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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. OQak Ridge National Labora-
tory, Oak Ridge, Tennessee. rp. 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
veqgetational 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 Envirormental
Po’icy 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 Czrolina, and one at the
site of the Idahc 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 pragram 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 Cak 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
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production center by the Manhattan Froject, U.S. Corps of Engineers.
The Reservation is located 15 miles west of Knoxville, Tennessee. The
Tennessee Vailey Authority's (TVA) Meiton 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 Ridye 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 paraliel southwest-
northeast-oriented ridges of sandstone, shale, and cherty dolomite,
separated by valleys underiain by less weather-resictant 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 inciudes gently sloping valleys,
rolling to steep slopes, and ridges. Soils developed from the weathered
geologic substrate are members of the ultisol group, which includes the
red and yellow podzolic soils.

Climate

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 arnd contain an A-horizon that is
typically light-colored and covers a tougher, clayey subsoil of red,
yellow, or mottled ctlor. 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 i1lite and vermiculite constitute the bulk of Conasauga clay.



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

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-OR0, June 1972, and
"0ak Ridge Land-Use Plan™, August 1975, ORO, USERDA,
OR0-748, 47 pp.




Most of the Chickamauga clay occurs as kaolinite and illite, although
patches with significant amounts of montmorillonite have been rioted.

The soils of the Qak Ridge zrea are relatively infertile and ill-suite:d
to agriculture. Approximately 15Y% 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 these found in the inter-
mountein regions of Appalachia from the Allegheny Mountains in southern
Pennsylvania to the southern extension of the Cumberland Mountains in
northern Alabama(1). On the Reservation, the oak-hickory assuciation 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, sycamove 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 1oblolly 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 0.08B ha each;
the 184 plots constitute approximately 0.1% of the total area of the
Reservation., While not surficient to identify small-scale unigue 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 (m*/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
seral 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 surveyea identi-
fied four major stand types (pine, yellow poplar, oak-hickory, and chestaut
oak); all of which were also identified in this study.
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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 cak-hickory group is subdivided
into a mixed oak group and a hickory group while the white oak group is
subdivided into a white ocak-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 ciassification
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 (urderstory
defined as trees with dbh greater than 9.0 c¢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
hut does not occur at all as an understory tree. These stand types are
probably better repbresented 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 seral 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 aguilinum).

Seral 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 commoniy occurring native species
and the hardwoods dominated by yellow poplar, sweet gum, and sycamore.
Herbaceous species found in seral forest types are similar tc 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 fioodplain communities.

Shortieaf 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.



Aithough yellow poplar i5 an important long-lived component in
several climax stand types, it also is a common abandcned 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 specfes. Cane (Arundinaria

igantea) may dominate some sites. Grasses (tlymus 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 bullrushes (Scirpus sp.).

0ld Field Communities

Although the majority of the Reservation is forested, there are
many areas in which old field communities persist, inciuding 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 (Digitaria sp).(4) Biennial and perennial forbs such as
horseweed (Conyza canadensis). primrose (Qengthera sp.), many species of
Aster, and other compesites 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, 1light,
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 pianted 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. copallina), persimmon (Diospyros virginiana),

sassafras (Sassafras albidum), red cedar (Juniperus virginiana), pines
{?inus virginiana and P. echinata), and various hardwood seedlings are
the dominant species Tor 2 to 30 years after abandonment of a field.
Periodic mowing (2- to b-year cycle) maintains many of the transmission
1ine 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 Qak 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, representin
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, mostiy
mustards (Crucifers). Fellowing the spring maximum in flowering, canopy
development of tulip poplar, the dominant canopy spenies 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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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 1ight 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. 01d 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 acguisition. 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(1)
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 sTopes, 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
Tower 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-1ike 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 (Silphium
terebinthinaceum) are other plants that occur in similar areas on other
parts of the Reservation as do redbud and Carolina buckthorr. Limestone
ledges outcrops in this and other areas support a rich flora of mosses,
lichens, and algae (Nostoc sp.). Merry bells (Uvwlaria perfoliata) and
larkspur (Delphinium tricorne) are common herbaceous species on these
limestone ledges.




ORNL-DWG 756-10255

BLAIR RD.

MIDWAY TURNPIKE RD.

GUM BRANCH RN.

HEL VALLEY RD.

BET

NEW ZION PATROL RD.

WHITE WING ROD.

Fig. 3. Map of the location of the Research Park Natural Areas.

LL



12

(2) Sassafras (area 2, Fig. 3). On the upper slope anc top of
Copper Ridge overlooking the western end of the Reservation is an exten-
sive 01d field area containing several pure stands of sassafras, many of
which are 12 cm in diameter or larger. Several mixed sassafras-black
locust stands that contain an abundance of Tocust 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) anc other Cladonia species (Cladonia
verticellata and CTadonia chlorophaea) are abundant. Another Tichen,
old man's beard (Usnea sp.), is unusually abundant in this area, covering
the Tower 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.{1) 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 1ivestock 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 Tuxuriant 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 inciude several species of ferns [maidenhair

(Adiantum pedatum), walking fern (Asplenium rhizophyllum), Ch-istmas fern
(Palystichum 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 (Caulophyllum 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 (Arisaema triphyllum), rue anemone (Anemone quinquefolia), grape
(vitis sp.), hepatica, and Solomon's seal (Polygonatum bifiorum).

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 mapie seedlings,
but also contains spice bush (Lizdera 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, hickc-ies, 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 Tower 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 (Rhus radicans).

(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 Y, Fig. 3). White pine is the dominant
in these areas with tulip poplar and white oak as codominants. Many of
these trees are over 63 ¢m in diameter, which is rare in this region
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because of extensive lumbering. Qther 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 smail 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 (arez 10,

Fig. 3). The banks of the main channel are lined with large sycamore

and occasional ocaks 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 ang other composites and lobelia
(Lobelia cardinalis and Lobelia syphilitica) abundant in localized areas.
This floodplain is probabTy 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 t0 support the luxuriant herbaceous vegetation that often occurs
in such geological formations. Usually sinkholes support yellow poplar
or northern hardwood communities.

Caves

Caves are comnmon in the limestones of east Tennessee; several are
known to exist in the Knox dolomites of the Qak 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 dcne 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 Tife 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 QOak Ridge {Table 3).



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

Status

Reservation State
Species Habitat Locally
Uncommon Rare  abundant Rare

Arisaema dracontium
(Green dragon)

Chionanthus virginicus
(07d-Man's-beard)

Dicentra cucullaria
(Dutchman's breeches)

Epigea repens
{TraiTing arbutus)

Erythronium americanum
(DogTs-Tooth violet)

Jeffersonia diphylla
(Twinleaf)

Lithospermum canescens
- {[Puccoon)

Magnolia tripetala
(Greatleaf magnolia)

Orchis spectabilis
(Showy orchid)

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
Hi11 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 tne
Cesium Forest Arza

S

SL



Tabie 2.

