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ABSTRACT

KITCHINGS, J. T. and L. K. MANN. 1976. A description of the
terrestrial ecology of the Oak Ridge Environmental Re
search Park. ORNL/TM-5073. Oak Ridge National Labora
tory, Oak Ridge, Tennessee. pp. 58

The Environmental Sciences Division at Oak Ridge National Laboratory
has begun to develop research and administrative foundations necessary to
establish and operate an Environmental Research Park (ERP) on the Energy
Research and Development Administration Reservation at Oak Ridge,
Tennessee. Important in developing a functional research area is a
description and inventory of the species and ecosystems which comprise
the Research Park.

This report describes some of the floral and faunal components of
the Oak Ridge Reservation. Emphasis is placed on the relationship of
faunal communities to the vegetation type in which they occur. Unique
vegetational areas and rare and endangered species are also discussed.

INTRODUCTION

Establishment of ERDA lands as National Environmental Research
Parks (NERP) has progressed as an outgrowth of the National Environmental
Policy Act of 1969 and the Administration's Legacy of Parks programs.
Two such Parks have been designated previously, one at the ERDA facilities
at the Savannah River Plant near Aiken, South Carolina, and one at the
site of the Idaho National Engineering Laboratory, Idaho Falls, Idaho.
The objectives of these programs have been (1) to develop methods for the
continuous and quantitative assessment of man's activities on the environ
ment, (2) to develop models to predict the response of environmental com
ponents to proposed technological activities, (3) to provide land-use
plans which make preservation of representative regional natural areas
compatible with technological activities, and (4) to conduct research,
training, and education.

In July, 1975, the ERDA facility at Oak Ridge received official
sanction to initiate the development of such a program within the boun
daries of the ERDA Oak Ridge Reservation. The preparation of this docu
ment represents a compilation of previous work at Oak Ridge by a large
number of Environmental Sciences Division staff members and will serve
as background information for future, more-detailed studies within the
goals of the Oak Ridge NERP.

The Energy Research and Development Administration Oak Ridge
Reservation consists of approximately 15,000 ha of land in Anderson and
Roane Counties, Tennessee. The land is part of an original 92-square-
mile tract purchased in 1942 to serve as an atomic development and



production center by the Manhattan Project, U.S. Corps of Engineers.
The Reservation 1s located 15 miles west of Knoxville, Tennessee. The
Tennessee Valley Authority's (TVA) Melton Hill and Watts Bar Reservoirs
on the Clinch River form southern, western, and eastern boundaries of
the area while the city of Oak Ridge forms the northern boundary.

Four separate nuclear production and research facilities are operat
ed within the Reservation. Three of these, Oak Ridge National Laboratory
(ORNL), Y-12, and Oak Ridge Gaseous Diffusion Plant (ORGDP), are operated
for the Energy Research and Development Administration by Union Carbide
Corporation. The fourth, the Comparative Animal Research Laboratory
(CARL), is operated by the University of Tennessee. Additional Federal
facilities are located within the city of Oak Ridge. Table 1 summarizes
the land allocation among these facilities.

The area has been under government control for thirty years, and
has not been unduly disturbed except for experimental use, regulated
forest management, highways, and transmission lines.

Geology

The Oak Ridge Reservation is within the Ridge and Valley Province
of the Southern Appalachians and is characterized by parallel southwest-
northeast-oriented ridges of sandstone, shale, and cherty dolomite,
separated by valleys underlain by less weather-resistant limestone and
shale. Topography of the area is due to differential erosion of severely
folded and faulted rocks ranging in age from Early Cambrian to Early
Mississippian. Elevations range from 230 to 410 m above mean sea level
with a maximum relief of 190 m. The area includes gently sloping valleys,
rolling to steep slopes, and ridges. Soils developed from the weathered
geologic substrate are members of the ultlsol group, which includes the
red and yellow podzolic soils.

CIimate

The climate is typical of the humid Southern Appalachian region.
The mean annual rainfall is 136 cm, and the mean annual temperature is
14.3°C. Storms generally follow a northwest-southeast track; and the
seasonal precipitation pattern is characterized by wet winters, dry
summers, wet springs, and dry autumns.

Soils

Soils have developed under forests and contain an A-horizon that is
typically light-colored and covers a tougher, clayey subsoil of red,
yellow, or mottled color. The major soils are generally silty rather
than sandy or clayey. However, considerable clay may be present in the
B-horizon. The Knox soils contain kaolinite as their principal clay,
whereas illite and vermiculite constitute the bulk of Conasauga clay.



Table 1. Allocation of land use among installations
on the ERDA Oak Ridge Reservation3

Administrative Unit Hectares

Environmental Research and Management 16,043

ORNL plant and support facilities 3,537

Y-12 plant and support facilities 1,453

K-25 plant and support facilities 2,258

CARL research land and facilities 1,516

TOTAL 14,807

Data taken from Task Force Report FY-1972, Surveys
of Real Property Holdings, AEC-ORO, June 1972, and
"Oak Ridge Land-Use Plan", August 1975, ORO, USERDA,
0R0-748, 47 pp.



Most of the Chickamauga clay occurs as kaolinite and illite, although
patches with significant amounts of montmorillonite have been noted.
The soils of the Oak Ridge area are relatively infertile and ill-suited
to agriculture. Approximately 15% of the land is favorably productive,
35% is characterized by medium productivity, and the remaining 50% is
not suitable to agriculture. Their extensive clay subsoils channel most
of the hydrological input into surface flow. As such, they are charac
teristic of many forested soils found in the Valley and Ridge Province.

Flora

The dominant oak-hickory association in the Ridge and Valley
Province contains elements of the mixed mesophytic association commonly
found in the adjacent Cumberland Mountains. Plant communities of the
Oak Ridge Reservation are characteristic of those found in the inter-
mountain regions of Appalachia from the Allegheny Mountains in southern
Pennsylvania to the southern extension of the Cumberland Mountains in
northern Alabama(l). On the Reservation, the oak-hickory association is
typified by extensive stands of mixed yellow pine and hardwoods as well
as oak and hickory. Yellow poplar often forms nearly pure stands on
well-drained bottomlands and lower slopes while willow, sycamore and
boxelder border streams and are dominant on poorly drained floodplains.
Species more commonly found in the mixed mexophytic association, such
as beech, sugar maple, magnolias, buckeye, and basswood, often occur in
coves and sheltered slopes. In addition, approximately 2000 ha of the
Reservation were planted in loblolly pine between 1947 and 1956 while
smaller acreages have since been planted in loblolly pine, black walnut,
river birch, sycamore, and poplar.

Forest Communities

Within the 12,000 forested hectares on the Reservation, there are
184 continuous forest inventory (CFI) plots which have been used to de
fine forest types within the Reservation. These plots are 0.08 ha each;
the 184 plots constitute approximately 0.1% of the total area of the
Reservation. While not sufficient to identify small-scale unique features,
these plots are useful to define broad forest type distribution. Forest
types, represented by the CFI plots, were defined by using two classifica
tion (clustering) techniques based on basal area density (m2/ha).(2)
These analyses defined the 16 forest types shown in Fig. 1. Stand types
on the right side of the figure are those usually considered typical of
the oak-hickory association while those on the left represent either
serai stages, plantations, or bottomland stand types not normally included
in the oak-hickory association. An earlier study(2) on Walker Branch
Watershed for which 25% of the total watershed area was surveyed identi
fied four major stand types (pine, yellow poplar, oak-hickory, and chestnut
oak); all of which were also identified in this study.
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Fig. 1. Dendrogram showing results of numerical classification of 184 Continuous Forest Inventory
plots on the basis of basal area of the overstory layers.



Plots representative of the climax vegetation of the oak-hickory
association fall into three general groupings: chestnut oak, oak-
hickory, and white oak (Fig. 1). The oak-hickory group is subdivided
into a mixed oak group and a hickory group while the white oak group is
subdivided into a white oak-white pine group, a shortleaf pine-white oak
group, a white oak-yellow poplar group, and a predominantly white oak
group. Appendix I (Tables 1-16) summarizes the basal area composition
of the various stand types on the Reservation for overstory and under-
story trees. These groupings are the result of the two classification
techniques and the authors consider them fairly accurate descriptions of
most of the stand types on the Reservation which fall into the "typical"
oak-hickory association. The understory within these plots (understory
defined as trees with dbh greater than 9.0 cm and less than 24.4 cm
measured on 0.04 ha plots at the same location) are usually of the same
species composition as the overstory although not necessarily of the
same densities. Exceptions occur in the white oak-white pine and white
oak-yellow poplar plots where white oak is the dominant overstory tree
but does not occur at all as an understory tree. These stand types are
probably better represented as a white pine type and a hickory-yellow
poplar type, respectively.

Herbaceous species which occur in these and other communities on
the Reservation have not been inventoried by forest stand type. However,
a comprehensive listing of plant species categorized by serai stage and
moisture requirements, which potentially occur on the Reservation, has
been compiled.(3) Commonly occurring species include rattlesnake plantain
(Goodyera pubescens), pipsissewa (Chimaphila maculata), greenbriar
(Smilax spp.), and bracken fern (Pteridium aquilinum).

Serai forest stand types which occur on the Reservation are cate
gorized by the groupings shown on the left-hand side of Fig. 1. Shade
intolerant pine, loblolly pine plantations, cedar, and successional
hardwoods form the major groups with the pines further grouped into
relatively pure stands of the two most commonly occurring native species
and the hardwoods dominated by yellow poplar, sweet gum, and sycamore.
Herbaceous species found in serai forest types are similar to those found
in oak-hickory stands except that honeysuckle (Lonicera japonica) often
is the only herbaceous vegetation visible. Although cedar, yellow poplar,
sweet gum, and sycamore are abundant old field species, they also occur
in other locations. Cedar is abundant on shallow limestone soils, both
in open fields and in forested areas, and will be discussed later in this
paper. Yellow poplar is a very common species on moist slopes and
drainages while yellow poplar, sweet gum, and sycamore often dominate
bottomland floodplain communities.

Shortleaf and Virginia pine dominate most old fields not planted in
pines. Understory species associated with these yellow pines are more
varied, as shown in Appendix I, Tables 7 and 11. There are no patterns
in occurrence of successional hardwoods in the understory to forecast
which stand types these plots will evenually occupy.



Although yellow poplar is an important long-lived component in
several climax stand types, it also is a common abandoned field species.
CFI plots contained only old field stands of poplar as evidenced by the
abundance of pines and successional hardwoods in the understory, but
more mature stands of poplar also are known to occur.(2)

Sweet gum and sycamore stands included in the CFI are of a succes
sional nature, yet both are common dominants in floodplain and riparian
communities found along most major streams within the Reservation.
Willow, ash, red maple, black walnut, and boxelder are other typical
dominants in these seasonally flooded communities. Red willow dogwood
(Cornus ammomum) is the main shrub stratum species. Cane (Arundinaria
gigantea) may dominate some sites. Grasses (Elymus sp., Panicum sp.,
etc.), poison ivy, rose (Rosa setigera), and asters make up the bulk of
the ground cover in the better drained areas. The marshy areas have a
characteristically dense vegetation of sedges (Carex sp.), rushes (Juncus
sp.), and bull rushes (Scirpus sp.).

Old Field Communities

Although the majority of the Reservation is forested, there are
many areas in which old field communities persist, including abandoned
homesites, power line and pipeline rights-of-way, new plantations, and
the areas around ERDA facilities. There are approximately 600 ha of
pasture and cropland on the Reservation maintained by the Comparative
Animal Research Laboratory.

