Valley. Scattered patches of prairie remnants,
barrens, and glades also dot the region. These areas have similar floristic components as other
natural grasslands in the state (Martin 1989; DeSelm 1984).
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Blue Ridge

| The easternmost portion of Tennessee is
characterized by the southern reaches of
the Appalachian Mountain chain that runs
in a northeast-southwest direction. This
area is often referred to as the “Blue
Ridge” region.

The Blue Ridge Mountains between
¥ Tennessee and North Carolina form the

highest peaks in the eastern United
o S TRE 08, LOLERe == States at over 6,600 ft elevation (2,025 m).
ne Savanna & Glade / HalR. DeSelm  The Blue Ridge is characterized by a

Southern Ridge and Valley Limesto

steep topography that is heavily forested.
Valleys tend to be narrow and found only along large creeks and rivers. This geologically complex
area is comprised of several mountain ranges: the Iron, Holston, Stone, Unaka, Bald, Great Smoky,
and Unicoi Mountains. Along the western edge of the Blue Ridge region are a series of outlying
mountains, generally lower in elevation than those along the North Carolina border: English,
Chilhowee, Starr, and Bean Mountains. Also, the Blue Ridge in Tennessee contains several isolated
limestone valleys at low elevations. The most notable of these are Shady Valley, Bumpass Cove,
Wear Cove, Cades Cove, and Tuckaleechee Cove. Overall, the Blue Ridge is comprised of two
distinct subregions: the Unaka Mountains and the Unicoi Mountains. Some physiographers carve
out the Great Smoky Mountains as a third central region.

These Blue Ridge Mountains were created during the Appalachian orogeny (folding of the earth’s
crust due to lateral compression). The Blue Ridge is part of the oldest land mass in Eastern North
America, which has not been affected by marine submersion or continental glaciation (Miller 1974),
contributing to the region’s high levels of biodiversity and endemism. These mountains are
composed of ocean sediment laid down
millions of years ago that thrust upward
as the huge tectonic plates supporting
Africa collided with the North American
plate. Land was forced up and over,
folding and buckling to form the Smoky
Mountains, Chilhowee Mountains, Unicoi
Mountains, and the Nantahala ranges.
These mountains have undergone
continuous erosion over the last 180
million years. Rainfall in the region is : .
40-100in (102-254 cm) per year. A R N W ) S R

Blue Ridge Mountains grass bald, Cherokee NF / Alan Cressler
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A multitude of forest types occur in the Blue Ridge. Lowlands support cove hardwood forests
composed of tulip poplar, sugar maple, yellow buckeye, and silverbells (Halesia spp.). Oak-
chestnut forests once dominated this forest community until the chestnut blight virtually eliminated
the American chestnut. Hemlock forests are found at slightly higher elevations and are now
threatened by Hemlock Wooly Adelgid (see Chapter 4). Hydrangea (Hydrangea spp.), blackberry
(Rubus spp.), and doghobble (Leucothoe spp.) can be found in the understory in association with
Eastern hemlock. Northern hardwood forests with yellow birch (Betula alleghaniensis), American
beech, and serviceberry (Amelanchier spp.) are usually found
above 3,000 ft. South-facing slopes support oak-pine forests. Drier
acidic soils support Virginia pine, pitch pine, doghobble, mountain
d laurel, and trailing arbutus (Epigaea repens) At elevations above

to the cooler, moister weather. Along this alpme zone, Fraser fir

+ (Abies fraseri), a Southern Appalachian endemic, and red spruce
(Picea rubens) tower over a mossy forest floor where bluets
(Houstonia spp.), trilliums (Trillium spp.), white clintonia (Clintonia
umbellulata), and a host of other herbaceous flowers grow. As well,

these ridges. In some places, heath balds occur, with azaleas and

rhododendron (Rhododendron spp.). Others are grassy balds with
Serviceberries (Amelanchier sp) / approximately 35 different species of grass growing on them.

esitver iNaturalist . .
These high elevations have a short summer season.

1.3.2. Tennessee's Five Aquatic Regions

Five aquatic regions drain the state of Tennessee. From west to east, these regions include the
following river systems: the Mississippi River, the Tennessee River, the Cumberland River, the
Barren River, and the Conasauga River. These river drainages constitute a wide variety of aquatic
habitats and collectively compose some of the most biologically important freshwater ecosystems
in the country (Smith et al. 2002; Stein et al. 2000; Master et al. 1998). The boundaries of these
regions are based on the Natural Resource Conservation Service's (NRCS) watershed mapping
system of 12-digit hydrologic units. Likewise, subregions were taken from Ecological Drainage
Units developed by The Nature Conservancy's Freshwater Initiative (Smith et al. 2002). Descriptions
of each aquatic region are presented in the following sections.

Mississippi River
The Mississippi River drainage lies in the western quarter of Tennessee in the Mississippi Alluvial
Plain, Mississippi Valley Loess Plains, and the Southeastern Plains terrestrial ecoregions. The major
rivers draining this area include the Forked Deer, Hatchie, Loosahatchie, Obion, and Wolf systems,

all of which drain into the Mississippi River. In its natural state, the Mississippi River was dynamic,
with meandering and continuously shifting channels, creating many oxbow lakes and swamps. Its

Tennessee State Wildlife Action Plan 2025 Chapter 1 1-18


http://Blue%20Ridge%20Mountains%20grass%20bald,%20Cherokee%20NF%20/%20Alan%20Dressler

waters are constantly turbid, colored by the heavy silt load it carries from eroded midwestern
farmlands.