{continued)

Status
Reservation State
Species Habitat Locally
Uncommon Rare abundant Rare

Ornithogalum umbellatum Copper Ridge adjacent to the X X

(Star-of-Bethiehem) Cesium Forest Area
Philadelphus hirsutus Bluff above Melton Hill Lake X X

{Mock-orange)
Poncirus trifoliata Home site near Haw Ridge and

(T»ifoliate orange) White Oak Circle X X
Sanguinaria canadensis Bluffs above Melton Hill Lake

Bloodroot) (CRM 25.5) X X
Staphylea trifolia Streams near Melton Hill Lake

(Bladdernut) and Walker Branch X X
Tilia americana East end of Pine Ridge near

{Basswood) Bear Creek X X
Waldsteinia fragarioldes Woods near Experimental

(2arre: strawbarry) Gas~-Cooled Reactor site X X
Wisteria sinensis Abandoned homesite X X

(Chinese wisteria)

9l
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Table 3. Species rare or endangered in Tennﬁssee or U.S.
. scurring in the Oak Ridge Area(7
Snecies County record

Asplenium bradleyt
Aureolaria petula
Cimiedl fuga rubifelia
Compacina verticillata
Iigpourur maculatuwn
Eeninacea purpaea
Fothwr:ilia major
Hydrastie canadensis
Oromtiw: wquaticwn

RSV IR S I S
SR Ll PagUE T OLT Ll
'

~

Fewalosserwm jolioswrs

Philadelpnus sharianus
Deyry. vl T 7 3
Porygala paueijlora

Jaxirage careyara

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 OE t?e 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 pcpulations. 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
IT (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. 1In 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
capturad 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 fulva and Urocyon cinereoargenteus,
respectively) area common predators throughout the arez. (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 alsc inhabitants of upland and bottomland forests. Rice
rats lgrzzomzs alustris) 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 rrovides 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 cverstory 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 11, 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 Qak 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 Tine 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 carridor. 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 1I, 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% o the arthropods counted in one study were
mites and 15.8% were insecis. Collembolans made up 77.4% of the insects.
The population density of arthropods was estimated at 102,000/m?.

01d Field Grasstands

Mammals. Mammalian species inhabiting old field or disturbed areas
are quite similar, whether the vegetative cover is grass, or tree seed-
1ings 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 Qak 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-

geniensis), Japanese honeysuckle {Lonicera japonica). Johnson grass
i org

——

hum 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
Teucopus) (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 1ine. 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.

Unigue and Endangered Vertebrate Species

Two species considered endangered by the U.S. Department of the
Intericr(19) have been observed on or around the Reservation. The Indiana
bat (Myotis sodalis) 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 Hil1l 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 1
Tables 1-16.

tumposition, average basal area and numbers of species comprising
the overstory and understory of the 16 forest types identified by
numerical analysis. STORY=QVER 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 c¢m and less than 24.4 cm. AVBAS is the
mean basal area density (dmzlh) for the particular species within the
particular forest type.



————— —==-=~= STAND=CEDAR STORY=OVER

TREE

SHORTLEAF PINE
VIRGINIA PINE
EASTERN RED CEDAR
SHUMARD OAK
SCARLET OAK
CHESTNUT OAK

PAST OAK

SWANP CHESTNUT OAK
SWANP WHITE OAK
S¥EET GUN

BLACK WILLOW

ASH

ELN

SUGAR MAPLE

N=14

---------- STAND=CEDAR STORY=UNDER

TREE

LOBLOLLY PINE
LONGLEAFP PINE
VIRGINIA PINE
WHITE PINE
EASTERN RED CEDAR
SCARLET OAK
SWANP VHITE OAK
SWEBT GUN

ASH

ELN

HICKORY

BLACK WALNUT

N=1§2

26

Table 1

AVBAS

97.656
148,225
792.171

99.225

60.025

84.062
312.625
120.756
534.456
256.862
369.056
351.056
112, 225
490.000

AVBAS

99.012
98.162
55.981
36.450
283.415
171.575
195.700
78.012
46.512
97 .206
166.212
94.612

TREES
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TREE

SHORTLEAF PINE
VIBGINIA PINE
WHITE PINE

BLACK OAKX
NORTHERR RED OAK
BLACKJACK OAK
SCARLET OAK
CHESTNUT 0AK

POST OAK

WHITE OAK
BLACK GUN
SWEET GUN
RED MAPLE
YELLOW POPLAR

ASH
BEECH
HICKORY

------ STAND=CHESTNUT OAK STORY=UNDER

TREE

SHORTLEA?
EASTERN RED CEDAR
BLACK OAK

NORTHERR

POST OAK

WHITE OAK
BLACK GOnA
SWEET GUK
RED MAPLE
YELLOW POPLAR

ASH
HICKORY

SUGAR MAPLE

SOURWOOD

HOPHORNBEA M

N=19

RED OAK
SOUTHERN RED OAK
BLACKJACK OAK
SCARLET OAK
CHESTNUT ORK
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Table 2

ST AN D= CHESTNUT OAK STORY=0VER

AVBAS

230.447
134.112
82.656
229.174
227.639
93.025
409.91%5
950.675
141.616
360.970
135. 141
97.656
159.854
280.205
127.806
168.812
332.192

AVBAS

86.109
82.012
148.237
49.612
84,050
103.5¢%2
68.356
103.248
84.050
139.177
66.329
64.800
104.085
95.791
48.931
42.787
49.612
51.729
33.800

- s - -

TREES

N
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Table 3

- STAND=-RICKORY - TELLOV¥ POPLAR STORY=OVER --

TREE AVBAS TREES
SAORTLEAF PIRB 254.03) 3
VIRGINIA PINE 78.400 1
WHITE PINE 136.900 L
BLACK OAK 238.977 3
NORTRERN BRED OAK 220.753 3
POST OAK 148 .400 1
WHITE OAK 109.804 3
BRED NAPLEB 193.312 S
YELLOW POPLAR 286.607 18
BEECH 451.281% 2
BLACK CHERRY 124,256 1
HICKORY 487.048 26
N=12

= STAND=HICKORY - YEBLLOW POPLAEK STORY=UNDER -

TREE AVBAS TREES
NORTHERN RED OAK 521.687 10
SCARLET OAK 56.112 1
WHITE OAK 64,800 1
BLACK GUH 114,412 2
SWEET GUAR 110,350 1
RED MAPLZE 75.0%7 3
YELLOW PCPLAB 90. 106 5
ASH 93.250 2
BEECH 63.012 )
DOGWOGD 80.020 1
HICKORY 114,029 4
BLACK WALNUT 46.512 1
SOURWOOD 87.625 2
SASSAFRAS 92.450 1

N=14
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Table 2

------ STAND=LOBLOLLY PINE STORY=0OVER —~==v=-
TREE AVBAS TREES
LOBLOLLY PINE 931.040 187
SHORTLEAY PINE 74.256 1
YIBGINIA PInE 201, 156 2
ASH 146.306 1
BLACK CHERRAY 58.806 1
ELN 345. 156 1
SYCABRORE 371.475 3
N=7

wcme== STAND=LOBLOLLY PINR STOBY=UNDEBR --==--
TREE AVBAS TREES
LOBLOLLY PINE 659.508 145
SHORTLEAP PINE 199. 769 7
VIRGINIA PINE 192.812 2
EASTERN RED CEDAR 64.800 1
SWEET GUNM 221.8590 k|
BLACK CHERRY 48.906 2
SYCANORE 169.912 3

N=7



TREE

SHORTLEAP PINE
YIBGINIA PINE
EASTEBEN RED CEDAR
BLACK OAK
NORBRTHERN RED O&K
SOUTHERN RED OAK

SCARLBE™
POST OAK

WHITE OAK
BLACK GUN
SYBET GOR
RED NAPLE
YBELLOW POPLAR

BEECH
HICKQORY

BLACK WALNUT
WINGED ELN

SOURWOOD

N=18
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Table 5

STABD=RIXED OAX STORY=OVER

AVBAS

184.736
123.303
161,231
282.435
119.250
362.949
273. 266
120.756
3686.868
105.625
163. 656
259.751
197. 117
286.225
153.037
140.625
79.806
130.162