The general pattern of succession on abandoned land on the Oak
Ridge Reservation and throughout this region of the Southeast is one in
which the earliest phase lasting one to several years is dominated by
annual forbs and grasses such as ragweed (Ambrosia artemisiifolia) and
crabgrass (Digltaria sp).(4) Biennial and perennial forbs such as
horseweed (Conyza canadensis), primrose (Oenothera sp.), many species of
Aster, and other composites dominate in the next phase which may last
from four to ten years. The perennial grass phase, usually dominated by
broomsedge (Andropogon virginicus), follows and may last as long as 20
years in badly eroded areas. Fertility, degree of erosion, light,
available moisture, and proximity of seed source appear to be the prin
cipal determinants of rates of succession. The perennial grass phase is
the most variable in terms of species dominance. Dominants can range
from broomsedge to pine seedlings or honeysuckle and brambles (Rubus sp.)
mixed with grasses (Andropogon sp., Panicum sp.). Fescue (Festuca
elatior) is dominant at this stage in some areas, such as on power line
corridors where it has been planted for erosion control.

Other introduced grasses dominate a few power line corridors where
they were planted. Fence lines and road sides, which receive periodic
mowing, are generally dominated by fescue or other grasses, rapidly
growing weedy annuals, and low growing perennials.



The grass phase is generally followed by a shrub phase as the
grassland is invaded by tree seedlings and rapidly growing shrubs and
woody vines. Japanese honeysuckle, trumpet creeper (Campsis radicans),
sumac (Rhus typhina and R^. copal!ina), persimmon (Diospyros virginiana),
sassafras (Sassafras albidum), red cedar (Juniperus virginiana), pines
(Pinus virginiana and P_. echinata), and various hardwood seedlings are
the dominant species for 2 to 30 years after abandonment of a field.
Periodic mowing (2- to 5-year cycle) maintains many of the transmission
line corridors on the Reservation in this shrub phase. Areas within the
Reservation that were logged 2 to 3 years ago are also in this phase.
Revegetation of these disturbed (in hardwood) areas occurs from stump
sprouts and seedling trees of the original forest. Ground cover species
tend to remain those of the perennial grass phase with ecesis of some
shade tolerant forest species.

In addition to species native to the area, many plants introduced at
the homesites throughout the Reservation have persisted. White poplar
(Populus alba) and hemlock (Tsuga canadensis) (which occurs rarely in the
area) were often planted in yards. Periwinkle (Vinca minor) and daffodils
(Narcissus pseudo-narcissus) mark the locations of virtually all homesites
while bridal wreath (Spiraea sp.), rambling roses (Rosa sp.), and daylilly
(Hemerocallis fulva) are also quite common.

Phenology of the Oak Ridge Site(5)

Within the major plant association of the oak-hickory complex phenolo
gical development can be related to particular communities or divided into
various taxa. Phenodynamics of production within ecosystems at different
locations represent the interactions of meteorology with growth processes.
Similarities in phenological development between sites provide bench marks
for productivity profiles across regional boundaries. Associated with
the phenological development of species or communities are changes in
biomass and rates of productivity. Short-term phenological events, such
as inputs into the litter layer, subsequently affect the mineral cycle
within the ecosystems.

Within the local forest ecosystems there are two periods of peak
flowering (Fig. 2) during the first 6 months of the year, representing
spring and early summer [mid-April (week 16) and early June (week 23)],
respectively. The first major peak (week 16) is composed of woodland
species, mainly herbaceous, while the second or early summer peak (week
23) is composed of species indigenous to thickets, roadsides, or openings
within the forest. The peak in mid-March (week 11) is represented by
those species which are probably most responsive to photoperiod, mostly
mustards (Crucifers). Following the spring maximum in flowering, canopy
development of tulip poplar, the dominant canopy species of the lower
slope forests, is 75% complete and the transmission of incident radiation
to ground level is reduced by 40%. At the time of total leaf emergence
(week 24) light transmission is reduced to 11%. Within the more mesic
sites of the oak-hickory forest association the period of peak flowering
occurs before extreme reductions in solar radiation, thus maximizing
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Fig. 2. Periods of peak flowering in local forest ecosystems.
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photosynthetic efficiencies. The second peak flowering season (week 23)
occurs after the canopy has closed. However, this floristic component
in the development of the forest ecosystem is made up of species found
in more open habitats (roadsides and forest edges) where light trans
mission is not significantly reduced.

Research Park Natural Areas

The development of a National Environmental Research Park on the
Oak Ridge Reservation will result in the recognition and intensive study
of several natural areas whose species composition and/or state of
development make them of considerable scientific value (Fig. 3). On
some areas, data for woody species have been collected (areas 1, 5, and
8, Fig. 3). Overstory stand types fall within those previously described,
with the exception of the beech-maple type. Old field communities in
various successional stages, most of them containing arboreal components,
occur throughout the Reservation and are composed of different species,
depending on edaphic factors as well as on the land use at the time of
ERDA acquisition. Other areas, although not virgin timber, are mature
second growth and are representative of forest types that were in the
Ridge and Valley Province prior to settlement. These areas are impor
tant as reference areas and biological refugia in a heavily developed
region.

Plant species found in Braun's mixed mesophytic forest association(l)
commonly occur in cooler, more moist regions in the mountains and to the
north, but are unusual in this area. Many of the relatively undisturbed
steep, north facing slopes, steep sided coves, and some gently sloping
sheltered coves on the Reservation contain some combination of these
species. These and other (known) unique natural areas on the Reservation
are described below. Descriptions of herbaceous composition in these
areas are based on observations made in late Fall 1974, and are thus
incomplete.

(1) Red cedar (areas 1 and 12, Fig. 3). These stands occur through
out the Reservation on calcareous soils, especially on the nearly level
lower slopes on the south side of Chestnut Ridge. In one area cedar is
the major woody species with some white pine and Virginia pine present.
Associated tree species are winged elm, black walnut, oaks, redbud,
hackberry, and ash. The area has a park-like appearance with trees
widely spaced and the ground cover mostly grasses (Andropogon sp.).
Scattered species of aster, goldenrod (Solidago sp.), beggar ticks
(Desmodium sp.), and yucca (Yucca smalliana)are present also. Cacti
(Opuntia compressa), aloe (Agave virginica), and rosinweed (Si!phi urn
terebinthinaceum) are other plants that occur in similar areas on other
parts of the Reservation as do redbud and Carolina buckthorn. Limestone
ledges outcrops in this and other areas support a rich flora of mosses,
lichens, and algae (Nostoc sp.). Merry bells (Uvularia perfoliata) and
larkspur (Delphinium tricorne) are common herbaceous species on these
limestone ledges.
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(2) Sassafras (area 2, Fig. 3). On the upper slope and top of
Copper Ridge overlooking the western end of the Reservation is an exten
sive old field area containing several pure stands of sassafras, many of
which are 12 cm 1n diameter or larger. Several mixed sassafras-black
locust stands that contain an abundance of locust stump sprouts occur
on the ridge top. Because sassafras is known to inhibit the invasion of
many other species, these unusually extensive stands will probably be
persistent.

(3) Old-field (area 3, Fig. 3). West of the Bearden Creek embay-
ment is an unusual old field site dominated by pine, with extensive mats
of lichens and mosses forming the dominant ground cover. This area is
severely eroded with virtually no vascular herbaceous vegetation.
Reindeer moss (Cladonia subtenius) is the most conspicuous lichen, but
British soldiers (C. cristatella) and other Cladonia species (Cladonia
vertieellata and Cladonia chlorophaea) are abundant. Another lichen,
old man s beard (Usnea sp.), is unusually abundant in this area, covering
the lower branches of many of the trees. Windswept moss (Dicranum sp.)
is the most common moss.

(4) White Oak (area 4, Fig. 3). A few areas have been located on
the Reservation which are dominated by white oak, one of the original
white oak communities which occur within the dominant oak-hickory asso
ciation or the mixed mesophytic association of Braun.(l) The south
slope of Chestnut Ridge north of Bethel Valley Quarry contains a water
shed which is dominated by large specimens of second growth white oak.
This area has evidently not been disturbed for many years, except perhaps
by grazing livestock prior to 1942. The trees are widely spaced and not
deformed by fire or wind damage. Pure stands of white oak and mixed
white oak, chestnut-oak, black and red oaks, and sugar maple, all 30 to
60 cm in diameter, cover an area several hectares in extent.

(5) Mixed mesophytic forest associations (areas 5 and 6, Fig. 3).
These are among the most varied and luxuriant in the Eastern deciduous
forests and occur through the Reservation. Two areas contain species
which are very rare locally and are typical of Braun's generalized mixed
mesophytic association found in the Appalachian plateau.(1) Large yellow
poplar, beech, and sugar maple are common in the first area (area 5,
Fig. 3), and two species of magnolia (Magnolia acuminata and M. tripetala),
basswood, white pine, and hemlock also occur. The understory is very
dense with extensive thickets of locally rare maple leaf viburnum
(Viburnum acerifolium), pawpaw (Asimina triloba), and one thicket of
rhododendron (Rhododendron maximum). Herbaceous ground cover species
observed in the fall include several species of ferns [maidenhair
(Adiantum pedatum), walking fern (Asplenium rhizophyllum), Christmas fern
(Polystichum acrostichoides)], hepatica (Hepatica americana), saxifrage,
and many species of mosses and lichens, growing over the vertical lime
stone outcroppings.
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On the lowest part of the slope of the second area (area 6, Fig.
3), basswood, sugar maple, and buckeye are dominant with magnolias,
oaks, elm, cherry, and yellow poplar as codominants. The shrub layer
is dense and is composed mainly of pawpaw and sugar maple seedlings.
Herbaceous plants rare in the Oak Ridge area include wild ginger
(Asarum canadense), blue cohosh (Caulophyllurn thalicotroides), bugbane
(Cimicifuga racemosa), doll's eyes (Actaea pachypoda), and walking fern.
Other ground cover species include several species of ferns, jack-in-the-
pulpit (Arlsaema triphyllum), rue anemone (Anemone quinquefolia), grape
(Vitis sp.), hepatica, and Solomon's seal (Polygonatum biflorum).

Further up the slope, the overstory changes to sugar maple with a
few hickories and oaks. There is an occasional beech, sweet gum, buckeye,
and ironwood. The shrub layer is composed mainly of sugar maple seedlings,
but also contains spice bush (Lindera benzoin), strawberry bush (Euonymus
americanus), hydrangea, and buckeye seedlings. Ground cover in this area
is composed of bugbane, foam flower (Tiarella cordifolia), and little
brown jug (Hexastylis ruthii).

The upper slope is yet another climax community within the mixed
mesophytic association dominated by beech and sugar maple. In this drier
zone, cedars, hickories, yellow poplar, flowering dogwood, and sassafras
also occur. The shrub layer is composed primarily of overstory tree
seedlings. Extensive patches of parasitic beech-drops (Epifagus
virginiana) occur under beech trees. The remaining ground cover is
sparse and consists mainly of scattered Christmas ferns and Virginia
creeper.

An unusual beech area occurs in a gap through Pine Ridge (area 7,
Fig. 3). The canopy on this northwest facing slope is composed mainly
of beech. Mountain laurel (Kalmia latifolia) forms dense thickets under
the beech, oaks, tulip poplar, and sourwood. Herbaceous vegetation is
excluded. Downslope from the laurel, witch hazel (Hamamelis virginiana)
borders the small stream which drains the gap. This extensive laurel
growth is one of the largest on the Reservation; laurel usually occurs
as one to several individuals.