Levees, wing dams, and dredging altered the natural character of the river. It can no longer
seasonally flood its natural floodplain regularly, therefore limiting access to and rejuvenation of
marginal swampland. This has had tremendous impacts on the ecology of some fish species, as
well as destroying many of the natural gravel bars in the river's main channel. Still, the river is home
to several large river fishes found nowhere else in Tennessee (Etnier and Starnes 1993). Both the
alluvial plain and Gulf Coastal Plain contain Tennessee'’s richest agricultural lands. Consequently,
aquatic habitats within these areas have
suffered greatly because of forest clearing,
channelization, and excessive pesticide
runoff. The resulting habitats consist of
straight ditches with silt bottoms and very
little, if any, natural cover for aquatic life.
However, the remaining bottomland and
floodplain along the Hatchie River harbor
some of the best hardwoods and wildlife
habitat found anywhere in the state of
Tennessee.

The Tennessee River = — =
Mississippi River Tiptonville 2011 flood / Greg Wathen
The Tennessee River drains a major

portion of the state. Beech River, Big Sandy River, and several smaller streams—all of which are
tributaries of the Tennessee River—drain a sizable part of the Northern Hilly Gulf Coastal Plain. In
Middle Tennessee, the Tennessee River receives the drainage from the Western and Eastern
Highland Rim regions, including the Duck, Buffalo, and Elk River systems.

The Tennessee River is formed in East Tennessee from the confluence of the French Broad and
Holston Rivers. The French Broad and its tributaries all drain from the Southern Blue Ridge
ecoregion in North Carolina. These waters are characterized by small headwater streams with a
high gradient, numerous riffles and falls over bedrock, and boulder substrates interspersed with
pool areas composed of gravel, sand, and bedrock. Many of the smaller streams are near pristine,
though acid rain has undoubtedly had some effect, and natural acidification from Anakeesta shales
is seen in some parts of the Blue Ridge. While it may lack the diversity of the Ridge and Valley, a
distinct fish fauna exists in the associated bodies of water.

After receiving the French Broad and the Holston Rivers, the Tennessee River then flows in a
southwesterly direction, along the way receiving the Little Tennessee River, also known as the “Little
T.” With origins in the Blue Ridge of northeastern Georgia, the Little Tennessee flows through the
Chattahoochee, Nantahala, and Cherokee National Forests, while also forming the southwestern
boundary of the Great Smoky Mountains National Park. The Tennessee continues southwestward
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into Alabama, turns back to the northwest,

| returning into Tennessee, and flows north
into Kentucky, where it empties into the
Ohio River. The Pleistocene era (the last
 two million years) brought lower sea levels
* because of water retention from the Earth’s
glaciers. This in turn cut deep gorges
forming the Tennessee River system's

| unusual configuration.

P i A ' All the major tributaries in the Ridge and
Tennessee River at Chattanooga / Greg Wathen Valley, except the upper portions of the

Emory and Little Rivers (the lower sections
of the Emory and Little Rivers are impounded), contain large dams constructed by TVA from the
1930s to the 1970s (Etnier et al. 1979). Only these upper sections of rivers, along with the Powell
and the upper Clinch, have escaped the direct effects of impoundments (Etnier and Starnes 1993).
The Ridge and Valley offers great habitat diversity and has a very diverse fish and mussel
assemblage. The upper Clinch remains the least altered within this ecoregion and is among the
most biodiverse aquatic systems in North America (Stein et al. 2000; Master et al. 1998).

Further downstream along the main channel of the Tennessee River, the natural characteristics
have been completely altered by impoundments. These impoundments generally maintain
downstream flow, especially in the Kentucky Lake impoundment. The natural spring flooding that
once occurred has now been greatly ; :
reduced because of the dams. Several
species across taxa groups are known to
be extirpated from the river because of
these man-made impoundments (Etnier
etal. 1979).

Cumberland River

During the 1950s through the 1970s, the
main channel of the Cumberland was
impounded over much of its entire
length, from Barkley Dam in Kentucky to

Cumberland Falls in its headwaters. Thus, Clinch River / Cyndy Cox via Flickr Creative Commons
its riverine qualities have largely been
destroyed and its pre-impoundment fauna is incompletely known. The Red River tributary has

suffered immensely in some areas from siltation due to agricultural practices.

The northern half of the Central Basin is drained by tributaries to the Cumberland River, such as the
lower Harpeth, Stones, and lower Caney Fork systems. The southern half of the Central Basin drains

Tennessee State Wildlife Action Plan 2025 Chapter 1 1-20


https://www.flickr.com/photos/cyndycox/8132406898/in/photolist-doCHf3-2kV81yo-2kVbXHo-2kV96xw-2kVdE3A-2kV81yd-2kV96yi-2kV96wz-2kV4xo3-2kV4xh1-2q9Yf1B-DfpkQ-DN1pt-DN1fm-2o3mk8N-vLXLuv-HZqgHx-4xGjpA-2nmiEpM-doCz36-doCH8E-doCzaD-ejT5i7-6bCMwZ-bSZJCH-ejT5KA-5PFzDp-afU1k2-8ru2vq-PpUbsC-NpfwvP-NpfnBg-P586u3-No2V8f-No33Fb-No3cf5-PpU2Ks-P57Wmd-Psu86g-P585yq-PpUafY-Npfk5H-PpUauW-PCBDCP-Npfn9T-PCBDRV-P586j3-P57LnW-No3mVY-PstUxF

to the lower Tennessee River by the Duck and Elk Rivers. The Eastern Highland Rim streams that
drain to the Cumberland include the Caney Fork, Roaring, Wolf (not to be confused with the Wolf
River in the Mississippi Valley Loess Plains, which flows into the Mississippi River), and Obed Rivers.
The impoundment on the upper Caney Fork (Center Hill Reservoir) dramatically altered the natural
characteristics of the river and turned most of the lower reach into a cold river that can no longer
support a rich aquatic fauna.