- -

TREBS

]
N Nat DN Dt DN W

==== -~== STAND=RIXED OAK STORY=UNDER ~=—eww--

TREE

SHORTLEAF PINE
VIRGINIA PINE
BLACK OAK
NORTHERN RED OAK
SOUTHERN RED OAK
SCARLET OAK

POST OAK

WHITE OAK

BLACK GuUn

SWEET GUA

RED MAPLE

YELLOW POPLAR

ASH
BEECH

BLACK CHERRY

HEXCKORY

SUGAR MAPLE
SOURWOOD
RED MULBERRY

N=19

AVBAS

32.512
196.012
92.450
39.200
102.406
82.8%2
105.800
70.203
68.854
206.875
87.806
71.994
68.462
61.250
36.45¢C
144.862
61.250
59.512
56.112

TREES
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Table 6

-« STAND=SCABLET OAK — HICKORY STORY=OVER ~-~-

TREE AVBAS TREES
YIRGINIA PINE 104,306 3
WHITE PINE 154.056 1
EASTERR BED CEDAR 159.725 2
BLACK OAK 384.400 1
SOOTHERN RED OAK 129.600 1
SCARLET QAKX 353.227 7
WHITE OAK 114,753 2
BLACK GUN 67.600 1
HIC*ORY 910.937 21
SUGAR BAPLE 340.762 2
WINGED ELN 119.025 1
SASSAPRAS 31.5006 1
N=12

=~ STAND=SCABLET OARK - HICKORY STORY=UNDER --

TREE KRVBAS TREES
SHORTLEZAF PINE 45.000 1
VIRGINIA PINE 92.450 1
EASTEBN BED CEDAR 112.531 3
BLACK OAK 76 .050 1
SCABLET OAK 105.650 2
WHITE OAK 94.612 1
BLACK GONM 42.050 1
SWEET GUS 179.294 5
RED BAPLE 101.250 1
YELLOW POPLAR 88.200 1
ASH 40.612 1
BEECH 59.512 1
HICKORY 99.012 1
BLACK WALNUT 48.050 )

=14



------ STAND=SHORFTLEAF PINE STORY=OVER

TREE

SHORTLEAF PINE
VIRGINIA PINE
WHITE PINE
EASTERN RED CEDAR
BLACK 0QAK
SOUTHERN RED OAK
CHESTNUT OAK
BLACK GUN

YELLCY POPLAR
ELN

HICKORY

----- STAND=SHORTLEAF PINE STORY=UNDER

TREE

SHORTLEAF PIRE
VIRGINIA PINE
EASTERN RED CEDAR
BLACK GUNM
SYEET GUM

RED HAPLE
YELLOW POPLAR
BLACK CHERRY
ELM

HICKCRY
PERSINNON
SOURWOOD

N=12
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Table 7

AVBAS

435.917
222.681
228.006
78.500
288.031
114.250
732.806
124.256
222.810
60.025
117. 306

AVBAS

390.116
99.681
113.098
50.931
211,667
105.931
9.692
102.625
114,725
113,450
88.117
67,140

- s s

TREES
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Table 8

STAWD=SUEET

TREE AVBAS
SHORTLEAF PINE 252.827
VIRGINIA PINE 133.498
EASTEBN RED CEDAR €8.906
NORTHERN RED OAK 17.006
SOUTHEBN RED OAK 199.628
SUEBT GUN 331.593
YELLOW POPLAR 158.00&
ASH 124.256
ELM 75.625
HICKORY 97.656
SUGAER MAPLE 361.062
N=11

-------- STARD=SWEET GUM STORY=UMNDZR
TREE AVBAS
SHORTLEAP PINE 162,212
VIRGINIA PINE 209.137
EASTERR RED CEDAR 93.069
SWEET GUM 82.256
RED MAPLE 62.381%
YELLOW POPLAR 92.337
ASH 79.306
ELN 181.850
SUGAR MAPLE 98.162
PERSINMON 36.450
HACKBERRY 37.3%2
SOURWOOD 45.200

N=12

GUB STORY=QVER -—~-=--=--

TREES

N
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Table 9

-------- ST AND=SYCAMORE STORY=OVER ~-==~=-==-

TREE AVBAS
SHORTLEAF PIRE 138.756
EASTER¥ RED CEDAR 210.825
POST OAK 635.631
YELLOW POPLAR 82.656
BLH 131.406
PERSINNOR 77.006
SYCANORE 737.159
w=7

=wen—ese STAND=SYCANORE STORY=UNDER

TREE AVBAS
VIRGIHIA PINE 112.812
EASTERN RED CEDAR 76 . 050
SWEET GUM 61.250
YELLOW POPLAR 417.875

=4

TREES
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Table 10

STAND=ONCLASSIPIED (TRANSITIONAL) STORY=0VER

TREE AVBAS TREES
SHORTLEAF PINE 61.256 1
BLACK OAK 187.056 1
SCARLET OAK 233.74 )
POST OAK 257.562 2
WHITE OAK 349.626 14
SWEET GUM 306. 199 14
YELLOW POPLAR 207.024 13
BEECH 355.812 3
EL# 97.656 1
SUGAR MAPLE 162.066 1
N=10

STAND=UNCLASSIFIED (TRANSITIONAL) STORY=UNDER

TREE AVBAS TREES
NORTHERN RED 0QAK u6.512 1
SCARLET OAK 119.006 3
WHITE OAK 144.394 10
BLACK GU®N 33.800 1
SWEET GUM 141.308 5
RED MAPLE 49.562 2
YELLOW POPLAR 85.562 2
ASH 106.031 4
BEECH 78.081 3
BLACK CHERRY 52.8%2 !
HICKORY 56.112 1
SOURWGOD 88.250 2

N=12
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Table 11

------ STAND=VIBRGINIA PINE STORY=0OVER —======-

TREE AVBAS TREES
SHORTLEAF PINE 302.464 33
VIRGINIA PINE 783. 368 144
BLACK OAK 164.531 2
SOUTHERN RED OAK 85.556 1
CHESTNUT OAK 345.462 2
POST OAK 466.062 3
WHITE OAK 849.087 3
RED HNAPLE 351.056 1
YELLOW POPLAR 179.655 4
=9

------ STAND=VIRGINIA PINE STORY=UNDER ---~--

TREE AVBAS TREES
SHORTLEAF PIRE 132.805 18
VIRGINIA PINE 277.682 51
EASTERN RED CEDAR 54.421 3
BLACK OAK 353.800 9
BLACK GUNM 51.6812 2
SWEET GUM 115.800 6
YELLOW POPLAR 52.603 4
BLACK CHERRY 43.51%2 1
DOGWOoOoD 82. 144 4
SUGAR MAPLE 56. 112 1
¥INGED ELM 156.912 3
SOURWOOR 57.608 4
SASSAFPRAS 80.912 3

N=13
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Table 12

------- STAND=WHITE OAK STORY=0OVER

TREE AVBAS
SHORTLEAF PIHRE 88.127
EASTERN RED CEDAR 99.225
NORTHERN RED OAK 367.816
SOUTHERN RED OAK 164.025
SCARLET OAK 204.756
POST OAK 253.085
WHITE OAK 867.872
RED MAPLE 202.390
YELLOW POPLAR 143,112
BEECH 288.056
HICKORY 184,196
SUGRR NAPLE 330.625
N=12