Beech, white oak, and white pine exceeding 76 cm in diameter are
found on the lower slopes of a north facing watershed which drains into
Poplar Creek (area 8, Fig. 3). Yellow poplar and chestnut-oak are also
abundant in this area, and ash, sugar maple, cherry, hickories, sourwood,
and hemlock are minor canopy species. Shrub and herbaceous species in
clude beech and red maple seedlings, greenbrier, Christmas fern, foam
flower, anemone, rattlesnake orchid (Goodyera pubescens), pipsissewa
(Chimaphila maculata), and poison ivy (RhusTadicans).

(6) White pine occurs as an occasional canopy tree in most of the
mixed mesophytic associations, but it assumes a dominant role in a few
areas on the Reservation (area 9, Fig. 3). White pine is the dominant
in these areas with tulip poplar and white oak as codominants. Many of
these trees are over 60 cm in diameter, which is rare in this region
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because of extensive lumbering. Other canopy trees include hickories,
beech, oaks, red maple, and sugar maple. The understory is composed of
strawberry bush and tree seedlings most of which are sugar maple and
white pine. Holly (Ilex opaca) occurs frequently in the shrub stratum
of some white pine areas on the Reservation.

(7) There are many small floodplain areas on the Reservation, but
Poplar Creek floodplain is unique in that no trees have been harvested
from it since the land was purchased in the early 1940's (area 10,
Fig. 3). The banks of the main channel are lined with large sycamore
and occasional oaks and sugar maples. Extensive stands of boxelder
(Acer negundo), ash, willow, and sycamore with an occasional hackberry
and black walnut cover the floodplain. Cane or dogwood (Cornus ammomum)
form impenetrable thickets in some areas. The surface of the ground is
sparsely covered with grass (Microstegium ad Elymus sp.) in the more
open areas, with species of asters and other composites and lobelia
(Lobelia cardinal is and Lobelia syphilitica) abundant in localized areas.
This floodplain is probably one of the few of comparable size remaining
in the eastern part of the State that is undisturbed by agriculture.

(8) Many swampy areas occur on the Reservation, but none are ex
tensive. There is a swampy area on the Watts Bar floodplain below
Gallahar Bridge, approximately half an acre in extent, that is probably
the largest on the Reservation. Another less disturbed though much
smaller marshy area occurs in McNew Hollow (area 11, Fig. 3).

(9) Many limestone sinkholes occur on the Reservation, but none are
known to support the luxuriant herbaceous vegetation that often occurs
in such geological formations. Usually sinkholes support yellow poplar
or northern hardwood communities.

Caves

Caves are common in the limestones of east Tennessee; several are
known to exist in the Knox dolomites of the Oak Ridge Reservation.
Although some caves were inundated by the impoundment of the Clinch River
to form Melton Hill Reservoir, at least three are still accessible on the
Reservation. Although no sampling of animal species indigenous to caves
has been done on the Reservation, many species of bats, invertebrates,
fish, amphibians, and the Allegheny wood rat (Neotoma nagister) are
known to occur in Tennessee caves. The animal life in Tennessee caves
is discussed in considerable detail in Caves of Tennessee.(6)

Unique or Rare Plant Species

A phenological study of vascular plants found on the Oak Ridge
Reservation(5) identified 17 species of special interest, rare or un
common within the Reservation boundaries (Table 2). Additional species
considered to be rare in the State of Tennessee(7,8) have been collected
in the immediate five-county area around Oak Ridge (Table 3).



Table 2. Plant species of special interest or of limited distribution
within the Oak Ridge Reservation(5)

Species

Arisaema dracontium
(Green dragon)

Chionanthus virginicus
(Old-Man's-beard)

Pi centra cucullaria
(Dutchman's breeches)

Epiqea repens
(Trailing arbutus)

Erythronium americanum
(Dog's-Tooth violet)

Jeffersonia di phyl1 a
(Twinleaf)

Litnospermum canescens
(Puccoon)

Magnolia tripetala
(Great!eaf magnolia)

Orchis spectabilis
(Showy orchid)

Habitat

Near ponds at Gaseous
Diffusion Plant (K-25)

Bluffs over Melton Hill Lake

(CRM 26)

Copper Ridge near Melton Hill
Lake (CRM 25-26)

Chestnut Ridge near New Zion
Cemetery

Bottomlands along East Fork
Poplar Creek

Bluffs downstream from Melton

Hill Dam (CRM 22.5)

Rocky Site near Clinch River
(CRM 17.5)

Haw Ridge at White Oak Creek
and Walker Branch

Copper Ridge adjacent to the
Cesium Forest Area

Status

Reservation State

Uncommon Rare
Locally

abundant Rare

X X

X X

X X

X X

X X

X X

X X

X X

X X



Table 2. (continued)

Species

Ornithogalum umbel latum
(Star-of-Bethlehem)

Philadelphus hirsutus
(Mock-orangil

Ponci rus trifoliata
(Trifoliate orange)

Sanguinaria canadensis
(Bloodroot)

Staphylea trifolia
(Bladdernut)

Ti1i a americana
(Basswood)

Waldsteinia fragarioldes
(Barren strawberry)

Wisteria sinensis
(Chinese wisteria)

Habitat

Copper Ridge adjacent to the
Cesium Forest Area

Bluff above Melton Hill Lake

Home site near Haw Ridge and
White Oak Circle

Bluffs above Melton Hill Lake
(CRM 25.5)

Streams near Melton Hill Lake
and Walker Branch

East end of Pine Ridge near
Bear Creek

Woods near Experimental
Gas-Cooled Reactor site

Abandoned homesite

Status

Reservation State

Uncommon Rare

Locally
abundant Rare

X X

X X

X X

X X

X X

X X

X X

X X

<T>
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Table 3. Species rare or endangered in Tennessee or U.S.
occurring in the Oak Ridge Area(?)

Species

Asplenium bradleyi

Aureolaria putula

Cimioifuga vubifolia

Conradina verticillata

Disporum maoulatum

Echinacea purpurea

Fothergilla major

Hydrastis canadensis

Orontium aquaticum

Panax quinquefolium

Vetalosternum foliosum

Philadelphus sharpianus

Polygala pauoiflora

Saxifraga careyana

County record

Sight records only

Roane

Roane, Anderson, Knox, Loudon

Morgan

Anderson, Morgan, Knox

Anderson

Sight records only

Roane, Anderson, Knox

Morgan, Roane

Roane, Anderson, Knox

Knox

Anderson, Knox

Roane, Morgan

Anderson, Knox
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Fauna

The variety of wooded and open areas as well as extensive edge com
munities create favorable habitats for a wide variety of bird species.
Recent surveys of bird populations(9) showed density of individuals was
correlated with vegetation cover. Also mammalian faunal composition of
the area has been shown to correlate with vegetation type.(10) A categori
zation of the Reservation's herpetofauna by habitat type was completed
in 1964.(11)

An important factor in determining whether a given species will in
fact occur in a given area is the nature of the habitat in the area.
Studies have identified individual habitat parameters or combinations of
parameters which can be used in predicting species occurrence in differ
ent environments. Small mammals, such as rodents, may be confined to a
single habitat type, while the larger-sized species may range over sev
eral habitats. The same can be said for avian populations. Even so,
most of the animals found on the Oak Ridge Reservation have the capabil
ity to tolerate and adapt to a variety of habitats and, therefore, may be
found in habitats other than those of which they are typical. Appendix
II (Tables 1-3) indicates the typical habitat preference of the vertebrate
and invertebrate species found or expected to range on the Reservation.

Hardwood Community

Mammals. Small mammal populations in the upland forest types
(habitats 4, 5, and 6, Appendix II, Table 1) of the Reservation have
been sampled sporadically, usually as a part of collection programs for
laboratory experiments. In early 1973, nine 0.36-ha live-trapping grids
(7x7 traps per grid on a 10-m interval) were established on sites rep
resentative of the three upland forest types on Walker Branch Watershed,
oak-hickory, chestnut oak and pine.(12)

The six species observed and the cumulative numbers of individuals
captured were: white-footed mouse (Peromyscus leucopus) (71), chipmunk
(Tamias striatus) (14), golden mouse (Ochrotomys nuttalli) (9), short-
tail shrew (Blarina brevicauda) (7), flying squirrel (Glaucomys volans)
(2), and house mouse (Mus musculus) (1). Five species were captured on
the oak-hickory sites, two on chestnut-oak, and four on pine. Short-
tail shrew, flying squirrel, and house mouse were captured infrequently;
white-footed mouse and golden mouse were captured throughout the year.
Chipmunks, observed to be active from April through September, were
captured from May through August.

The density estimates for the two most common species are: white-
footed mouse, 8.4 ± 0.77 individuals per hectare on the oak-hickory site,
5.1 ± 0.85, chestnut; 4.2 ± 0.69, pine; and chipmunk, 2.4 ± 0.69, oak-
hickory, 0.9 ± 0.30, chestnut oak, 1.2 ± 0.47, pine.
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The red and the gray fox (Vulpes fulya and Urocyon cinereoargenteus,
respectively) are common predators throughout the area. (Mephitis"
mephitis), bobcat (Lynx rufus), and weasel (Mustela frenata) inhabit
numerous and varied areas throughout the Reservation, but also roam
extensively through the upland forest areas. White-tail deer (Odocoileus
virginianus) are also inhabitants of upland and bottomland forests. Rice
rats (Oryzomys palustris) usually occur in wet areas along open waters
that have a dense herbaceous growth of grasses and sedges. The stream
or lake banks also offer suitable habitat for muskrats (Ondatra zibethica)
(Appendix II, Table 1).

Birds. The upland forest provides habitat for a large number of
resident bird species (habitats 4, 5, and 6, Appendix II, Table 1).
Using univariate and multivariate analyses, a recent study(9) character
ized specific habitat preferences for some typical upland forest inhab
itants.

Yellow-shafted flickers (Colantes auratus) are found in habitats
where there are many large trees and a well-developed canopy and sub-
canopy. Redbellied woodpeckers (Centurus carolinus) commonly are found
on all parts of the upland forest. The hairy woodpecker (Dendrocopos
villosus) shows a preference for areas with a large number of tall trees
and associated high canopy biomass. Downy woodpeckers (Dendrocopos
pubescens) select areas that have more than the average number of saplings.

The common crow (Corvus brachyrhynchos) and the blue jay (Cyanocitta
cristata) select very different habitat variables. The crow, which is
not found in large numbers, probably uses the deciduous forest as part
of its search area. The only variable of apparent significance in areas
frequented by crows is the number of small trees. Blue jays select areas
with a dense understory and a well-developed canopy.

The Kentucky warbler (Oporonis formosus) is somewhat more specialized
and selects areas which have a more open overstory and which generally
have smaller understory plants. As opposed to the less-selective new
world warblers, the pine warbler (Dendroica pinus), yellow-breasted chat
(Icteria virens), and ovenbird (Seirus aurocapillus) are selective of
habitats to a much greater degree. The pine warbler selects areas with
an open overstory comprised of trees with larger than average canopy and
with smaller than average trees in the lowest canopy layers. The yellow-
breasted chat is found in habitats with dense overstory vegetation and
an open subcanopy layer. Typically the understory plants are smaller
than average. The ovenbird is found in habitats that have open canopy
and subcanopy layers and dense understory. The trees in both the canopy
and subcanopy were larger than average.