Much of the Cumberland Plateau in Tennessee, which tilts slightly to the west, is drained in that
direction by tributaries to the Cumberland River, including the Big South Fork, Wolf, and Obed
systems and Caney Fork River (Etnier and Starnes 1993).

Cumberland aquatic regions contain the highest number of fish, mussel, and crayfish species, and
the highest number of endemic freshwater fauna in North America, with 231 species of fish (67
endemic), 125 species of mussels (20 endemic), and 65 species of crayfish (40 endemic) (Smith et
al. 2002). The Duck River alone contains
more fish species than are found in all of
Europe (Stein et al. 2000).

Barren River

North of the Central Basin, in Clay,
Macon, and Sumner counties, draining
the northward sloping portion of the
Eastern Highland Rim, is the Barren River
system. This region of Tennessee
contains numerous creeks (Drakes Creek,
Line Creek, Long Creek, Long Fork Creek,
Puncheon Creek, Salt Lick Creek, Sulphur E
Fork Creek, Trammel Creek, and White Duck River/ Brandon Simcox, TWRA

Oak Creek) that form the headwaters of

the Barren River, which is in Kentucky. The Barren River is a tributary of the Green River, which flows

into the Ohio River system. While containing typical Highland Rim habitats (chert, gravel, etc.) this
drainage association is quite atypical and remote from the Tennessee and Cumberland River
systems, resulting in a considerable degree of faunal distinctness and adding several species to
Tennessee's fish fauna (Etnier and Starnes 1993).

Conasauga River

A very small portion of southeast Tennessee (Bradley and Polk counties) is drained by streams that
empty the Conasauga River. The Conasauga loops into the state from Georgia and is a tributary of
the Mobile River. This region overlaps with the Blue Ridge and Ridge and Valley ecoregions. The
headwaters of the Conasauga in the mountainous Blue Ridge region remain in forested cover and
have good water quality. However, portions of this watershed run through the agricultural Ridge
and Valley region. Recent declines in the molluscan fauna have led to research indicating chronic
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and acute toxicity of river sediments from a number of specific herbicides (Sharpe et al. 2003).
Shifts to livestock and row crop land use have also resulted in greater water nutrient levels. Despite
these problems, the river supports a diverse fish fauna composed of many Mobile Basin endemics,
and it is in fact the last stronghold of several of these fishes (Etnier and Starnes 1993).

1.3.3. Tennessee's Six Subterranean Regions

Tennessee's subterranean regions extend from the Tennessee River in the western part of the state
to the Blue Ridge Mountains in the east. Overall, the state is thought to have more caves than any
other state in the country (nearly 12,000). The regions, as defined by this plan, mainly follow the
terrestrial physiographic provinces. Upon initial inspection, caves appear to be scattered
throughout the state. However, a closer look reveals patterns of distribution and clustering of
known caves within a smaller distinct karst landscape. Therefore, it is necessary to point out more
specific subregions to better capture the diversity and differences of the state’s subterranean
systems and fauna.

Subterranean regions are outlined more from the point of view of related caves and their geologic
associations rather than strictly upon fauna. This is because a majority of rare troglobitic species are
endemic to a very small area, e.g., a single cave or caves in a particular county. Other faunal
groups, particularly aquatic species, can be found across sub-regions and regions, presumably
moving through subterranean watersheds that are not well understood at this time. Unfortunately,
there is a tremendous lack of information regarding the movement of water into and through
Tennessee's underground systems. Yet, this factor should be seriously considered as problems are
analyzed and strategies developed for potential protection of sites.

Western Uplands

The Western Uplands subterranean region occurs west of the Tennessee River. This region contains
both shallow sandstone caves and limestone caves, mainly along the western portion of the
Tennessee River. Most of the rest of the region lacks karst terrain sufficient for the formation of
caves.

Central Uplands

This region consists of the area west and north of the Nashville Basin and is considered by many to
comprise the Western Highland Rim terrestrial physiographic subregion. However, there are four
sub-regions outlined in the Central Uplands: the Loam Hills, the Western Highland Rim, the
Pennyroyal Plain, and the Northern Highland Rim. While caves are scattered throughout the
landscape in this region, they are more densely clustered in the Pennyroyal Plain.

Nashville Basin

Located in the mid-section of the state, this region is divided into two distinct subregions: the
Outer Basin and the Inner Basin. It is in this region where the state’'s complex geology truly affects
cave development and caves are found clustered along physiographic breaks. This is particularly
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notable along the eastern border of the Outer Basin where the Eastern Highland Rim rises. Caves
are also clustered along the northeast border of the two sub-regions. In the Inner Basin, caves tend
to be more interconnected with “sinkholes” and other intricate karst features.