-======= STAND=WHITE OAK STORY=UNDER

TREE AVBAS
EASTERN RED CEDAR 63.012
BLACK OAK 32.5%2
NORTHERN RED OAK 101.125
POST OAK 112.812
WHITE OAK 137,225
BLACK GUN 55.162
SWEET GUNM 98.019
RED MAPLE 161.762
YELLOW PGPLAR 89.912
ASH 90.900
DOGWOOD 54.450
HICKORY 85.562
SUGAR MAPLE 96 .800
SOURNCOD 51.692

N=14

TREES
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Table 13

STAND=WHITE OAX - SHORTLEAF PINE STORY=0QOVER

TREE

SHORTLE'\F PINE
VIRGINIA PINE
EASTERN RED CEDAR
BLACK OAK
NORTHERN RED OAK
SCARLET OAK
CRESTNUT OAK
POST OAK

WHITE OAK

SWEET GUN

RED MAPLE

YELLOW POPLAR
ASH

HICKORY

N=14

AVBAS

384.712
159. 116
124,256
119.025
189.281
339.816
82.656
115.609
448.727
112,225
116.585
111.987
91.506
249.804

TREES

w

-d
F IO FO VYRR N RPN JUNY N RPNy PV S |

STAND=WHITE OAK ~ SHORTLEAP PINE STORY=UNDER

TREE

SHORTLEAF PINE
VIRGINIA PINE
EASTERN RED CEDAR
NOBRTHERN RED 02K
SOUTHERR RED OAK
SCARLET OAK

POST OAK

WHITE OAK

BLACK GOM

RED MAPLE

YELLOW POPLAR
ASH

BLACK CHERRY
HICKORY

SOURWOOD

HONEY LOCUST

RED MULBERRY

N= 17

AVBAS

262.187
45.000
101.462
49.612
138.925
84.050
49.612
163. 162
56.112
110.629
189.944
68.056
51.400
121.441
70.312
86.312
104.512

TREES
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Table 14

-- STAND=WHITE OAK - WHITE PINE STORY=OVER --

TREE AVBAS
SHORTLEAF PINE 164 .400
VIRGINIA PINE 103.135
HHITE PIRE 536.668
NORTHERN RED OAK 140.206
SOUTHERN BED OAK 210.206
CHESTEUT 0AK 154 .056
POST OAK 202.900
SWANP WHITE OAK 203.731
WHITE OAK 605.175
SWEET GUHN 78.400
YELLOW POPLAR 67.600
BEBECH 718.025
HICKORY 91.506
N=13

TREES

-t DN NN WD

- STAND=WHITE OAK -~ WHITE PINE STORY=UNDER --

TREE AVBAS
SHORTLEAF PINE 48.050
VIRGINIA PINE 51. 200
WHITE PINB 335.004
EASTERN RED CEDAR 47.058
POST OAK 86.112
SWEET GUA 99.012
YELLOW POPLAR 158.819
BEECH 61.250
SOURWOOD 76 . 050

N=9

TREES
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Table 15

STAND=VHITE OAK - YELLOW POPLAR STORY=OVER ~

TREE AVBAS TREES
BLACK OAK 135.212 2
NORTHERN RED OAKX 216.916 2
SCARLET OAK 204.216 2
BUR OAK 135.056 1
CHESTNUT OAK 81.840 3
WHITE QAKX 578.252 30
BLACK GUN 102.400 1
SWEET GUN 75.625 1
RED MAPLE 258, 359 11
YELLOW POPLAR 410.389 26
ASH 204,756 2
RICKORY 165.976 8
SYCARORE 205.025 )
N=13

STAND=WHITE OAK - YELLO¥ POPLAR STORY=UNDER

TREE AVBAS TREES
EASTERN RED CEDAR 36.450 1
CHESTNUT OAK 33.800 1
BLACK GUXN 94.612 1
SWEET GUA 83.958 4
RED MAPLE 79.608 4
YELLOW POPLAR 132.525 6
BLACK CHERRY 75.650 2
ELN 76.0S0 1
HICKORY 106.600 6
SUGAR NAPLE 45.000 1
SOURWOOD 48.981 2
SYCAMORE 32,512 1
SASSAFRAS 42,050 1

N=13
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Table 16

------ STAND=YELLOW POPLAR STORY=OVER —====~-=~

TREE AVBAS TREES
SHORTLEAF PINE 122.609 3
EASTEBN RED CEDAR 70.225 1
NORTHERN RED OAK 126.025 1
SHUNARD OAK 168. 100 1
SCARLET OAK 13t.406 1
SWEET GUN 99.225 1
YELLOW POPLAR 418. 390 29
ASH 337.528 5
ELH 154.806 6
HICKORY 99.225 1
PERSIMMON 67.600 1
BLACK WALNUT 240. 100 1
BLACX LOCUST 58.806 1
SASSATFRAS 521.162 4
N=14

------ STAND=YELLOW POPLAB STORY=URDER ------

TREE AVBAS TREES
SHORTLEAF PINE 317.506 24
VIBRGINIA PINE 65.812 2
SWANP CHESTNUT OAK 59.512 1
SWEET GUM 122.975 8
YELLOW POPLAR 113.530 9
ASH 75.781 2
HICRORY 80.000 L
SUGAR HAPLE 86.112 1
PERSINMON 42.050 1
BLACK WALNOT 140.725 2
SOURWO0OD 33.800 1
RED MULB ERRY 88.200 1
SASSAFRAS 597.719 18

N=13
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APPENDIX II
Tables 1-3.

Animal 1isting by habitat types

1 includes open water, streams and swampy areas.

2 is 0ld field including highly disturbed areas such as roadsides,
regularly mowed areas, and shrub and tree invaded fields.

3 is Loblolly pine (Pinus taeda) plantations and pine stands.
These are hardwood forest types.

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

5 occurs usually on north facing slopes, lower siopes, coves, and
other areas that are fairly moist.

6 occurs in relatively dry areas: upper slopes, ridges, south
facing siopes, rocky and thin soiled area.



MANE

COMRON LOCH
PIED-BILLED GREBE
GREAT BLUE HERON
CATTLE EGRET
GREEF HERON
CONNON EGRET
W0D PUCK

PLHTAIL
GRERN-VING TEAL
BLUB-WING TEAL
BALLARD

BLACK DUCK
GADWALL

LESSER SCAUP
BEDHEAD

BRI NC-HBCK DUCK
CABVYASBACK

CANADA GOQOSE
BUPPLEHBAD

CONHON GOLDE NEYE
HOODED NERGA NSER
ASEBICAN WIDGEONW
CONBOR ARRGA NSER
BED BREASTED BERGANSER
RIDDY DUCK
COOPBR?S HAWK
SHARP-SHINKED HAWK
BED-TAILED HAWK
BED-SHOULDERED RANK
BBOAD-VINGED HANK
TUBRKBY VOLTUBE
BARSH HAUK

BLALK VOLYURE
SPARROW HAWX
BALD EAGLE

0S PREY

ROPPED GROUSE
BOBUWHITE

TURKEY

AMERICAN CoO?
CONNGYE GALLIWULE
SPOTTED SASDPIPER
CONAQN sSwuipe
KILLDEER

BLACK TEEBN
HERRING GULL

BRI ¥G-BILLED GULL
ASERICAN WOODCOCK
ROCK DQVE
MOUJBNING DOYVE
YELLOW-BILLEC DOVE
CHUCK-WILL'S -¥IDOW
WHIP-POOR-RILL
CONNON NIGHTHANK
GHEAT HORRED OWL