Carolina chickadee (Parus cardinensis) and tufted titmouse (Parus
bicolor) are considerably less selective. The tufted titmouse habitat
was not characterized by any of the variables used in the study, and the
only unique characteristic of the Carolina chickadee habitat is that the
understory trees are smaller than average.
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The scarlet tanager (Piranga olivacea) is distributed on sites with
dense canopies. The summer tanager has only three variables which are
significant: average foliage, average stump size of trees under 8.4 cm
in diameter, and slope. When the two species are compared, the scarlet
tanager is distributed according to canopy density, and the summer tanager
is distributed according to understory vegetation density. A large number
of raptorial birds utilize the woodlands on the Reservation for nesting
and hunting. The red-shoulder hawk (Buteo lineatus) and broad-winged
hawks are common throughout the area (Appendix II, Table 1).

Arthropods. The majority of forest arthropods present during the
year belong to 10 taxonomic groups: Araneae, Chilopoda, Coleoptera,
Colembola, Diplopoda, Diptera, Hymenoptera, Lepidoptera (larvae),
Orthoptera, and Pulmonata (habitats 4, 5, and 6, Appendix II, Table 2).
Considerable data are extant for invertebrate density and biomass in
hardwood stands on the Reservation.(13,14)

Reptiles and amphibians. The herpetofauna of the Oak Ridge Reser
vation was surveyed by Johnson in 1964.(11) His data collection was
extensive and is summarized in habitats 4, 5, and 6 in Appendix II, Table
3.

Pine Plantations

Mammals. The pine areas (habitat 3, Appendix II, Table 1) of the
Reservation, particularly the planted plantations, have not received as
extensive a sampling as have the hardwood or grassland areas. A recent
survey of the small mammal inhabitants of a pine stand and an associated
transmission right-of-way(15) indicates that only three species use the
pine habitat to any great extent. Over a four-week period, 2000 trap
nights (over a 0.24-ha area) yielded 4 white-footed mice, 4 golden mice,
and 4 short-tail shrews. Additional species were present, but their
presence appeared to be a function of the edge community created by the
transmission line right-of-way. Larger mammals, gray squirrels, oppossum,
deer, and other predators (Table 7) probably use this habitat type to
some extent (Appendix II, Table 1); however, no data are available on
their diversity and density.

Birds. Bird species had a low preference for the pure pine areas
bordering the transmission line corridor. Pine warblers (Dendroica
pinus) and white-throated sparrows (Zonotrichia albicollis) were very
common, but few other species were heard or seen during the early morning
surveys. Additional probable inhabitants of pine areas are listed in
Appendix II, Table 2 (habitat 3).

Reptiles and amphibians. Johnson(11) regarded the pine plantations
as being totally devoid of reptiles.

Arthropods. Although no.studies of invertebrate populations of
species composition have been made for the loblolly pine (Pinus taeda)
plantations on the Reservation, data are available for arthropod popula
tions in shortleaf (Pinus echinata) and Virginia pine (Pinus virginiana)
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stands in canopy and litter strata.(16,17) In mixed shortleaf and
Virginia pine litter, 82.9% of the arthropods counted in one study were
mites and 15.8% were insects. Collembolans made up 77.4% of the insects.
The population density of arthropods was estimated at 102,000/m2.

Old Field Grasslands

Mammals. Mammalian species inhabiting old field or disturbed areas
are quite similar, whether the vegetative cover is grass, or tree seed
lings and shrubs (habitat 2, Appendix II, Table 1). The small mammal
community structure indicative of these habitats was determined for a
1-ha area in the vicinity of the Oak Ridge Gaseous Diffusion Plant.(18)

The 1-ha study area was in the ERDA Oak Ridge Reservation and was
located approximately 20 m NW of Tennessee Highway 95 and 150 m NE of
Watts Bar Lake. Dominant vegetation was tall fescue (Festuca elatior)
and sericia lespedeza (Lespedeza cuneata), with blackberry (Rubus alle-
gheniensis), Japanese honeysuckle (Lonicera japonlca), Johnson grass
(Sorghum "halepense), aster (Aster pilosus), and other early-successional-
stage vegetation scattered over the area. Small mammals trapped were
cotton rats (Sigmodon hispidus) (31), white-footed mice (Peromyscus
leucopus) (77), a golden mouse (Ochrotomys nuttalli), a rice rat (Oryzomys
palustris), short-tail shrews (Blarina brevicauda) (23), and eastern
harvest mice (Reithrodontomys humulis) (2).

Birds. Selection by bird species for old field areas similar to
that found on many of the transmission rights-of-way is quite pronounced,
particularly when the corridor runs through another habitat type.
Sparrows, towhees, blue grosbeaks, and other field species tend to select
for the vegetation within the line. Early grassland stages of old field
areas are utilized by some game birds, such as quail for courtship dis
plays and breeding purposes. Raptorial species generally utilize the
old field areas for hunting purposes.

Arthropods. Data are available from the 0800 research area,(16)
and indicate that the common homopteran families are Cicadellidae,
Membracidae, Cercopidae, and Aphididae. The Miridae, Reduvidae, Coreidae,
and Pentatonidae are common hemipteran families.

Reptiles and amphibians. According to Johnson,(11) amurans and
most of the reptiles (order: Squamata) are found in the old field area.

Unique and Endangered Vertebrate Species

Two species considered endangered by the U.S. Department of the
Interior(19) have been observed on or around the Reservation. The Indiana
bat (Myotis soda!is) inhabits caves and hollow trees, and probably occurs
on the area even though none have been collected or sighted. Numerous
individuals have been observed at New Mammouth Cave in Campbell County,
55 miles from Oak Ridge.
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The southern bald eagle (Haliaeetus 1. leucocephalus) has been
sighted numerous times, most recently along both Melton Hill Lake (June
1974) and Watts Bar Lake (May 1974).(20) It nests in large trees along
waterways, but no nest has been observed and the species' status on the
Reservation is unknown.

An American osprey (status undetermined) was sighted along the
Clinch River in May 1974.(20) At the time, it was catching fish and
carrying its prey to the bank opposite the Reservation boundary. Its
status on the Reservation is also unknown.
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APPENDIX I

Tables 1-16.

Composition, average basal area and numbers of species comprising

the overstory and understory of the 16 forest types identified by

numerical analysis. ST0RY=0VER refers to trees with a diameter at

breast-height (dbh) greater than 24.4 cm. STORY=UNDER refers to trees

with a dbh greater than 9.0 cm and less than 24.4 cm. AVBAS is the

mean basal area density (dm /h) for the particular species within the

particular forest type.