Cumberland-Rim
Most of Tennessee's caves are found in this region. Caves in this area tend to be developed along
the western escarpment of the Cumberland Plateau, thereby blurring the terrestrial boundary
between the Eastern Highland Rim and the Cumberland Plateau. For this reason, these two regions
have been combined. Five sub-regions have been defined in the Cumberland-Rim: the Eastern
Highland Rim, the Cumberland Escarpment, the Cumberland Plateau, the Cumberland Mountains,
and the South Cumberland-Sequatchie Valley.

Caves are extremely dense in the Cumberland Escarpment sub-region and represent the highest
species diversity in the state. Cave entrances are nearly absent from the Cumberland Plateau and
the Cumberland Mountains due to a sandstone cap that precludes the necessary solution for

development. As the sandstone-capped plateau gives way to the Sequatchie Valley and the many
wide coves of the South Cumberlands, caves become numerous again. The karst development in

this area extends south into Alabama and shares similar fauna.
Ridge and Valley

The Ridge and Valley region is the geologic transition between the Cumberland Plateau and the
Blue Ridge Mountains. It is separated into two sub-regions: the Rolling Limestone Hills and the
Eastern Ridge and Valley. Caves are developed along valley breaks and generally concentrated in
the northern portion of the region.
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Blue Ridge

The Blue Ridge Mountains of East Tennessee are not as conducive to cave development due to a
change in geology from limestone to harder, less soluble rock at higher altitudes. Most of the
caves are located in cove bottoms, which are limestone and dolomite. The Blue Ridge is divided
into three subregions: the Unaka Mountains, the Great Smoky Mountains, and the Unicoi
Mountains.

Unaka Mountains, Cherokee NF / USFS
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1.4. Tennessee’s Wildlife

Tennessee is well known for biodiversity. In fact, Tennessee is thought to have the most diverse
vertebrate fauna of any inland state. As mentioned previously, Tennessee encompasses portions of
eight terrestrial ecoregions and has five independent river drainages. The high degree of
biodiversity found in Tennessee is strongly influenced by this equally diverse habitat. From the
Mississippi Alluvial Plain in the west to the Blue Ridge in the east, the terrestrial and aquatic habitat
changes dramatically. While there are animals that have statewide distribution, each ecoregion has

unique fauna.

In State of the States (Stein 2002), the
states were ranked for the following
taxonomic groups: vascular plants, all
native vertebrate species, and native
species in the following invertebrate
groups: freshwater mussels; freshwater
snails; crayfishes; large branchiopods;
butterflies and skippers; underwing
moths; tiger beetles; and dragonflies and
damselflies. Tennessee was ranked 13th
for overall diversity with more than 3,770

species. The richness of the Tennessee

fish and hibian f ked Six-spotted Tiger Beetle (Cicindela sexguttata) / johngcalamander via
IShrand amphibilan tauna was ranke iNaturalist, CC by NC license

second nationally for fish and fourth for
amphibians. Tennessee was ranked 10th for species at risk, with 10.3 percent of all species at risk.
For endemism, Tennessee was ranked 15th with 49 endemic species.

If this diversity is considered on an area-adjusted basis, then Tennessee is likely one of the most
biodiverse states in the country. Furthermore, inclusions of subterranean invertebrate fauna, which
were not factored into the NatureServe study, would certainly increase Tennessee’s ranking. New
discoveries of subterranean fauna are being made each year.

In a list compiled by Bob Hatcher of TWRA (2000), it was estimated that there had been 32
probable wildlife extirpations or extinctions in Tennessee, and according to Stein (2002),
Tennessee ranks seventh in species extinctions nationally. At present, TWRA lists 66 species
deemed In Need of Management (INOM), 47 as threatened, and 31 as endangered (TWRA 2024).
Approximately 60 percent of the species listed as threatened, endangered, or INOM in Tennessee
are aquatic.

It is important to note that to assess emerging threats to wildlife populations, as well as those well
underway, baseline data is necessary for comparison. If little is known about a particular taxon, the
degree and rate of decline cannot be determined. Larger, and sometimes, more charismatic
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Figure 1.3 The proportions of different animal taxa studied in biodiversity research over the last 20 years.
The proportion of different taxonomic groups in the sample of papers with ‘biodiversity’ in the title is
shown for 4 five-year periods since 1996. For comparison, the right-hand column illustrates the ‘true’
proportions of described species that each group makes up (data from IUCN). Vertebrate and
invertebrate taxa are separated by a grey line (figure and caption from Titely et al. 2017).

species (e.g., bears, eagles, and sturgeon) tend to receive greater attention from the research
community than other animals with any or a combination of the following characteristics: less visual
appeal; less visible (i.e., smaller in size); naturally cryptic, nocturnal, and/or living in relatively
difficult-to-access habitats (e.g., underground dens) (Titley et al. 2017).

It is vital to the future of wildlife conservation that we continually acknowledge and document such
data gaps so that future research can seek to address these unanswered—and sometimes unknown
—questions in a more proportional manner.

1.4.1. Fishes

Tennessee has some of the richest freshwater fauna in the United States. The combination of many
independent drainages, physiographic regions, and habitat types coupled with the relative
geological stability of the region since Permian times (200 million years ago) has provided a great
diversity of habitats and ample time for species to radiate into these habitats. According to the
Natural Heritage Program, the result is approximately 350 species of native fishes within the state's
boundaries, which is well in excess of that possessed by any other state.