GENOS

GAVIA
PODILYNBUS
ARDEA
BOBOLCUS
BUTORIDES
CASHRRODIOS
ALX

ABAS

ANAS

ANAS

AWAS

ANAS

ANAS
AYTAYA
AYTHYA
AYTHEA
AYTHYA
BRANTA
BUCEPHALA
BUCBPHAL A
LOPHODIT BS
NARECA
NERGUS
NERGUS
oxyYuea
ACCIPITER
ACCIPITER
8UTBO
BUTEO
BUTEO
CATHARTES
CIRCUS
COBAGYPS
PALCO
HALIAEBTUS
PANDION
BOMASA
COLINGS
HELEBAGRIS
PULICA
GALLINULA
ACTITUS
CAPELLA
CHABADRIDS
CHLIDONIAS
LABUS
LARDS
PHILOHELA
COLUNBIA
ZENAXDURR
COCCYZUS
CAPRINILGUS
CAPBINULGUS
CHORDEILIS
BOBO

Table Y. Rirds and Mammals

SPECIES VARIETY

Innge
PODICEPS
HERODIAS
18IS
YIRESCENS
AuBd

SPONS A
ACOTA
CAROLIPENSIS
DISCOBS
PLATY BHYNCHOS
RUBRIPES
STREPERA
ATPINIS
ABERICANA
COLLARIS
VALIS IBRRIA
CADADENSLS
ALBEOLA
CLANGOL2
CUCULLATYS
AABRICANA
BERGA NSER
SERRATOR
JABAICERS IS
COOPERIT
STRIATUS
JANAICERSIS
LINVEA 705
PLATY PT ERUS
AURA

CYA NBUS
ATRATUS
SPARYERIUS
LEJCOCEPHALUS
HAL IAETOS
UHBELLUS
VIRGI 6X ANUS
GALLOPA VO
ANERICASA
CHLOROPUS
AKULARTY
GALLINAGO
VOCIFPZROUS
NIGER
ARGENTATUS
DELAMARENSIS
BINoR

LIVIA
NACRODRA
ARERICANUS
CAROLIMENSIS
YOCIFRBOUS
AINOR
FIRGINIANUS
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NAHE

SCREECH OWL

BARRED ONL

BARN OWL
BUBY-THROATED HOUMMINGBIBD
BED-BELLIERD WOODPECKER
YELLOW-SHAPTED PLICKER
DOWNY WOODPECKER
HATRY WOODPECKER
PILEATED WOODPECKER
BED~HEADED W CODPECKER
YELLOW-BELLI PD SAPSDCKER
BELTED KIMGF ISHER
BED-WINGED BLACKBIRD
BACHBAAN'S SPARROW
GRASSHOPPER SPARROWM
CEDAR VAXIVING

PURPLE PINCH

BROWN CREPPER

EASTERN HOODPEWER
connoN Crow

BLUE JAY

BAY BREASTED WARBLER
CERULSAN WARBLER
NYRTLE WABBLER

PREAIRIE WARBLER
YELLOW-THROATED WARBLER
KAGNOLIA WARBLER
CHESTNUT~SIDED WARBLER
YELLOW WARBLER

PI NE WARBLER

CATBIRD

LEAST PLYCATCHER
ACADIAN PLYC ATCHER
HORNED LARK

YELLOW THROAT

BLUE GROSBEAK

HORNM EATING WARBLER
EVENING GROS BEAK

BARN SWALLOW

HERMIT THRUSH

WooD THRUSH
YELLOW-BREASTED CHAT
ORCHARD ORIOLF
SLATE-COLOEED JUNCO
LIGGER~HERD SHRIKE
SHATNSON'S WARBLER

RED CROSSBILL

SONG SPARROW

MOCKING BIRD
BLACK~AND-WHITE HARBLER
BROWN-HEADED COVBIRD
GREAT CRESTIED PLYCATCHER
WHISTLING SWAN
KENTUCKY WARBLER
PARULA WARBL ER

GERUS

orus

STRIX

TYTO
ARCHILOCBOS
CENTURUS
COLAPTES
DEBDROCOPUS
DENDROCOPUS
HYLATQHNUS
BELANESPES
SPHIRAPICUS
HEGACEBYLE
AGELAIUS
AINOPHILA
ARNODRANUS
BONBYCILLA
CARPODACUS
CERTHIA
CONTOPUS
CoRvus
CYAROCITTA
DENDROICA
DENDROICA
DERDROICA
DEWDROICA
DENDROICA
DENDBOICA
DENDRDICA
DEWDROICA
DENDROICA
DUMATELLA
ENPIDORA X
ENPIDONAX
ERENOPHI LA
GEOTHLYPIS
GOIRACA
HELBITHEROS
HESPER IP HOND
HIRUNDO
HYLOCICHLA
HYLOCICHLA
ICTERIA
ICTERUS
JUNCO

LA FLUS
LTAMOTHLIPIS
LOXIA
NELOSPIZA
nINGS
ANLIOTILTA
MOLOTHRUS
HYIARCHUS
OLORB
OPOROBNIS
PARULA

Table |, Birds and Mammals (continued)

SPECIES

ASIQ
YARIA
ALBa
COLUB RIS
CABOL INUS
ADRATOS
PUBRSCESRS
VILLO SUS
PILRATUS

ERYTARGCEPHALUS

VARIUS
AlLCrOoN
PHORN ICRUS
ABSTIVA
SAVANNARUN
CEDROSUR
PUBPUREUS
PAAILIARIS
VIRENS

B8BACH YRHYNCROS

CRISTATA
CASTANEA
CERULEA
CORORATA
DISCOLOB
DONIMICA
AAGMOLIA
PENSYLVANICA
PETRCHILA
PINDS
CABOLINENSIS
nINIALS
YIRRBSCENS
ALPRSTRIS
TRICHAS
CARRULEA
YERAIYORUS
VESPERTIVA
2USTICA
GUTTATA
AUSTELINA
VIRRNS
SPURLI US
HIEMALIS
LUDOY ICIANDS
SUA IWSONII
CURVI BOSTRA
MPLODIA

POL YG LOTTOS
VARIA

ATER
CRINITOS
COLUABIANUS
PORMOSUS
ANERICANA

VARIETT

TYPE_Y
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NANE

TUPTED T1TKOUSE
CAROLINA CHICKADEE
ENGLISE SPARROW
HENSLOW 'S SPARROW
IADISO BUNTING
BOSE-BREASTED GROSBEAK
RCFOUS-SIDED TOWHEE
SCABLET TABAGER
SUNMER TANAGER
HLOE-GRAY GNATCATCHER
PURPLE MARTIN
PROTHOROTARY WARBLER
CONMON GBACKLE
BUBY-CROWNED KINGLET
GOLDEN~CROWNED KINGLET
CARDINAL

BANK SWALLOW

EASTERS PHOEEE
LOUISIANA VATER THROSH
OVENBIRD

AMEBICAN REDSTART
EASTER BLUBBIRD
WHITE-BREASTED ROTHATCH
PINE SISKIRN

ANBRICAN GOLDPINCH
CHIPPING SPABROW
FIELD SPARROW

ROUGH WINGED SWALLOW
EASTERN NEBADOWLARK
STABLING

BEWICK'S WREN
CAROLINA WBRENM

BROER THRASHER

HOUSE WREN

ROBIN

BASTERN KINGBIRD
BLUE-WIBGED WARBLER
YELLGW-THROA TED VIREO
SHITR-EYPD VIREO
BED-EYED VIREO
AOODED WAHBLER
YHITBE-THROAMT ED SPARROY
QP POSSUA
SHORT-TAILED SHREW
LEAST SHREW