26

Table 1

STAHD=CEDAB STORY=OVER

TREE AVBAS TREES

SHORTLEAF PINE 97.656 1

VIRGINIA PINE 148.225 1

EASTERN RED CEDAR 792.171 32

SHUHARD OAK 99.225 1

SCARLET OAK 60.025 1

CHESTNUT OAK 84.062 2

POST OAK 312.625 3

SWAHP CHESTNUT OAK 120.756 1

SWAMP WHITE OAK 534.456 9

SWEET 6UH 256.862 2

BLACK WILLOW 369.056 1

ASH 351.056 1

ELH 112.225 1

SUGAR HAPLE 490.000 1

N=14

STAND=CEDAR STORY=UNDER

TREE AVBAS TREES

LOBLOLLY PINE

LONGLEAF PINE

VIRGINIA PINE

WHITE PINE

EASTERN RED CEDAR

SCARLET OAK

SWAHP WHITE OAK

SWEET GUH

ASH

ELH

HICKORY

BLACK WALNUT

N=12

99.012 1

98.162 2

55.981 2

36.450 1

283.415 27

171.575 3

195.700 3

78.012 1

46.512 1

97.206 3

166.212 2

94.612 1
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Table 2

ST AND=CHESTNUT OAK STORY=OVER

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

WHITE PINE

BLACK OAK

NORTHERN RED OAK

BLACKJACK OAK

SCARLET OAK

CHESTNUT OAK

POST OAK

WHITE OAK

BLACK GUN

SWEET GUH

RED MAPLE

YELLOW POPLAR

ASH

BEECH

HICKORY

N=17

STAND=CHESTNUT OAK STORY=UNDER

TREE AVBAS TREES

SHORTLEAF PINE

EASTERN RED CEDAR

BLACK OAK

NORTHERN RED OAK

SOUTHERN RED OAK

BLACKJACK OAK

SCARLET OAK

CHESTNUT OAK

POST OAK

WHITE OAK

BLACK GUH

SWEET GUH

RED HAPLE

YELLOW POPLAR

ASH

HICKORY

SUGAR HAPLE

SOURWOOD

HOPHORNBEAH

N=19

230.447 10

134.112 4

82.656 1

229.174 18

227.639 10

93.025 1

409.915 14

950.675 143

141.616 8

360.970 34

135.141 6

97.656 1

159.854 11

280.205 8

127.806 1

168.812 2

332.192 25

86.109 4

82.012 1

148.237 4

49.612 1

84.050 1

103.512 1

68.056 2

103.248 25

84.050 1

139. 177 13

66.329 7

64.800 1

104.085 10

95.791 9

48.931 2

42.787 3

49.612 1

51.729 6

33.800 1
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Table 3

- STAND= HICKORY - YELLOW POPLAR ST0RY=0VER —

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

WHITE PINE

BLACK OAK

NORTHERN RED OAK

POST OAK

WHITE OAK

RED HAPLE

YELLOW POPLAR

BEECH

BLACK CHERRY

HICKORY

N=12

254.031 3

78.400 1

136.900 1

238.977 3

220.753 3

144.400 1

109.804 3

193.312 5

286.607 18

461.281 2

124.256 1

487.048 26

- STAND=HICKORY - YELLOW POPLAR STORY= UNDER -

TREE AVBAS TREES

NORTHERN RED OAK

SCARLET OAK
WHITE OAK

BLACK GUH

SWEET GUH

RED HAPLE

YELLOW POPLAB

ASH

BEECH

DOGWOOD

HICKORY

BLACK WALNUT

SOURWOOD

SASSAFRAS

N=14

521.687 10

56.112 1

64.800 1

114.412 2

110.450 1

75.017 3

90. 106 5

93.250 2

63.012 1

80.000 1

1 14.029 4

46.512 1

87.625 2

92.450 1
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Table 4

STAND=LOBLOLLY PINE STOBY=OVEB

TBEE AVBAS TREES

LOBLOLLY PINE

SHORTLEAF PINE

VIRGINIA PINE

ASH

BLACK CHERRY

ELH

SYCAHORE

N=7

931.040 187

74.256 1

201. 156 2

146.306 1

58.806 1

345.156 1

371.475 3

STAHD=LOBLOLLY PINE STOBY=UNDEB

TREE AVBAS TREES

LOBLOLLY PINE

SHORTLEAF PINE

VIRGINIA PINE

EASTEBN RED CEDAR

SWEET GUH

BLACK CHERRY

SYCAHORE

N=7

659.508 145

199.769 7

192.812 2

64.800 1

221.850 3

48.906 2

169.912 3
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Table 5

STAND=HIIED OAK STORY=OVER

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

EASTEBN RED CEDAR
BLACK OAK

NORTHERN RED OAK

SOUTHERN RED OAK

SCARLET OAK

POST OAK

WHITE OAK

BLACK GUH

SWEET GUN

RED HAPLE

YELLOW POPLAR

BEECH

HICKORY

BLACK WALNUT

WINGED ELH

SOURWOOD

N=18

STAND=HIXED OAK STOBY=UNDER

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

BLACK OAK

NORTHERN RED OAK

SOUTHERN RED OAK

SCARLET OAK

POST OAK

WHITE OAK

BLACK GUH

SWEET GUH

RED HAPLE

YELLOW POPLAR
ASH

BEECH

BLACK CHERRY

HICKORY

SUGAR HAPLE

SOURWOOD

RED MULBERRY

N=19

184.736 11
123.303 3

161.231 3

282.435 16

119.250 2

362.949 26
273.266 8

120.756 1

386.868 19

105.625 1

163.656 3

259.791 5

197.117 8

286.225 1

153.037 5

140.625 1

79.806 1

130.162 2

32.512 1
196.012 3

92.450 1

39.200 1
102.406 2

82.812 2

105.800 1

70.203 4

68.854 3

206.875 3

87.806 3

71.994 5

68.462 2

61.250 1

36.450 1

144.862 5
61.250 1

59.512 1

56.112 1
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Table 6

~ STAND=SCARLET OAK - HICKORY STORY=OVER

TREE AVBAS TREES

VIRGINIA PINE

WHITE PINE

EASTERN RED CEDAR

BLACK OAK

SOUTHERN BED OAK

SCARLET OAK

WHITE OAK

BLACK GUH

HICKORY

SUGAR HAPLE

WINGED ELH

SASSAFRAS

N=12

— STAND=SCARLET OAK - HICKORI STORY=UNDER —

TREE AVBAS TBEES

SHORTLEAF PINE 45.000

VIRGINIA PINE 92.450
EASTEBN BED CEDAR 112.531
BLACK OAK 76.050

SCARLET OAK 105.650

WHITE OAK 94.612
BLACK GUM 42.050

SWEET GUH 179.294

RED HAPLE 101.250

YELLOW POPLAR 88.200

ASH 40.612
BEECH 59.512

HICKORY 99.012

BLACK WALNUT 48.050

N=14

104.306 3

154.056 1

159.725 2

384.400 1

129.600 1

353.227 7

114.753 2

67.600 1

910.937 21

340.762 2

119.025 1

91.506 1
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Table 7

STAND=SHORTLEAF PINE STORY=OVER

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

HHITE PINE

EASTERN RED CEDAR

BLACK OAK

SOUTHERN RED OAK

CHESTNUT OAK

BLACK GUH

YELLOW POPLAR

ELH

HICKORY

N = 11

435.917 140

222.681 15

228.006 1

78.500 2

288.031 2

114.250 2

732.806 5

124.256 1

222.810 10

60.025 1

117.306 1

ST AN D= SHORTLEAF PINE STORY=UNDER

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

EASTERN RED CBDAR

BLACK GUM

SWEET GUN

BED HAPLE

YELLOW POPLAR

BLACK CHERRY

ELH

HICKORY

PERSIMMON

SOURWOOD

N=12

390.116 145

99.681 6

113.098 11

50.931 2

211.667 11

105.931 3

94.692 14

102.625 2

114.725 2

111.450 3

88.117 4

67. 140 8
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Table 8

STAND=SWEET GUH STORY=OVER

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

EASTEBN BED CEDAB

NORTHERN BED OAK

SOUTHEBN BED OAK

SWEET GUH

YELLOW POP LAB

ASH

ELH

HICKOBY

SUGAB HAPLE

N=11

STAND=SWEET GUH STOBY=UNDEB

TBEE AVBAS TBEES

SHOBTLEAF PINE

VIRGINIA PINE

EASTERN RED CEDAR

SWEET GUH

RED HAPLE

YELLOW POPLAR

ASH

ELM

SUGAB HAPLE

PERSIHHON

HACKBERRY

SOURWOOD

N=12

252.827 6

133.498 6

68.906 1

77.006 1

199.628 3

331.593 21

158.006 1

124.256 1

75.625 1

97.656 1

361.062 2

162.212 9

209.137 11

93.069 6

82.256 6

62.381 2

92.337 3

79.306 2

181.850 2

98.162 2

36.450 1

37.812 1

45.200 2
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Table 9

ST AN D= SYCAHORE STORY=OVEB

TBEE AVBAS TBEES

SHOBTLEAF PINE

EASTEBN RED CEDAR

POST OAK

YELLOW POPLAR

ELH

PERSIHHON

SYCAHORE

N=7

138.756 1

210.825 2

635.631 2

82.656 1

131.406 1

77.006 1

7 37.159 5

STAND=SYCAHORE STORY=UNDER

TREE AVBAS TREES

VIRGINIA PINE

EASTEBN BED CEDAR

SWEET GUH

YELLOW POPLAR

N=4

112.812 1

76.050 1

61.250 1

4 17.875 7
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Table 10

STAND=UNCLASSIFIED (TRANSITIONAL) STORY=OVER

TREE AVBAS TREES

SHORTLEAF PINE

BLACK OAK

SCARLET OAK

POST OAK

WHITE OAK

SWEET GUH

YELLOW POPLAR

BEECH

ELH

SUGAR HAPLE

N=10

STAND=UNCLASSIFIED (TRANSITIONAL) STORY=UNDER

TBEE AVBAS TBEES

NORTHERN BED OAK

SCAB LET OAK

WHITE OAK

BLACK GUH

SWEET GUH

BED HAPLE

YELLOW POP LAB

ASH

BEECH

BLACK CHERRY

HICKORY

SOURWOOD

N=12

61.256 1

187.056 1

233.714 4

257.562 2

349.626 14

306.199 14

207.024 13

355.812 3

97.656 1

162.006 1

46.512 1

119.006 3

144.394 10

33.800 1
141.308 5

49.562 2

85.562 2

106.031 4

78.081 3

52.812 1

56. 112 1

88.250 2
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Table 11

STAHD=VIBGINIA PINE STOBY=OVEB

TBEE AVBAS TBEES

SHORTLEAF PINE

VIBGINIA PINE

BLACK OAK

SOUTHEBN RED OAK

CHESTNUT OAK

POST OAK

WHITE OAK

RED HAPLE

YELLOW POPLAR

N=9

STAND=VIRGINIA PINE STORY=UNDER

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

EASTERN RED CEDAR

BLACK OAK

BLACK GUH

SWEET GUM

YELLOW POPLAR

BLACK CHERRY

DOGWOOD

SUGAR HAPLE

WINGED ELH

SOURWOOD

SASSAFRAS

N=13

302.464 33

783.368 144

164.531 2

85.556 1

345.462 2

466.062 3

849.087 3

351.056 1

179.655 4

132.805 18

277.682 51

54.421 3

353.800 9

51.812 2

115.800 6

52.603 4

43.512 1

82.144 4

56.112 1

156.912 3

57.608 4

80.912 3
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Table 12

STAHD=WHITB OAK STOBY=OVEB

TBEE AVBAS TREES

SHOBTLEAF PINE

EASTEBN BED CEDAB

NOBTHEBN BED OAK

SOUTHEBN BED OAK

SCAB LET OAK

POST OAK

WHITE OAK

BED HAPLE

YELLOW POPLAR

BEECH

HICKORY

SUGAB HAPLE

N=12

STAND=WHITE OAK STOBY=UNDEB

TBEE AVBAS TBEES

EASTEBN BED CEDAB

BLACK OAK

NOBTHEBN RED OAK

POST OAK

WHITE OAK

BLACK GUH

SWEET GUM

BED HAPLE

YELLOW POPLAR

ASH

DOGWOOD

HICKORY

SUGAB HAPLE

SOUBWOOD

N=14

88.127 3

99.225 1

367.816 6

164.025 1

204.756 1

253.085 10

867.872 45

202.390 7

143.112 3

288.056 2

184.196 9

330.625 1

63.012 1

32.512 1

101.125 6

112.812 1

137.225 9

55.162 6

98.019 3

161.762 3

89.912 2

90.900 2

54.450 1

85.562 3

96.800 1

51.692 3
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Table 13

STAND=WHITE OAK - SHORTLEAF PINE STORI=OVER

TREE

SHORTLEAF PINE

VIRGINIA PINE

EASTEBN RED CEDAR

BLACK OAK

NORTHERN RED OAK

SCARLET OAK

CHESTNUT OAK

POST OAK

WHITE OAK

SWEET GUH

BED HAPLE

YELLOW POP LAB

ASH

HICKOBY

N=14

AVBAS TREES

384.712 37

159. 116 3

124.256 1

119.025 1

189.281 2

339.816 3

82.656 1

115.600 1

448.727 17

112.225 1

116.585 3

111.987 3

91.506 1

249.804 14

STAND=WHITE OAK - SHOBTLEAF PINE STOBI=UNDER

TREE

SHOBTLEAF PINE

VIRGINIA PINE

EASTERN RED CEDAR

NOBTHEBN RED OAK

SOUTHERN RED OAK

SCARLET OAK

POST OAK

WHITE OAK

BLACK GUH

RED HAPLE

YELLOW POPLAR

ASH

BLACK CHERRY

HICKORY

SOURWOOD

HONEY LOCUST

RED MULBERRY

N=17

AVBAS TREES

262.187 9

45.000 1

101.462 3

49.612 1

138.925 2

84.050 1

49.612 1

163.162 6

56. 112 1

110.629 6

189.944 9

68.056 2

51.400 2

121.441 8

70.312 1

86.312 2

104 . 5 12 2
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Table 14

— STAND=WHITE OAK - WHITE PINE STOBY=OVEB —

TBEE AVBAS TBEES

SHORTLEAF PINE

VIRGINIA PINE

WHITE PINE

NOBTHEBN BSD OAK

SOUTHEBN BED OAK

CHESTNUT OAK

POST OAK

SWAHP WHITE OAK

WHITE OAK

SWEET GUH

YELLOW POPLAB

BEECH

HICKOBY

N=13

- STAHD=WHITE OAK - WHITE PINE STOBY=UHDER —

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

WHITE PINE

EASTEBN BED CEDAB
POST OAK

SWEET GUH

YELLOW POPLAB

BEECH

SO UBWOOD

N=9

164.400 8

103.135 3

536.668 37

140.206 2

210.206 2

154.056 1

202.900 2

203.731 2

605.175 16

78.400 1

67.600 1

718.025 5

91.506 1

48.050 2

51.200 1

335.004 15

47.058 3

86.112 1

99 . 0 12 1

158.819 4

61.250 1

76.050 1



40

Table 15

STAND=WHITE OAK - YELLOW POPLAB STOBY=OVEB -

TBEE AVBAS TBEES

BLACK OAK

NOBTHEBN RED OAK

SCARLET OAK

BUR OAK

CHESTNUT OAK

WHITE OAK

BLACK GUH

SWEET GUH

RED HAPLE

YELLOW POPLAR

ASH

HICKORY

SYCAHOBE

N=13

135.212 2

216.916 2

204.216 2

135.056 1

81.840 3

578.252 30

102.400 1

75.625 1

258.359 11

410.389 26

204.756 2

165.976 8

245.025 1

STAND=WHITE OAK - YELLOW POPLAB STOHY=UNDER

TREE AVBAS TREES

EASTERN RED CEDAR
CHESTNUT OAK

BLACK GUH

SWEET GUH

BED HAPLE

YELLOW POPLAB

BLACK CHEBBY

ELH

HICKOBY

SUGAB HAPLE

SOURWOOD

SYCAHORE

SASSAFRAS

N=13

36.450 1

33.800 1

94.612 1

83.958 4

79.608 4

132.525 6

75.650 2

76.050 1

106.600 6

45.000 1

48.981 2

32.512 1

42.050 1
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Table 16

STAND=Y ELLOW POPLAB STOBY=OVEB

TBEE AVBAS TBEES

SHOBTLEAF PINE

EASTEBN BED CEDAB

NOBTHEBN BED OAK

SHUHABD OAK

SCARLET OAK

SWEET GUH

YELLOW POPLAB

ASH

ELH

HICKOBY

PEBSIHHON

BLACK WALNUT

BLACK LOCUST

SASSAFBAS

N=14

122.609 3

70.225 1

126.025 1

168.100 1

131.406 1

99.225 1

4 18.390 29

337.528 5

154.806 6

99.225 1

67.600 1

240.100 1

58.806 1

521.162 4

STANDBY ELLON POPLAB STOBY=UHDEB

TREE AVBAS TREES

SHORTLEAF PINE

VIRGINIA PINE

SWAHP CHESTNUT OAK

SWEET GUH

YELLOW POPLAB

ASH

HICKOBY

SUGAB HAPLE

PEBSIHHON

BLACK WALNUT
SOURWOOD

RED MULBERRY

SASSAFBAS

N=13

317.506 24

65.812 2

59.512 1

122.975 8

113.530 9

75.781 2

80.000 1

86.112 1

42.050 1

140.725 2

33.800 1

88.200 1

597.719 18
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APPENDIX II

Tables 1-3.