Etnier and Starnes (1993) estimated that there were between 302 and 319 native and introduced
species of fish in Tennessee. Warren and Burr (1994) listed 257 native species, 40 of which were
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considered imperiled. According to

¥ NatureServe, Tennessee was ranked
. second nationally for the number of fish
¥ /' species (Stein 2002).

L 1 Despite uncertainty as to the actual

[ ‘;‘5 ' number of fish in the state, it is clear that
many are in jeopardy. Tennessee has the
" largest number of at-risk freshwater fish
. 4

~ species in the United States (Master et al.
”Q» A _; = 1998). There are 8 fish species state

~ listed as endangered, 17 as threatened,
. and 24 species considered INOM. There
Alligator Gar (Atractosteus spatula) / Rob Colvin, TWRA are 103 fish SGCN in the 2025 Tennessee
SWAP.

1.4.2. Mollusks

Tennessee has the most diverse Mollusk fauna of any inland state (Neves et al. 1997). Bogan and
Parmalee (1983) reported the molluscan fauna contained 460 species and forms in Tennessee.
According to Bickel (1968) this included 120 species and forms of unionids, 99 aquatic gastropods,
and 223 terrestrial gastropods. At least 18 mussel species have become extinct. This is by far the
largest number of extinctions for any of the faunal groups considered in this plan. Dams, pollution,
and exotic species have taken a great toll on Tennessee’s mollusk fauna. Today, 140 species of
freshwater mussels are recognized for the state.

There are 41 species of freshwater mussels listed by the US Fish and Wildlife Service (USFWS) as
federally endangered and five listed as threatened. There are two species of aquatic snails that are
listed as federally endangered in Tennessee (USFWS [date unknown] ESA listed species in
Tennessee). There are 90 mussel SGCN
and 136 gastropod SGCN in the 2025
SWAP.

Tennessee land snail/slug diversity as
represented by NatureServe Explorer
includes at least 261 accepted species
recorded, including many endemics.
TWRA manages a population of an
undescribed Anguispira cf. picta at Bear
Hollow Mountain Wildlife Management
Area, Franklin County (NatureServe
Explorer 2025).

Hatchie River mussels / Naomi Van Tol
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It seems that land snails have only recently appeared on the conservation radar. This is surprising,
given the number of land snails that occur in Tennessee. The actual status of this whole group is
difficult to determine. Most of the research on this group has dealt with taxonomy. Only one
species of land snail, the Painted Snake Coiled Forest Snail (Anguispira picta), is federally listed as
threatened. Two species of aquatic snail, Anthony's Riversnail (Athearnia anthonyi) and Royal
Springsnail (Marstonia ogmorhaphe), are federally listed as endangered (USFWS [date unknown]
ESA listed species in Tennessee).

1.4.3. Crustaceans

Tennessee has some of the most diverse crayfish fauna in the United States, with more than 95
species and subspecies of crayfish found in the state (TWRA 2021). It is likely that this number will
increase as new species are being described annually.

In recent years, loss of aquatic habitat, pollution, and introductions of exotic species has created
management concern among biologists.
In 1995, the Division of Natural Heritage
listed 12 species with impaired
conservation status. In 1996, the
American Fisheries Society’s Endangered
Species Committee assigned a
conservation status to all crayfishes of
the United States and Canada.
Tennessee had 10 species that were
considered endangered, two threatened,
and two of special concern. Currently, 11

species of crayfish are designated as
Upland Burrowing Crayfish / Carl Williams endangered, 15 species listed as

threatened, and four species deemed
INOM. These listings represent species known to have very small distributions and live in areas of
moderate to heavy human impact. However, little or no monitoring of these populations has been
implemented. There is a paucity of data concerning crayfish in Tennessee, but when one considers
the status of fishes and mollusks in the state, it is likely that many crayfish species are imperiled.
There are 47 crayfish and an additional 52 copepod, isopod, amphipod, and ostracod SGCN in the
Tennessee SWAP.

1.4.4. Mammals

Kennedy et al. (2012) identifies 77 native mammal species representing 8 orders in Tennessee, 16
of which are volant (flying) mammals, i.e., bats. Eight species have been introduced, including
species such as Brown Rat (Rattus norvegicus), Roof Rat (Rattus rattus), and Wild Hog (Sus scrofa). In
the southeastern US, Tennessee ranks sixth for mammal diversity, behind North Carolina, South
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Carolina, Georgia, Florida, and Virginia
(respectively, first through fifth in the region;
Stein 2002). Five mammal species have been
extirpated, including the Gray Wolf (Canis
lupus), Red Wolf (Canis rufus), North American
Porcupine (Erethizon dorsatum), Snowshoe
Hare (Lepus americanus), and Cougar (Puma
concolor) (Kennedy et al. 2012). Five mammal
species are federally listed as endangered:
Carolina Northern Flying Squirrel (Glaucomys

sabrinus coloratus), Gray Bat (Myotis )
) ) ) . Eastern Woodrat / Daniel Istvanko, TWRA

grisescens), Indiana Bat (Myotis sodalis),

Northern Long-eared Bat (Myotis septentrionalis), and Virginia Big-eared Bat (Corynorhinus
townsendii virginianus). There is one mammal species listed as state endangered, three as
threatened, and 13 species considered INOM. There are 36 mammal SGCN in the Tennessee

SWAP.