EASTERR NOLE
SOUTHEASTERN SHREW
BIG BROWN BAT

SILVEF HAIRED BAT
RED BAT

HOARY BAT

KEEN'S KYOTIS

LITTLE BROWE BAT
INDIANA BYOTIS
EVENING BAT

GENUS

PARUS

PARUS
PASSER
PASSERHERBULUS
PASSERINA
PHBUCTICUS
PIPILO
PIRANGA
PIRANGA
POLIOPTILA
PROGME
PROTONOTABIA
QUISCALUS
REGULDS
REGULUS
RICHNOND BNA
RIPARIA
SAYORXIS
SEIURUS

SEI YURUS
SETOPHAGA
SIALIA
SITTA

SPINUS
SPINUS
SPIZELLA
SPIZELLA
STELGIDOPTERYX
STURNELLA
STORNUS
THRYOMAY ES
TRRYOTRORUS
TOXOSTONA
TROGLODYTES
TURDUS
TYRAANYS
VERRTIVORA
VIKEO

VIREOD

VIREO
WILSORIA
ZONOTRICHIA
DIDELPHIS
BLARINA
CRYPTOYLIS
SCALOPUS
SOREX
EPTESICUS
LASIONYCTERIS
LASIURUS
LASIURUS
8YOTIS
AYOTIS
AYOTIS
NYCTICEUIS

Table 1.

SPECIES

BICOLOB

Birds and Mammals {continued)

VARIETY

CAROLINENSIS
DOSBSTICUS
HEN SLOWI

CYANEA

LUDOYICIANUS
BRYTHROPHTHALND S
OLIYACEA

CAEBULEA

SIS
CITREA

QUISCULA
CALENDULA

SATBADA

CARDIMALIS

BRIPARTS
PHORBE

NOTACILLA
AUROCAPILLUS
RUTICILLA

SIALIS

CAROLINENSIS

PINUS
TRISTIS

PASSERIFA

PUS ILLA

ROPICOLLIS

HAGRA

VULGABUS
BEWICKIX
LUWOVICIANUS

ROPUX
AEDON

M IGRA TOBIUS
TYRANNOS

PINUS

PLAVIPRONS

GRISEUS

OLIVACEOUS

CITRINA

ALBICOLLIS
HARSOPIALIS
BREYICAUDA

PARVR

AQUAT ICUS
LONGIBOSTRI S

roscus

NOC TIVAGANS
BOREALIS
CINBREOS

KEERIL

LUAPUGES

SODALIS

HOMERALIS
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NANE

EASTERN PIPT STRELLE
EASTERN COTTONTAIL
BEAVER

SIUTHERN PLY ING SQUIRREL
HOODCHUCK

WDODLAND VOLE
HOUSE NQOSE

GOLDEW MNOUSE
BUSKRAT

HA RSH RICE RAT
VHITE-POOTED NOUSE
HIRWAY BAT

EASTEEN HABVEST MOUSP
GRAY SQUIRREL
HISPED COTTOH RAT
EASTERN CRIPNUNK
BOBCAT

STRIPED SKUNK
LONG-TAILED WEASEL
oI BK

RACCOON

GHAY FOX

RED POX

WHITE TAILED DEER

N=189

Table 1.
GENUS SPECIES
PIPISTRELLES SUBPLAYUS
SYLYILAGUS PLURIDANUS
CASTOR CANADENSIS
GLAUCORYS VOLANS
MARROTA BONAX
MICBOTUS PINBTORUN
nus AUS CULUS
OCHROTONYS NUTTALLI
ONDATRA Z1B BT HICUS
ORYZONYS PALUSTRIS
PERONYSCUS LEUCOPDS
YATTUS NORVEGICUS
REITHRODONTONYS HOUMULIS
SCIURUS CAROLINERSIS
SIGHNODON HISPIDUS
TANIAS ST IATUS
LYINX BUPUS
NEPHITIS HEPRITIS
NUSTELA PRENATA
NUSTELA vison
PROCYOR LOTOR
gRroCcYO® CINBREOARGENTIO
VULPBS raLva
ODOCOILBUS VIGINIARUS

Birds and Manmals {continued)

VARIETY

TYPE_}

TYPE_2 TYPE_3

< m

bt Do P g D DS P

TYPE_4

4
X
X

”»

. PE py M

TYPE_5 TYPE_b

X X
X I
X
X

) §
b 3 )
X I
X 4
X X
X
1 X
X X
¢ X
4 X

Ly



GENUS

AGELEROPSIS
AGROECA
AJACHIPTERIA
ANARITA
ANTRODIAETUS
AHYPHAENELLA
APOCHTHONIUS
BELBA

BELBR
CANISIA
CARISIA
CARABODES
CAST IANEIRA
CBRA TICELUS
CERATOPPIA
CERATOPPIA
CEBATOZETES
CHAN OBATES
CICURINA
CIRURINR
CLUBIONR
COBRAS

CULT BORIBULA
DINOCHEIRUS
DRAS SYLLUS
DRASSYLLUS
ENIOCHTRONIUS
EPERIGONE
EPIORIBATULR
EPUOHHANNIA
ERENOBELBA
ERIGONE
GALUNER
GNAPHOS A
GNAPHOSA

GY HNODANABJS
HABROCESTON
HABNIA
RERMANIELLA
HYPOCHTHONIOS
LATRYS
LATHYS

LEPT HYPHARTES
LIACARUS
LIEBBSTADIA
LINYFAIA
LITOPYLLODS
LOHNANNIA
LYCOSA
LYCOSA
LYCOSA
LYCOSA
LYCOSA
LYCOSA
HEIONETR

SPECIES

OXLAHONA
PRATENSIS
AUSTBALIS
ANINOSA
SHOEMAK ERI
SALTABONDA
NOESTUS
JACOTI
RIVAL IS
BIVERRUCATA
SPINIFER

ALATA

BIPILIS
AICROSETA

ABRCUATA

QBESA
TAUGYNUS
JUNCTA

VIRGI NIAKUS
TRIDENTATA
CYLINDRICA

AUTUMNALIS
VIRGI NIENSIS
FONTINALIS
SERICATA

PARYULUN
CINEREA
BOBUSTA
ROUPOLUS
INNACULATA
BASCULINA
SABOLOSA
ARQUIDE NTATUS
HUNERALIS
NACULATA
RUPICOL ENS

AUIDA
AVARA
GULOSA
HELLODO
PUNCTULATA
BABIDA
AKGULATA

VARIETY

Teble 2.