Animal listing by habitat types

Type 1 includes open water, streams and swampy areas.

Type 2 is old field including highly disturbed areas such as roadsides,

regularly mowed areas, and shrub and tree invaded fields.

Type 3 is Loblolly pine (Pinus taeda) plantations and pine stands.

These are hardwood forest types.

Type 4 is the wettest forest type mainly occurring in flood plain areas.

Type 5 occurs usually on north facing slopes, lower slopes, coves, and

other areas that are fairly moist.

Type 6 occurs in relatively dry areas: upper slopes, ridges, south

facing slopes, rocky and thin soiled area.



MA HE

COHHON LOOM

PIED-BILLED GREBE

GREAT BLUE H EBON

CATTLE EGRET

GREEN HEBOH

CON HON EGRET

WOOD DOCK

PINTAIL

GREEN-WING TEAL

BLUE-MING TEAL

MALLARD

BLACK DOCK

GADWALL

LESSER SCAUP

BEDHEAD

RING-NECK DUCK

CANTASBACK

CANADA GOOSE

BUFFLEHEAD

CONDON GOLDENEYE

HOODED MERGANSER

AHEBICAN RIDGEON

COB HON HERGANSER

RED BREASTED HEBGANSER

RUDDY DOCK

COOPER'S HARK

SHABP-SHINHED HARK

BED-TAILED HARK

RED-SHOOLDER ED HARK

BROAD-RING ED HARK

TURKEY VOLTOBE

HARSH HARK

BLACK VULTURE

SPARROR HARK

BALD EAGLE

OS PREY

RUFFED GROUSE

BOBHHITB

TURKEY

AMERICAN COOT

COHHON GALLIIULE

SPOTTED SANDPIPER

COHHON SNIPE

KILLDEEB

BLACK TERN

HERRING GULL

RING-BILLED GULL

AMERICAN WOODCOCK

ROCK DOTE

HO URN IN G DOVE

YELLOW-BILLED DOVE

CHUCK-RILL'S -RIDOR

WHIP-POOR-RILL

COHHON NIGHT HARK

GREAT HORNED ORL

Table 1. Birds and Mammals

TYPE 6GBNOS SPECIES VARIETY TYPE_1 TIPE_2 TYPE_3 TYPE_« TYPE_5 T

GAVIA IHHEB X X
PODILYHBOS POD IC EPS X X

ARDBA HEROD IAS X X
BUBOLCUS IBIS

BOTOBIDES VIRES CERS X X

CASHEBODIUS ALBA X X
All SPONS A X X
ANAS ACUTA X X

ANAS CAROL IN ENS IS X X
ANAS DISCORS X X

ANAS PLATYRHYNCHOS X X

ANAS RUBRIPES X X
ANAS STREP EBA X X

AYTBYA AFFIHIS X X
AYTHYA AMERICANA X X

AYTHYA COL LABIS X X

AYTHYA VALISIHEBIA X X

BRANTA CANADENSIS X X

BUCEPHALA A LB BO LA X X

BUCEPHALA CUNGOLA I X
LOPHODYTES CUCOLLATOS X X

NAB ECA AMERICANA X X

HEBGDS HBRGANSER X X

HEBGUS SEB BATOR X X

OX YUBA JAHAICENSIS X X

ACCIPITBB COO PERU X I X X X X
ACCI PITER STRIATOS X X X X X X
BUT BO JAHAICENSIS X X X X I X
BUT BO L MEATUS X X X X X X
BUTEO PLATYPTERUS X X
CATHARTES AURA X X X X X X
CIRCUS CYANEOS X X

COBAGYPS ATRATUS X X X X X X
PAL CO SPARVERIUS X X X X X X
HALIAEBTUS LEUCOCEPHALUS X X X X

PAN DION H ALIA BIOS X X X X

BONASA OHBELLOS X X X X
CO LINUS TIRGINIANUS X X X X
HELBAGBIS GALLOPAVO X X I X
FULICA AMERICANA I X

GALLINULA CHLOHOPUS X X

ACTITOS HACOLAKIA X X

CAPELLA GAL LIRA GO X X

CHABADBIOS VOCIFEROUS X X

CHLIDONIAS NIGER X X
LARUS ABGENTATUS I X

LABOS DELAWARENSIS X X

PHILOHELA HINOB X X X

COLUMBIA LIVIA X

ZENAIDURA HACBOORA X

COCCIZOS AMERICANUS X X X

CAPRIHOLGUS CAROLINENSIS X X X X

CAPRI HULGUS VOCIFEROUS X X X

CHORDBILIS MINOR X

BUBO VIRGINIANUS X X X



Table i. Birds and Mammals (continued)

TYPE 2 TYPE 3 TYPE « TYPE 5 TYPE 6HA HE GEN OS SPECIES VARIETY TYPE_1 T

SCREECH ORL OTUS ASIO X

BARRED ORL STRII VARIA X X

BABN ORL TYTO ALBA X X

RUBY-THROATED HOHHINGBIBD ARCHILOCHOS COLOBBIS X

RED-BELLIED WOODPECKER CENTORUS CABOLINOS

YELLOH-SHAFT ED FLICKER COLAPTES A OB AT US X

DOWNY WOODPECKER DENDROCOPOS PUBESCENS X

HAIRY WOODPECKER DENDROCOPOS VILLOSUS

PILEATED WOODPECKER HYLATOHOS PILEATOS

BED-HEADED HOODPECKER MELANERPES EBITRBOCEPHALUS

YELLOR-BELLIED SAPSOCKER SPHYHAPICOS TARIUS X

BELTED KINGFISHER HEGACEBYLE ALCION X X

BED-HINGED BLACKBIRD AGELAIOS PHOENICBOS X X

BACHHAN'S SPARROW AIMOPHILA ABSTIVA X

GRASSHOPPER SPARROW AH HOD BAH US SAT ANNA BON I

CEDAR RAXHING BOHBICILLA C ED BO SUM X

PURPLE FINCH CABPODACOS POBPOBEUS X

BROHN CREEPER CEBTHIA FAHILIARIS

EASTERN HOODPEHEE COHTOPOS VIRENS

COHHON CROW CORVUS BRACHYRHYNCHOS X

BLUE JAY CYAIOCITTA CRIST ATA X

BAY BREASTED WARBLER DENDROICA CASTA NBA

CEBOLEAN WARBLER DENDROICA C BR OLEA X

HYRTLE BABBLER DENDROICA CORONATA X

PRAIRIE WARBLER DENDROICA DISCOLOR

YELLOW-THROATED WARBLER DENDROICA DOMINICA

HAGBOLIA RARBLER DENDROICA HAG NOLI A

CHESTNOT-SIDED RARBLER DENDROICA PENSTLVANICA X

IELLOR RARBLER DENDROICA PETECHIA X

PINE HABBLER DENDROICA PIN OS

CATBIRD DUHATELLA CAROLINENSIS X

LEAST FLYCATCHER EHPIDONAX MINIMUS X

ACADIAN FLYCATCHER BHPIDOIAX VIBBSCENS

HORNED LARK EREBOPBILA ALPBSTBIS X X

YELLOH THBOAT GEOTBLYPIS TRICH AS X

BLOE GBOSBEAK GOIRACA CABBOLBA X

WORM EATING HABBLEB HBLHITHBBOS VEBHIVOBOS

EVENING GBOSBEAK HESPERIPHONA VBSPERTINA

BARN SHALLOH HI RONDO RUSTICA X X

HER HIT THRUSH HYLOCICH LA GUTTATA

HOOD THBOSH HYLOCICHLA HOSTELINA

YELLOH-BREASTED CHAT ICTERIA V IR ENS

ORCHARD ORIOLE ICTBROS SPURIUS X

SLATE-COLO BED JONCO JONCO HIE HA LIS

L3GGER-HEAD SHRIKE LANIUS LODOVICIANUS X

SHAINSON'S WARBLER LIHNOTHLIPIS SWAINSONII X X

RED CROSSBILL LOXIA CORVI ROSTRA X

SONG SPARROW MELOSPIZA H BLODIA X

HOCKING BIRD MINOS POL IG LOTTOS X X

BLACK-AND-WHITE WARBLER MNIOTILTA VARIA

BROWN-HEADED COWBIRD HOLOTHROS ATEB X

GREAT CRESTED FLYCATCHER MYIARCHOS CRINITUS

WHISTLING SWAN OLOR COLOHBIAHUS X

KENTUCKY WARBLER OPO RORNI S FOR HO SOS

PARULA RARBLER PARULA AMERICANA



NANE

TUFTED TITHO OSE

CAROLINA CHICKADEE

ENGLISH SPARROW

HENSLOW'S SPARROW

INDIGO BONTING

ROSE-BREASTED GROSBEAK

RUFOUS-SIDED TOHHEE

SCARLET TANAGER

SUHHER TANAGER

BLUE-GRAY GNATCATCHER

PURPLE HARTIN

PROTHOROTARY WARBLER

COHHON GRACKLE

RUBY-CROWNED KINGLET

GOLDEN-CROWNED KINGLET

CARDINAL

BANK SWALLOW

EASTERN PHOEEE

LOUISIANA WATER THROSH

OVENBIRD

AMERICAN REDSTART

EASTER BLUEBIRD

HHITE-BREASTED NUTHATCH

PINE SISKIN
AMERICAN GOLDFINCH

CHIPPING SPARROW

FIELD SPARROR

ROUGH HINGED SHALLOH

EASTERN HEADORLARK

STARLING

BEWICK* S WREN

CAROLINA WREN

BROWN THBASHER

HOUSE WBEN

BOBIN

EASTEBN KINGBIRD

BLUE-RINGED RARBLER

YELLOH-THROATED VIREO

HHITE-EYED VIREO

RED-EYED VIREO

HOODED BABBLER

HHITE-THROATED SPARROW

OPPOSSDH

SHORT-TAILED SHREW

LEAST SHREW

EASTERN HOLE
SOUTHEASTERN SHREW

BIG BROWN BAT

SILVER HAIRED BAT

RED BAT

HOARY BAT

KEEN'S HYOTIS

LITTLE BROHN BAT

INDIANA HYOTIS

EVENING BAT

GENUS

PAROS

PAROS

PASSES

PASSERHERBOLOS

PASSERINA

PHEOCTICOS

PIPILO

PIRAHGA

PIRANGA

POLIOPTILA

PBOGNB

PROTONOTARIA

QUISCALUS
REGOLUS

REGOLOS

RICHHONDENA

RIPARIA

SAYORNIS

SEIUROS

SEIVOBOS

SETOPHAGA

SI ALIA

SITTA

SPINOS

SPIMOS

SPIZELLA

SPIZELLA

STBLGIDOPTERII

STOBNELLA

ST URNOS

THBYOBANES

THRYOTHQRUS

TO XO STOMA

TROGLODYTES

TURDOS

TYRANNDS

VERHITORA

VIBEO

VIREO

VIS BO

HILSONIA

ZONOTBICHIA

DIDELPHIS

BLARINA

CBYPTOTIS

SCALOPUS

SO REX

EPTESICUS

LASIOHICTERIS

LASIORUS

LASIURUS

HYOTIS

HYOTIS

HYOTIS

NYCTICEUIS

Table 1. Birds and Mammals (continued)