However, progress is being made on conservation of listed species as well. As of April 2025, in the
5-year review of Gray Bat, USFWS recommended that this species be delisted as it no longer meets
the definition of an endangered or threatened species. Tennessee hosts more Gray Bat habitat
than any other place in the world. Many people hope that the state’s Gray Bat populations are
thriving and delisted by 2035, the time of the next SWAP revision.

1.4.5. Amphibians and Reptiles

In terms of amphibian fauna, Tennessee is the fourth most diverse state in the country. Tennessee
ranks 8th nationally for at-risk amphibian species. In the introduction to this chapter, the unique
fauna of each ecoregion was mentioned. Amphibians, particularly salamanders, exemplify this
uniqueness. There are four salamander
species designated as state endangered:
Streamside Salamander (Ambystoma
barbouri), Eastern Hellbender
(Cryptobranchus alleganiensis

alleganiensis), Berry Cave Salamander

spotted Salamander (Ambystoma
maculatum). Two species of salamander
and one frog species are deemed INOM
by TWRA. There are 36 amphibian SGCN
in the Tennessee SWAP. Salamanders are

Tennesse Cave Salamander (Gyrinophilus palleucus) Tennessee’s state ~ especially sensitive to environmental
amphibian / Daniel Istvanko, TWRA
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changes, such as drought or toxicity, and therefore also serve as an indicator species of ecosystem
health.

The public is generally unaware that reptile and amphibian populations are at least equally at risk
(Gibbons et al. 2000). The global decline of amphibian populations has received considerable
scientific (Azous and Richter 1995; Wake 1991; Booth 1991; Blaustein and Wake 1990) and public
attention. However, as is the case for smaller, elusive mammals, there is a paucity in the information
describing the distribution and status of reptile species in Tennessee. The Kirtland’s Snake
(Clonophis kirtlandii) and Coachwhip (Masticophis flagellum) are designated as state endangered
in Tennessee. The Alligator Snapping Turtle (Macrochelys temminckii) is state threatened.
Additionally, four species of snake, one species of lizard, and one species of skink are also
designated as threatened. Three species of snake and one species of turtle are deemed INOM by
TWRA. There are 16 reptile SGCN in the Tennessee SWAP.

1.4.6. Birds

For some Tennesseans, birding is a passion. There are approximately 175 species of birds that
regularly breed in Tennessee. The majority of the study of birds in Tennessee has been conducted
by amateur birders and the ornithological community. Since 1915, the Tennessee Ornithological
Society (TOS)—a non-governmental, charitable organization composed of volunteer bird
enthusiasts—has played a major role in
monitoring bird populations across the state.
This effort coupled with research conducted
by state agencies and universities has
provided a wealth of information on the
distribution and status of Tennessee birds.

Tennessee ranks 41st nationally for bird
diversity, but the state ranks relatively high
for at-risk species with an estimated 2.2% of
bird species considered at risk (Stein 2002).
There is one bird species state listed as

Barn Owls / Dustin Thames, TWRA

endangered, four listed as threatened and 11
species considered INOM by TWRA. Two have been extirpated: the Greater Prairie Chicken
(Tympanuchus cupido) and Red-cockaded Woodpecker (Dryobates borealis) (soon to be
reintroduced, see Ch. 6 Conservation Actions and Strategies). The Carolina Parakeet (Conuropsis
carolinensis), lvory-billed Woodpecker (Campephilus principalis), and Passenger Pigeon
(Ectopistes migratorius) are extinct. There are 89 bird SGCN in the 2025 Tennessee SWAP.
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1.5. Land Ownership and Management in Tennessee
1.5.1. Public Lands in Tennessee

Across Tennessee, there are currently 127 state wildlife management areas and refuges, 84 state
natural areas, 62 state parks, 16 state forests, 7 national wildlife refuges, 2 national fish hatcheries, 6
state warmwater fish hatcheries, 4 state coldwater
hatcheries, 1 state freshwater mussel propagation
facility, 3 national historic trails, 2 national river and
recreation areas, 4 national battlefields/military
parks, 3 national parks, 2 national parkways, 3 major &
military installations, 1 major national laboratory,
and 2 national forests/recreation areas. There are
also numerous county and municipal parks, a
portion of which are designated as state natural
areas. In total, there are approximately 2,146,000
acres of public lands in the state. Roughly 63% of

public lands are under federal ownership, with the

Eagle Lake WMA / Rob Colvin, TWRA

remainder in state, county, or municipal ownership.

State Wildlife Management Areas and Refuges

TWRA manages 1.6 million acres across 127 state wildlife management areas and refuges. They
vary tremendously, ranging from bottomland hardwoods and wetlands in the west to mountainous
terrain in the eastern part of the state. Tennessee’s Wildlife Management Areas (WMAs) offer small
to large tracts of land with many good opportunities for recreational sportsmen such as hunting/
fishing, bird watching, hiking, and even camping in designated areas.

State Forests

The Tennessee Division of Forestry owns 15 state forests totaling 162,371 acres. They are quite
varied, ranging from mountain coves to cedar glades to bottomlands along the Mississippi.
Tennessee's state forests are undeveloped and offer large tracts of land for hunting, hiking, and
bird watching. The Forest Stewardship Council, an internationally recognized third-party group of
experts, has certified Tennessee State Forests as having a sustainable strategy of management for
many benefits.