Arthropods

TYPE_1

TYPE_2
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TYPE_3  TYPE_4
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GENUS

BICROBISION
RICROZETES
HISUNEROPS
NANH BBNANNIA
NANHERBABNRIA
NEOBISIUN
NEON ELLA
NEOS CONA
ROTH RUS

NOTH RUS
GPPIA

OPPI A
ORIBATULA
OXYOPES

PACH TLOAERIDES
PABAKALOMNNA
PARA PELOPS
PARA PAIDIPPUS
PARDOSA
PBLOPS
PELOBIBATES
PHIDIPPUS
PHRURBROTIAPOUS
PHRU BOTIN?US
PISAURINA
PLAT YNOTHRUS
PROTORIBATES
PSEUDOTRITIA
RACHODRASSUS
R05ST BOZETRS
SCHELORIBATES
SCRI ZOCOSA
SPINTHARUS
STEATODA
STEXGARACARUS
SUCTOREBLBA
TECTOCEPHEUS
THXIODINA
TRHYPOCHTHONIUS
TYBANNOCHTHONYD
UROPODA
VELOFPIA
WADOTES

XYIST ICUS
XYSTICUS
XYST ICUS
ZELO IBS
ZBTOBCRESTES
ZYGORIBATULA
GARNARUS
GARNARDS
LIGIDIOA
LINOTAENIA
QT GC BYPTOPS
OTOC RYPTOPS

SPECIES

CoNPUSUN
APPAL ACHICOLA

ARBOLATA
ELEGANTOULA

VINNULA

QUADRIPILUS
SYLVESTRIS
SUBPECTINATA
TRANSLANBLLATA

AUDOUINY
ROBUSTUN
BIPOURCATUS
BABRGINATOS

CLARUS
ALARIUS

PELTIPER
LOBOTRICHUS
LORICATA
ECRINUS

ANBRICANA
TERRAPENAE
PALUSTRIS
VELATUS
POERPERA
ANERICA WIS
S

HYBRIDUS
AUCTIPICUS
ELEGANS
PRATERRUS
SUBTERRAMEUS
BQUESTRIS

BRBVIRANUS
NINUS

BIDENS
NIGRIDUS
SRYPINOSUS

Table 2.

VARIETY

Arthropods

{continued)

TYPE_1 TYPE_2
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GENUS

THRATOPS
APHELORIA
BRAC HORIRA
BRACHYICYBE
BRACRYCYBE
CAHNRALA
DIXIDESAUS
BURYURDS
GYALOSTRTHUS
PTYTOIVULUS
SCYTOROTUS
ALLOFAUROPUS
PLUROPUS
STYL OP2 UROPUS
FOLSONAIA
FOLSONIA

POLS ONIA
FOLSOMIDES
RYPOGASTRURA
HYPOGASTRURA
ISOY ONA
ISOTONIELLA
LEPI DOCYRTUS
BICRANURIDA
BORT LINA

ODON TELLA
ODONTELLA
ONYCHIURDS
ONYCHIURUS
ONYC RIURUS
ONYCHIURDS
PROI SOTONA

PS 20U DACRORUT BES
PSEUDOSINELLA
SIMBELLA
SHINTHURINOS
TONOCERUS
TOLL BERGIA
BUBYTHRIPS
PFRABKLINIELLA
HOPL OTHRIPS
LI5S OTHRIPS
BACHILIS
SERICCTHRIFES
SERICGTIRRIPS
TBACBITHRIPS
BARBTIS
EPHERERA
HABROPHLEBSA
HA BROPHLEBICDES
PABA LEPTOPHLEBI
PENTAGENIA
STENONENA
ATLA NTICUS
CEOT EOPHILUS

SPECIES

POSTICDS
NONTANA
INITIALIS
LECONTRI
PRTASATA
ANNULATA
ERASDS
LERCHIIX
KOBTICOLENS
INPREBSSDS
GRANULATUS
BOHNSACKI
POKENSIS
QUADRISULCUS
BLONGAT A
PINETARIA
SENSIBILIS
PABRYDS

ARNATA
OLIVACEA
uINOR

FURCIPERA
CALLOWAYIA
PSEUDOLABBLLIFE
SCABRA

COCKLEL
FINETARIOS
MILLSI

RANOSUS

SUBCRASSOIDES
LEPIDOCYRTUS

BLEGANS
LAMBLLIFEROS
X2AUSBADEBRK
RATSONL
TRITICI
ARGUSTICEPS
HUSCORUN

ANNOLIPRS
APICALIS
¥ATSONI

GIBBQSUS
GRECILIPES

Table 2. Arthropods (continued)

VARIETY

FRATERNUS

YIOLACEA

TYPE_1

LR R N R _F 1

TIPE_2
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GENDS

CHORTOPHAGA
CONOCEPHALUS
CONOCEPHALUS
CBRYPTOCBRCUS
DISQOSTEIRA
GRYLLGS
GRYLLBS

HIPP ISCUS
BELA KOPLUS
BELA WOPLUS
HELA NOPLOS
HELA NOPLUS
HETALEPTA

NEOCONOCRPHALUS

OECA ¥THUS
OECA NTUUS
ORCHELIUN
PARCOBLATTA
PT ER OREROBIUS
PTERONBHOBIOS
PTERONENOBIUS
SYRBULA
ACRONRURIA
ALLOPERLA
ISOPERLA

LEUC TRA
NENOCAPNIA
NERO URA

PELT OPERLA
PERL INELLA
PHAS GONOPHORA
ACANTHOCEPHALA
ALYDUS
ABRCHIMERUS
BOCHISTUS
LEPTOPTEREA
PODISUS
CLASTOPTERA
DRACULA

PARA PHLEPSIUS
SCAPHYTOPIUS
TIBICEW

CHAU L10DES
CBRY SOPA
SIALIS

ADALIA

ABOLUS
AGBIOTES

AHAS VYEBSOS
ALATUS
ANARDUS
ANASPIS
ANTHICUS
ANTHICUS
ASTENUS

SPECIES

PASCIATUS
STRICTUS
POBCTULATUS

YEBREALLS

DIPFERENTIALIS
PENOR~RUBBUN
ABXICANA
SANGUIHIPLIES

QUADRIPUNCTATUS

PASCIATUS
HACOLATUS
NYKPHS
ADNIRABILIS

SIRILIS
CAROLINA

CAPITATA
PENORATA

CEPAALA

NELILLUS
OBLORGOS
ADYENA
OCOLTATGS
BRURRRUS

CERVINDS
FLOBALIS
DISCOPUNCTATUS

Table 2.

VARIETY

Arthropods {continued)

TYPE_1

PP ot Bt g P 3 B By

TYPE_2

X
X
X
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GEWS

ASTEWUS
ATABNIUS
ATHETA

BA TR 150DES
BENMBIDION
cALOSOMA
cARPELINUS
CASSIDA
CATOBARM
CHAULIOGWATHUS
CRLA BNIUS
CHLAERIUS
CICINDRLA
CICIUDELA
COPELATUS
CORTICARIA
CTENICERA
CYCLONEDIA
DICAELUS
DIOCHUS
DORC ASCRERA
BCBIASTER
ECTOPARIA
EnAPACS
EgPITRIX
EvAR THRUS
EVARTHROS
GALBRITA
HARPALUS
HARP ALUS
HOLOLEPTA
LASIDOBERA
LACCOPHILUS
LA RN OPBLOBUS
LISTROWOTUS
NALT HODES
NABO NETUS
NELA NOPHYHALNA
SELAWOPHTHALNA
NELA #0T0S
NETR JOMA
®QNOTONA
WORDELLISTENA
WYCETOPORUS
ODO¥ TOPUS
OLISTHOPUS
0N THOPRAGUS
oxYPODA
OXYTALUS
PALARINDS
PASIAACRUS
PASI BACHUS
PRILONTAUS
pPHILCNTBUS
PHOTIRUS

Yable 2.