S PECIES VARIETY

BICOLOR

CAROLINENSIS

DOHESTICUS

HBNSLOHI

CIANEA

LODOVICIANOS

ERITRROPHTHALHO S

OLIVACEA

RUBRA

CAERO LEA

SOB IS

CITBBA

QOISCOLA
CALBNDOLA

SATRAPA

CARDIMALIS

RIPARIS

PHOEBE

HOT AC IL LA

AUBOCAPILLUS

RUTICILLA

SIALIS

CAROLINENSIS

PINUS

IRISTIS

PASSERINA

PUS ILLA
BOFICOLLIS

MAGNA

VOLGA BOS

BBHICKII

LODOVICIANOS

RDF OH

A ED ON

NIGRA TO RIDS

TYRANNUS

PINUS

FLAVIFBONS

GRISE OS

OLIVACEOUS

CITBIRA

ALBICOLLIS

MARSUPIAL IS

BREVICAODA

PABVA

AQUATIC US
LONGIROSTHIS

FOSCOS

NOCTIVAGANS

BOBEALIS

CINEREOS

KEENII

LOAFOGOS

SODALIS

HUMERAL IS

TYPE_1 TYPE_2 TYPE_3 TYPE_» TYPE_5 TYPE_6

X

X

X

X

X

X

X

X

X

X

X

I

X

XXX

XXX

X X

X X

X X

X

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

o



NAHE

EASTERN PIPISTRELLE

EASTERN COTTONTAIL

BEAVBR

SOOTHERN FLYING SQOIRSEL

HOODCHOCK

WOODLAND VOLE

HOOSE HOOSE

GOLDEN HOOSE

HOSKRAT

HARSH RICE RAT

WHITE-FOOTED HOOSE

R3RHAY RAT

EASTEBN HARVEST HOOSE

GRAY SQOIRREL
HI SPED COTTON RAT

EASTERN CHIPHONK

BOBCAT

STRIPED SKONK

LONG-TAILED WEASEL

SINK

RACCOON

GRAY FOX

RED FOX

WHITE TAILED DBBR

N=189

Table 1. Birds and Mammals (continued)

GENOS

PIPISTRELLOS

SYLYILAGOS

CASTOB

GLAOCOHIS

HABHOTA

HICBOTUS

HUS

OCHROTOMYS

ONDATRA

ORYZOHYS

PEROHYSCUS

RATIOS
REITHRODONTOMTS

SCIOBOS

SIGHODON

TAHIAS

LYNX

MEPHITIS

HOSTBLA

HUSTEL1

PROCYON

OBOCYOH

VOLPES

ODOCOILEUS

SPECIES

SOBFLAVOS

FLORIDANUS

CANADENSIS

VOLANS

HON AX

PIN ET OB OH

HOSCULOS

MOTTALLI

ZIBET HI COS

PAL US IB IS

LEDCOPOS

NOBVBGICOS

HOHOLIS

CAROLINENSIS

HISPIDUS

STRIA TOS

ROFOS

MEPHITIS

FRENATA

VIS ON

LOT OB
CINEREOABGENTIO

FULVA

VIGINIANOS

VARIETY TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 6



GENOS

AGELENOPSIS

AGROECA

ANACHIPTERIA

AN AH IT A

ANTRODIAETUS

ANYPHAENELLA

APOCHTHONIOS

BELBA

BE LB A

CAHISIA

CAHISIA

CARA BODES

CASTIANEIRA

CBRATICELUS

CERATOPPIA

CEHATOPPIA

CERATOZETBS

CHAHOBATES

CICORINA

CIRORINA

CLOBIONA

CORAS

COLTRORIBOLA

DINOCHEIROS

DRASSYLLOS

DRASSYLLOS

ENIOCHTHONIOS

EPERIGONE

EPIORIBATOLA

EPOOHHANNIA

EREHOBELBA

ERIGONE

GALOHHA

GNAPHOSA

GNAPHOSA

GYHNODAHAEOS

HABROCESTOH

HAHNIA

HERHANIELLA

HYPOCHTHOHIOS

LATHYS

LATHYS

LBPTHYPHANTES

LIACABOS

LIEBSTADIA

LINYPHIA

LITOPILLOS

LOHHANNIA

LYCOSA

LYCOSA

LYCOSA

LYCOSA

LYCOSA

LYCOSA

HE 10NETS

SPECIES

OKLAHOMA

PBATENSIS

AOSTBALIS

ANIHOSA

SHOEMAKER I

SALTABONDA

HOESTOS

JACOTI

NIVALIS

BIVEBBOCATA

SPINIFER

ALATA

BIPILIS

HICROSETA

ABCOATA

OBESA

TAOGYNOS

JONCTA

VIBGINIANOS

TBIDENTATA

CYLINDRICA

AOTOHNALIS

VIBGINIENSIS

FONT IN AL IS

SERICATA

PARVULOH

CIRBREA

ROBOSTA

BOFDLOS

IHHACOLATA

HASCOLIHA

SABDLOSA

ABQOIDBNTATOS
HOMER ALIS

HACOLATA

ROPICOLENS

AOIDA

AVAR A

GOLOSA

HELLOO

PONCTOLATA

RABIDA

ANGDLATA

VARIETY

Table 2. Arthropods

TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 5 TYPE 6

oo



GENUS

HICROBISIOH

HICHOZETBS

MISUMEROPS

NANHEBHANNIA

NANHERHANNIA

NEOBISIOH

NEON ELLA

NEOSCONA

NOTHROS

NOTHROS

OPPIA

OPPI A

ORIBATOLA

OX TO PBS

PACHYLOHERIDBS

PABAKALUHNA

PARAPELOPS

PARAPHIDIPPOS

PABDOSA

PELOPS

PELORIBATES

PHIDIPPOS

PHBOBOTIHPOS

PHBOBOTIHPOS

PISADRINA

PLATYNOTHBOS

PROTORIBATES

PSEODOTRITIA

RACHODRASSOS

ROSTROZETBS

SCHELORIBATES

SCHIZOCOSA

SPINTHARUS

ST EA TOD A

STBGARACAROS

SOCTOBELBA

TECTOCEPHEOS

THIODINA

TRHYPOCHTHORIOS

TYBARNOCHTHONIU

USOPODA

VBLOPPIA

WA DOTES

IYST ICOS

XYSTICOS

XYSTICOS

ZELOTES

ZETOBCHESTES

ZYGOBIBATOLA

GAHHABOS

GAHHAROS

LIGIDIOH

LINOTAENIA

OTOCRYPTOPS

OTOCRYPTOPS

SPECIES

CONFUSUM

APPAL ACBICOLA

ARBOLATA

ELEGANT OLA

VINNOLA

QOADRIPILDS
SILVESTRIS

SOBPECTIBATA

TRANSLAHELLATA

A0DO0INI

ROBOSTOH

BIFDRCATOS

HARGINATOS

CLAROS

ALARIOS

PELT I PER

LOBOTRICHOS

LORICATA

ECHINOS

AMERICANA

TERBAPBNAE

PALOSTRIS

VELATOS

POEBPBBA

AMERICANOS

S

HTBBIDOS

AOCTIFICOS

ELEGANS

FBATERNOS

SOBTEBRABEOS
EQOESTRIS

BREVIRAHOS

NINOS

BIDENS

NIGBIDOS

SEIPINOSDS

Table 2. Arthropods (continued)

VARIETY TYPE 1 TYPE 2 TYPE 3 TYPE » TYPE 5 TYPE 6
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GEROS

THE A TO PS

APHELORIA

BRACHORIA

BRACHYCYBE

BRACHYCYBE

CAHRALA

DIXIDESHOS

EURYOROS

GYALOSTETHOS

PTTOIOLUS

SCITOHOTOS

ALLOPAOROPOS

PAOBOPOS

STYLOPAOBOPOS

FOLSOHIA

FOLSOHIA

FOLSOHIA

FOLSOBIDES

HIPOGASTRORA

HTPOGASTRORA

ISOTOHA

ISOTOHIELLA

LEPIDOCTRTOS

HICRAHORIDA

HOBO LIMA

ODONTELLA

ODOMTBLLA

ON IC HI OR US

ONYCBIOROS

ON YC HI OROS

ONYCBIOROS

PROI SOTOHA

PSBODACHOBOTES

PSEODOSIHELLA

SI BELLA

SHINTHORINOS

TOHOCEROS

TOLLBBBGIA

EOBYTHRIPS

FRANKLINIBLLA

HOPLOTHRIPS

LISSOTHRIPS

HACHILIS

SESICOTHHIPS

SERICOTHBIPS

TRACHITHRIPS

BA ET IS

EPHEHBRA

HABBOPHLEBIA

HABROPHLEBIODES

PARALEPTOPHLEBI

PENTAGENIA

STENONEHA

ATLANTICUS

CEOTHOPHILOS

SPECIES

POSTICOS

MONTANA

INITIAL IS

LBCONTEI

PBTASATA

ANN OL AT A

ERASOS

LEHCHII

HOHTICOLENS

IHPRBSSOS

GRANOUTUS

BOHNSACKI

DOKENSIS

QOADRISOLCOS
ELONGATA

FIHETARIA

SENSIBILIS

PARVUS

ARHATA

OLIVACEA

MINOR

FORCIFEBA

CALLOHAYIA

PSEODOLA BELLIFE

SCABRA

COCKLEI

FIHETARIOS

HILLSI

RAHOSOS

SOBCRASSOIDES

LB PI DOC I BIOS

ELBGARS

LAHELLIFBBOS

KRAUSBAOERI

HATSOHI

TRITICI

ANGUSTICEPS

HOSCOROH

ANNOLIPES

APICALIS

HATSONI

GIBBOSOS

GRACILIPES

Table 2. Arthropods (continued)

VARIETY TYPE 1 TYPE 2 TYPE 3 TYPE4 TYPE 5 TYPE 6

FRATERNOS

VIOLAC EA
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GEROS

CHORTOPHAGA

COBOCEPHALOS

COBOCBPHALOS

CBYPTOCEBCOS

DISOSTEIRA

GRYLLOS

GRYLLOS

HIPPISCOS

HELANOPLUS

HELANOPLOS

HBLANOPLOS

HELANOPLOS

METALBPTA

NBOCONOCBPHALOS

OECANTHUS

OECABTOOS

ORCBELIOH

PABCOBLATTA

PTEBONBNOBIOS

PTERONEHOBIOS

PTERONEHOBIOS

SY EBOLA

ACHONEURIA

ALLOPEBLA

IS OPES LA

LEOCTRA

NEHOCAPNIA

NERO USA

PBLTOPBRLA

PEBLIBBLLA

PHASGOHOPHORA

ACANTHOCEPHALA

ALYDOS

ARCHIHEROS

BOCHISTOS

LEPTOPTERNA

PODISOS

CLASTOPTERA

DBACOLA

PARAPHLEPSIOS

SCAPHYTOPIUS

TIBICEN

CBAOLIODES

CHRYSOPA

SIALIS

AD ALIA

ABOLOS

AGBIOTBS

AHASVEBSOS

ALATOS

ANAEDOS

ANASPIS

ANTHICOS

AN TH ICOS

AS TENDS

SPECIES

FASCIATOS

STBICTOS

PONCTOLATOS

VBRBALIS

DIFFEBEHTIALIS

FEB0R-B0BBOB

HBXICANA

SANGOINIPIES

QOADRIPONCTATOS

FASCIATOS

HACOLATOS

NTHPHS

ADMIRABILIS

SIM ILLS

CAROLINA

CAPITATA

FERORATA

CEP BALA

HELILLOS

OBLONGOS

ADVENA

OCOLTATOS

BRONNEUS

CERVIRUS

FLORA LIS

DISCOPOHCTATUS

Table 2. Arthropods (continued)