State Parks and State Natural Areas

Tennessee currently has a total of 62 state parks in all areas of the state from which to enjoy a wide
variety of recreational activities. The purpose of these parks often differs. Some commemorate
historical places or are located in urban areas, while others are meant to protect pristine wilderness
areas. Several of the state’s parks are managed as recreational resorts with activities such as golf,
tennis, swimming, and horseback riding. However, many are co-designated as state natural areas
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and do not allow development. Other state natural areas are designated solely for the protection
h z 3 of natural resources. In total, there are 84

state natural areas in the state.
State Fish and Mussel Hatcheries

TWRA manages six warm water fish
hatcheries, four cold water fish hatcheries
and one freshwater mussel propagation
facility located across the state. These 11
facilities are located in west, middle, and
east Tennessee; they are used for
propagation and augmentation of fish and

mussel species into appropriate areas of
Radnor Lake State Natural Area / Greg Wathen the state.

National Wildlife Refuges

USFWS manages eight National Wildlife Refuges in the state. Most of these are in West Tennessee
(Chickasaw, Cross Creeks, Hatchie, Lower Hatchie, Tennessee, Reelfoot Lake, and Lake Isom), and
one refuge is in Middle Tennessee (Paint Rock). Habitats are varied, ranging from bottomland
hardwoods and wetlands to more upland xeric type habitats. Bird watching and hiking are allowed
year-round, with hunting and fishing allowed during specified times of the year.

National Fish Hatcheries

USFWS owns and operates two National Fish Hatcheries in the state of Tennessee (Dale Hollow
and Erwin). The two hatcheries are located in middle and east Tennessee and are used for
propagation and relocation of fish and mussel species into appropriate areas of the state.

National Park Service

The National Park Service owns and operates a variety of parks in Tennessee. The only national
park in Tennessee, and the most visited national park in the nation, is the Great Smoky Mountains
National Park. Other parks include two national military parks (Shiloh and Chickamauga &
Chattanooga), two national battlefields (Fort Donelson and Stones River), two national historic
parks (Cumberland Gap and Manhattan Project), one national river and recreation area (Big South
Fork), one national wild and scenic river (Obed), one national historic site (Andrew Johnson), two
national historic trails (Overmountain Victory and Trail of Tears), two national scenic trails (Natchez
Trace and Appalachian Trail), and one parkway (Natchez Trace). Lands managed by the National
Park Service provide recreational opportunities such as camping, hiking, picnicking, paddling,
fishing, and horseback riding. Conservation of these lands also preserves important aspects of

Tennessee’s cultural history.
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Military Bases and Installations

The United States military owns and/or manages four military installations in the state of
Tennessee. Several of these installations provide hiking, sightseeing, and hunting/fishing
opportunities at designated times in designated locations. Until recently, the three largest military
bases in the state were Arnold Engineering and Development Complex, Fort Campbell (also in
Kentucky), and Milan Army Ammunition Plant (MLAAP), which together covered approximately
165,000 acres—all with substantial conservation opportunities. However, MLAAP, with a total of
22,357 acres, was formally deactivated on April 10, 2025. This acreage represents the total area of
the installation, not the amount decommissioned. In 2022, over 16,000 acres of the MLAAP site
were reassigned to the Tennessee National Guard's adjacent facility, Milan Volunteer Training Site,
expanding it to over 18,400 acres. This is another potential partner for SWAP-guided natural
resource management.

National Laboratory

On behalf of the US Department of Energy, UT-Battelle, LLC manages the Oak Ridge National
Laboratory (ORNL), which occupies approximately 10,000 acres within the larger 35,000-acre Oak
Ridge Reservation in the Ridge and Valley of
East Tennessee. This science and technology
laboratory offers tours of the lab and facility,
with sightseeing opportunities offered by staff
biologists. Hunting/fishing opportunities are
restricted but allowed at designated times and
locations.

National Forest Service

The United States Forest Service manages two

large tracts of land in Tennessee: Cherokee
National Forest and Land Between the Lakes Cherokee National Forest / Gorilla Girl via Flickr Creative
National Recreation Area. These National Forests Commons

and Recreation Areas provide hiking, camping,

sightseeing, boating, biking, and hunting/fishing opportunities.
1.5.2. Tribally Owned Lands

Currently, there are no reservations or other major landholdings owned by Native American tribes
in the state of Tennessee.

1.5.3 Private Lands

Approximately 90 percent of Tennessee land is privately owned. This includes urban/developed
areas as well as privately owned forests, agriculture, and grasslands. The 2025 SWAP includes a
new chapter on Private Lands (chapter 8), which discusses conservation issues and opportunities
on private lands across the state.
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1.6. Explanation of Ecological Classification Hierarchy used in SWAP

The State Wildlife Action Plan uses the classification of Tennessee’s terrestrial, aquatic, and
subterranean regions as the background for understanding the distribution of SGCN and their
habitats. (See Map 1.1.)

At the broadest level, each of the state’s ecoregions defines a regional landscape that supports
recognizably distinctive groupings of plants, animals, and natural communities due to regional
patterns of climate, landform, soil, and hydrology. Reflecting natural geographic units, ecoregions
are more effective for conservation planning than political and jurisdictional boundaries like states
and counties. Ecoregions allow visualization of large ecologically related areas and the distribution
of species, habitats, and ecosystems across large regions. They provide a structure for
understanding relative representation of different habitat types and ecological systems
(Landscope America Ecoregions [date unknown]).