VARIETY TYPE 1 TYPE 2 TYPE 3 TYPE <t TYPE 5 TYPE 6



GENUS

ASTENOS

ATAENIUS

ATHETA

BATRISODES

BEHBIDION

CALOSOHA

CABPELIHUS

CASS IDA

CATORAHA

CHAULIOGNATHUS

CHLAENIOS

CHLAENIOS

CI CI BDBLA

CICINDELA

COPELATOS

CORTICARIA

CTENICERA

CYCLOREDIA

DICAELOS

DIOCHOS

DOBCASCHEHA

EC HI ASTER

ECTOPARIA

BDAPBOS

EPITBIX

EVABTBBOS

EVARTHBOS

GALEBITA

HARPALOS

HASP AL OS

HOLOLEPTA

LABIDOHERA

LACCOPHILOS

LA EH OPHLOEOS

LIST8OHOT0S

HALT BODES

MARONETOS

MELANOPHTHALMA

MELA NOPHTH ALMA

BBLA NOTOS

HE TR ION A

HOBOTOHA

HOBDBLLISTENA

HYCETOPO80S

ODONTOPOS

OLISTHOPOS

ONTHOPHAGUS

OXYPODA

OXYTALOS

PALAHINOS

PA SI BACH US

PASI HACHOS

PHILONTHOS

PHILONTHOS

PHOTINOS

SPECIBS

PROLIXOS

SCHHARTZEI

GLOBOSOS

EHARGIRATOS

SEXGOTTATA

ONIPONCTATA

ELONGATA

FORVOS

HANDS

NIGROH

BREVICOSNIS

NITIDOS

HIRTIPEHNIS

AMERICANUS

SODALIS

JANUS

COMPAR

QOADRIDENTATA

BIGOTTATOS

CONCAVOS

DISTINGOEIDA

SIHPLEX

CASTA NOPES

FOLVIPES

INFIHA

FLAVIOCOLLIS

CALCEATOS

PARHATUS

EIIGOOS

DEPRESSOS

ELONGATOS

HEPATIC OS

OHBRATILIS

SCINTILLAMS

Table 2. Arthropods (continued)

VARIETY TYPE 1 TYPE 2 TYPE 3 TYPE U TYPE 5 TYPE 6

XCARINATOS



GENOS

PSEPHENOS

PTEROSTICHOS

SCAPHINOTOS

SCAPHINOTOS

SCOP AE OS

SERICA

SILPHA

SPHAERODEROS

STAPHYLINOS

SOPHISELLUS

TACH IS

THROSCUS

TOHARUS

TRIGONOGNATHA

TROX

TYPHAEA

AG AT HIS

AHBLYOPONE

APHAENOGASTER

APIS

BRACHYHYRHEI

CAHPOHOTOS

LEPTCTHOBAX

HO HO HOB I OH

HYBHECINA

HYRBICA

PARATRECHINA

PHBIDOLE

PONERA

PSBROLETIS

SOLE NOP OS

TAPIBOHA

ANARETE

ANTOCHA

BRADYSIA

BRADYSIA

CHIRONOHUS

CRICTOPOS

CRYPTOCHIRONOHO

COLICOIDES

DICR AROTA

DIXIA

DBAPETIS

HOLOBOSIA

ITONIDA

LASIOBBLEA

LEPTOCERA

LEPTOHBTOPA

LEST ODIPLO SIS

HEGASELIA

HYCODIPLOSIIS

PEDICIA

PNYXIA

PS YC HODA

TELHATOSCOPUS

SPECIES

OBSC0R0S

ANDRE WSII

ONICOLOR

NOVBBORACENSIS

STENOSTOHDS

BADIPES

LAEVOS

CHEVROLATI

POLCHELLOS

CORACIRA

STEROCOREA

PALLIPES

RODIS

HELLIFEBA

DEPILIS

PENNSYLVANICOS

CDBVISPINOSOS

MIHINIHUH

AMERICANA

PIBETOROB
MEL AN DERI

DENTATA

COABCTATA
IN PAR IS

HOLES TO

SBSSILE

THITIBI

LATIPES

ALTERHATA

Table 2. Arthropods (continued)

VABIBTY

GERHARI

HEROS

PENNSYLVAHICA

TIPE_1 TYPE_2 TYPE_3

X

TYPE 4 TYPE 5 TYPE 6



GEHOS

DIPLBCTBORA

GEORA

GLOSSOSOHA

HYDBOPSYCHE

HYDROPSYCHE

HYDROPSYCHE

LEPIDOSTOHA

HEOPHILAX

NEOBECLIPSIS

PABASYCHE

POLYCERTBOPUS

PS IL CI BETA

PYCROPSYCHE

RHTACOPHILA

SHICRIDEA

THELIOPSTCHE

TREHTONIOS

N=3<4 7

SPECIBS

HIGRIER

DEPRAVATA

HOBOSA

SPARNA

GRISEDH

AUTUHHOS

ANTICA

FENESTRA

Table 2. Arthropods (continued)

VARIETY TYPE 1

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

TYPE 2 TYPE 3 TYPE_U TYPE 5 TYPE 6



NAHE

NOBTHEBN CRICKET FROG
AHERICAN TOAD
FOHLER'S TOAD
EASTERN NARROW-HOOTHED TOAD
SPRING PEEPER

GHAY TREE FROG
OP LAND CHORDS FROG
BULLFROG

BRONZE FROG
PICKEREL FROG

LEOPARD FROG

WOOD FROG

EASTERN SPADEFOOT

SPOTTED SALAHARDER
HELLBENDER

DUSKY SALAMANDER

RED SPOTTED NEWT
SOOTHEHN THO-LINED SALAHANDEB
THBEE-LINED SALAHANDER
CAVE SALAHANDER
SPRING SALAHANDER

HODPOPPY
RED-BACKED SALAHANDER
SLIHY SALAHANDER
NORTHERN RED SALAHANDER
SNAPPING TORTLE
EASTERN PAINTED TORTLE

NAP TORTLE

OUACHITA HAP TORTLE
SLIDER

YELLOH-BELLI ED TOBTLE
STRIPED-HECK HOSK TORTLE

STINKPOT

EASTERN BOX TORTLE
EASTERN SPINY SOFTSHELL TORTLE
NORTHERN COPPERHEAD
GREEN ANOLE

EASTERN HORN SNAKE
SCARLET SNAKE
SIX-LINE RACEBOHNEB
NOBTHEBN BLACK RACEB
TIMBER RATTLESNAKE
RORTHEBH RINGHECK SNAKE
CORN SNAKE

BLACK RAT SNAKE
FIVE-LI NED SKIHK

BROADHBAD SKIHK
EASTERN HOGNOSE SNAKE
HOLE SNAKE

EASTERN HILK SNAKE
BLACK KING SNAKE
GROOND SKIHK

QUEEN SNAKE
NORTHERN HATER SNAKE
ROUGH GREER SNAKE

Table 3. Reptiles and Amphibians

TYPE_1 TYPE_2 TYPE_3 TYPE_U TYPE_5 TYPE_6
GEN OS SPECIES VARIETY TY

AC BIS CREPITANS CREPITANS X

BOFO AMERICANOS AHERICANOS

BUFO HOODHOOSBI FOHLERI

GASTBOPHRYNE CAROL IN BBS IS CAROLINENSIS

HYLA CROCIFER CROCIFER X

HYLA VERSICOLOR VERSICOLOR

PSEUD ACBIS TRISERIATA X

RAN A CATESBEIANA X

BANA CLAHITANS X

RANA PALOSTRIS

BANA PIP IE MS

RANA SILVATICA X

SCAPHIOPUS HOLBROOKI HOLBROOKI X

AMBYSTOHA HACOLATOH X

CRYPTO BBANCHOS ALLEGAHIENSIS X

DESHOGHATHOS FOSCOS X

DIEHICTYLOS VIRIDESCENS VIRIDESCENS X

EORYCEA BIS LINE ATA X

EURYCEA L ONGI CAUDA X

EORYCEA LXIFOGA X

GIBIROPHILOS POBPHYRHICOS X

NECTOROS HACDLOSOS X

PLETH0D3N CINEREOS X

PLETHODOH GLOTIHOSOS GLOTIHOSOS X

PSEODOTBITON ROBER ROBER X

CHELYDRA SERPENTINA SERPENTINA X

CHBYSEHYS PICTA X

GRAPTEHYS GEOGRAPHICA X

GRAPTBHYS PSEODOGEOGRAPHI OOACHITBNSIS X

PSEODEHYS CONCINNA HIBROGLIPHICA X

PSEUDEHYS SCRIPTA X

STERHOTHAEROS HINOR PELTIFER X

STEBMOTHAEBOS ODORATOS X

TEBRAPENE CAROLINA CAROLINA

TRIOBYX SPINIFER SPINIFER X

AGKISTBODON CONTORTRIX HOKESOH

ANOLIS CAROLINENSIS

CARPHOPHIS A BO EN US AHOENOS

CEHOPHORA COCCI NE A

CNEMIDOP BONDS SBXLINEATOS

COLUBEB CONSTBICTOR

CROTALUS HORBIDOS

DIADOPHIS PONCTATOS EDHARDSI

ELAPHE GUTTATA GUTTATA

ELAPHE OBSOLETA

EOHECES FASCIATOS

EUBBCES LATICEPS

HETEROD3N PUTY RHINOS

LAHPBOPELTIS CALLIGASTEB RHOHBOHACULATA

LAHPBOPELTIS DOLIATA TRIANGULUH

LAHPROPELTIS G ET UL US NIGEB

LYGOSOHA LATERALS

NATBIX SEPTEHVITTATA SEPTEHVITTATA X

NATBIX SIP ED ON X

OPHEODBTS AESTIVUS

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Oi



BANE hebus SPECIES VARIETY TYPE_1 TYPE_2 TYPE_3 TYPE_« TYPE_5 TYPE^6

SLINDER GLASS LIZARD

FENCE LIZABD

NORTHERN BRO HR SNAKE

NORTHERN RED-BELLIED SNAKE

SOUTHEASTERN CROWNED SNAKE

EASTERN GABTER SNAKE

H=61

Table 3. Reptiles and Amphibians (continued)

GEN OS SPECIBS VARIETY TIPE_1 TYPE_2 TYPE_3 TYPE_« TYPE_5 T

OPHISAOROS ATTENOATUS X X
SCELOPOROS UNDDLATOS HYACINTHINOS X X X X X
STORERIA DEKAII X X X X X
STOBBBIA OCCIPITORACOLAT OCCIPITOHACOLAT X X X
TANTILLA COBOHATA X X X X X
THABROPHIS SIRTALIS SIRTALIS X X X X X
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