Conservation planning for the state’s eight ecoregions (as well as aquatic regions and
subterranean regions) ensures broad planning for the resources unique to each area.

1.6.1. Habitat Groups and Associated Natural Ecological Systems

For detailed conservation planning and
management that will benefit individual
species or communities, finer levels of
classification beyond ecoregions are
required. Ecoregions contain multiple
ecosystems, and the same ecosystem can
be found across many different ecoregions.

Ecosystems are distinct assemblages of
plant and animal species interacting with
their environment. NatureServe has

developed ways to define and name them,

such as ”Longleaf Pine Woodland” and Limestone Seepage Glade, a type of Cen'tral Appalachian Alkaline
“Central Appalachian Alkaline Glade and Glade and Woodland / Mason Brock

Woodland.” Ecosystems provide a practical

way to understand and conserve biodiversity and complement efforts to conserve individual
species (NatureServe 2021). For the 2025 Tennessee State Wildlife Action Plan, ecosystems have
been defined using the Descriptions of Ecological Systems for Modeling of LANDFIRE Biophysical

Settings (Comer 2003).

Since 2005, the Tennessee SWAP has used a hierarchy of standardized habitat classifications that
range from broad habitat categories to ecological systems as defined by NatureServe. For the
purposes of illustration, these habitat classifications are shown below for prairie-barrens grasslands
in Tennessee. Native grassland ecosystems are among the most imperiled in the state, providing
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primary habitat for more than 70 SGCN. The example below lists habitat hierarchies from least to
most specific.

e Broad habitat category: Terrestrial

e Broad habitat class: Natural

* Habitat Alliance: Upland grassland and herbaceous
e Habitat Group: Prairie-Barrens

e Ecological Systems: East Gulf Coastal Plain Jackson Plain Prairie and Barrens, East Gulf
Coastal Plain Black Belt Calcareous Prairie and Woodland, Pennyroyal Karst Plain Prairie and
Barrens, Western Highland Rim Prairie and Barrens, Eastern Highland Rim Prairie and
Barrens, Cumberland Wet-Mesic Meadow and Savanna, Southern Ridge and Valley Patch
Prairie

Many ecological systems can be found in multiple ecoregions; however, the suitability of an
ecological system for a given SGCN may not be uniform in all ecoregions across the state.

" n

Appendix E lists all SGCN and assigns rankings of “preferred,” “suitable,” and “marginal” to each

ecological system with the potential to support a given species in Tennessee.
1.7. Tennessee Population and Land Cover Status

1.7.1. Population Change in Tennessee

Table 1.1 shows, under Recent Population Totals, how Tennessee’s population has changed from
2005 to 2015 through 2020 (the latest date for which data were available) in comparison with the
US population. It also shows Future Population Projections, which indicate substantial increases for
both for Tennessee and the US that will inevitably translate into urban and rural development.

Table 1.1 Population growth in Tennessee and the US, actual and projected 2005 to 2100

Recent Population Totals 1 Future Population Projections 2.3
2005 2015 2020 2025 2035 2050 2075 2100
United 281,421,906 326,241,243 | 331,515,736 | 347,275,808 | 363,284,716 | 380,846,910 402,910,163 421,278,890

States

Tennessee | 5,689,283 6,642,471 6,912,347 7,160,092 7,658,277 8,309,477 9,322,974 9,851,080

TUS Census Bureau, Population Division. 2024. Annual Estimates of the Resident Population for the United States,
Regions, States, District of Columbia, and Puerto Rico: April 1, 2020 to July 1, 2024 (NST-EST2024-POP)

2 United Nations, Department of Economic and Social Affairs, Population Division (2024). World Population
Prospects: The 2024 Revision, custom data acquired via website

3 Hauer, M. Population projections for US counties by age, sex, and race controlled to shared socioeconomic
pathway. Sci Data 6, 190005 (2019). https://doi.org/10.1038/sdata.2019.5
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1.7.2. Tennessee Land Cover in 2025

The following graphs and charts show the type, extent, and distribution of land cover by
ecoregion in Tennessee as of 2025.

Fig. 1.5 breaks out the total natural land area (shown in green in Fig.1.4) by more detailed land
cover type, clearly showing the predominance of forest cover in the state of Tennessee. Fig. 1.6
shows pie charts for each of the eight Level Ill Ecoregions in Tennessee, which give a detailed
summary of land cover status (public, private protected, and private unprotected) by ecoregion.
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Figure 1.4 Natural, semi-natural, and developed land within TN Level Ill ecoregions
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Figure 1.5 Tennessee natural land cover type (acres)
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Mississippi Alluvial Plain
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Upper Gulf Coastal Plain
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Cumberland Plateau
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Mississippi Valley Loess Plains
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Interior Plateau
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Blue Ridge

/
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Figure 1.6 Land protection status by ecoregion, in eight pie charts
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Public land is any real estate owned and managed by a government entity for the use of the
public. Public lands are, for purposes of the 2025 SWAP, assumed to be protected. Lands with
protected status are generally not subject to future development or habitat loss. Private lands are
any lands, such as family farms or private woodlands, that are not public lands. Private lands may
either be protected, usually through conservation easements, or they may be unprotected (see
Chapter 8, Private Lands Conservation, for more detail).
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Terrestrial Regions and Subregions Considered in the 2025 Tennessee State Wildlife Action Plan
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Figure 1.7 Tennessee's eight terrestrial, five aquatic, and five subterranean ecoregions
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