SPECIES VARIEBTY
PROLI KOS
SCHUART 2BI

GLOBOSDS

EHARGINATUS
SEXGUTTATA
UNLPURCTATA

PLONGATA

PORVUS XCARINATOS
NANOS
NIGRDA

PREVICORNIS

W1TID0S
HIBTIPESNIS
ABERICANUS
SODALIS
JAROS

CONPAR
QUADRIDEWT ATh

BIGOTTATUS
COMCAVUS

DISTINGURADA
SINPLEX
CASTAWORES

YOLVIPES
INFPINA
YLAVIOCOLLIS
CALCEATDS
PABHATDS

BXicous

DEPRESSUS
YLONGATUS
HEPATICUS
yAPRATILIS
SCINTILLAWS

Arthropods {continued)

TYPE_! TYPE_2
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GENUS

PSEPHENUS
PTEROSTICHUS
SCAPHINOTUS
SCAPAIROTDS
SCOPAEUS
SERICA
SILPHA

SPHA rRODERUS
STAPRYLINUS
SUPHISELLUS
TACHIYS

THRO SCUS
TOAARUS
TRIGONOGNATHA
TROX

TYPHAEA

AGAT HIS

ANBL YOPONE
APHA ENOGASTER
APIS
BRACHYNYBNEX
CABPONOTUS
LEPT CTRORAX
#ONOMORION
HYBRECINA
AYBRAICA
PABATRECHINA
PHEIDOLE
PONERA
PRENOLETIS
SOLE NOPUS
TAPI ROHA
AWARETE
ANTOCHA

BRAD YSIA
BRADYSIA
CHIROWONUS
CRICTOPUS

CRYP TOCHIRONORU

COLICOIDES
CICRANOTA
DIXIA

DRAP BTIS
HOLOBUSTIA
ITONIDA
LASI ORELEA
LEPTOCERA
LEPT OMETOPA

LESTODIPLOSIS

MEGASELIA
MYCODIPLOSIIS
PEDICIA
PRYXIA

PS YCHODA
TELAATOSCOPUS

SPECIES

08BSCURIS
ANDBENWSII
UNICOLOR

NOVEBORACENSIS
STEBROSTONUS
BADIPES

LAEVUS
CHEVROLATI
POLCHELLUS
CORACINA

STEROCOREA

PALLIPES
RUDIS
RELLIFERA
DEPILIS
PENNSYLVANICUS
CURV ISP INOSUS
nIRINIBOA
AMERICANA
PINETORUNM
MELANDERI
DENTATA
COARCTATA
INPARIS
HOLESTO
SESSILE

TRITIREY

LATIPES

ALTERNATA

Table 2. Arthropods {continued)

VABIETY TYPE_1 TYPE_2
X
GERNARI
HEBOS
I
X
X
X
X
X
X
X
X
¢
X
) 4
X
X
X
PENNSYLVARICA X
4
) 4
X
4
1
X
X
I
4
4
}
| 4
X
X
X
X
X
X
X
X
X
}
X
X

TYPE_3 TYPE_4

» L ] g

LR R B N N N _J

»” LR _R_]

LR B B _N-8_ B} ”

» » o

TYPE_S TYPE_6

> pe M

o px >4 o

£¢



GENUS

DIPLECTRONA
GEOR A

GLOS S0S0NA
HYDBROPSYCHE
HYDROPSYCHE
HYDROPSYCHE
LEPIDOSTONA
BEOPHYLAX
NEURECLIPSIS
PABASYCHE
POLYCBNTBOPUS
PSILCTHETA
PYCNOPSYCHE
REYACOPHILA
SHNICRIDEA
THEL IOPSYCHE
TREN TONIUS

w=347

SPECIBS

SIGRIER
DEPRAVATA
BOROSA
SPARNA
GRISEOR
AUTONKUS

ANTICA
FENESTRA

Table 2.

VARIETY

Arthropods (continued)

TYPE_1  TIPE_2  TYPE_3}  TYPE_4  TYPE_S  TYPE_6
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NANE

NOBTHERN CRICKET PROG
ANERICAN TOAD

FOWLERR'S TOAD

EASTERN NABROW-HOUTHED TOAD
SPRING PEEPEB

GHAY TREE FBOG

UPLAND CHOROS PROG
BULLPRQGG

BRONZE FR0G

PICKXBREL PROG

LEOPARD PROG

WOO0D PROG

EASTBRN SPADEPOOT
SPOTTED SALANANDER
HELLBENDER

DUSKY SALAMANDER

BED SPOTTED NEWT
SJIUTHERN TWO-LINED SALAMANDER
THREE-LINED SALAMANDER
CAVE SALAMANDER

SPRING SALANANDER
BUDPUPPY

RED-BACKED SALANANDER
SLIAY SALANANDER
NORTHERN RED SALAMAMNDER
SHAPPING TURTLE

EASTERN PAINTRD TURTLE
MAP TURTLE

OUACHITA H#AP TURTLE
SLIDER

YELLOW-~BELLIED TURTLE
STRIPED-NECK MUSK TURTLE
STINKPQT

EASTERN BOX TURTLE
EASTERN SPINY SOPTSHELL TURTLE
NORTHEEN COPPERHEAD
GBREEN ANOLB

EASTERN WORM SHNAKE
SCABLET SNAKE

SIX~LINE RACEBUNNEE
NORTHERN BLACK RACER
TINBER RATTL ESWAKE
NORTHERN RINGNECK SNAKE
CORM SNAKE

BLACK BAT SNAKE
FIVE-LINED S KINK
BEOADHEAD SK INK

BEASTERN HOGNOSE SHAKE
MOLE SMAKE

EASTERN HWILK SNAKE
BLACK KI¥G S NAKE
GROUND SKINK

QUEEN SWAKE

HOBTHERN WATER SWAKE
ROUGH GREEHN SKAKE

GENUS

ACRIS

BOYO

BU FO
GASTROPHBYNE
HYLA

AYLA
PSEUDACBIS
RANA

BANA

RANA

RA KA

RANA
SCAPHIOPUS
ARBYSTOAA
CRYPTOBRANCHUS
DESNOGNATHUS
DIENICTYLUS
EURYCEA
EURICEA
EQRYCEA
GYBRINOPHILUS
NBCTURUS
PLETHODOS
PLETHODOW
PSEUDOTR ITON
CHELYDRA
CHRYSEAYS
GRAPTENYS
GRAPTENYS
PSEUDERYS
PSBUDENYS
STERNOTHAERUS
STERNQTHAERUS
TERRAPENE
TRIONIX
AGKISTRODON
ANOLIS
CARPHOPHIS
CERQPHORA
CRENIDOPHORUS
COLUBER
CROTALUS
DIADOPHIS
ELAPHE
ELAPHE
EJARCES
EURECES

HET ERODIN
LARPROPELTIS
LANPROPELTIS
LARPROPELTIS
LYGOSONA
NATRIX
NATRBIX
OPHEODRYS

Table 3. Reptiles and Amphibians

SPECIES

CREPITARS
ANERICANUS
W¥00DY 0USPI
CARQL INENSIS
CRUCIPER
YERSICOLOR
TRBISERIATA
CATESBEIANA
CLANITANS
PALUSTRIS
PIPIENRS
SYLVATICA
HOLBROOKI
MACOLATUN
ALLEGAWIENSIS
FUSCOS
VIRIDESCENS
BIS LI NEATA
LONGICAUDA
LUCIFPUGA
POBPHYRIT ICUS
HACULOSUS
CINEREUS
GUITI wOSUS
BUBER
SERPENTINA
PICTa

GEOGE APHICA
PSEUDOGEOGRAPHI
CONCINNA
SCEIPTA
MINOR

000 ®A TUS
CABOLINA
SPINIPER

CON TORTRIX
CAROLINENSIS
ABOBNUS
COCCINER
SEXLINEATUS
CONSTRICTOR
HORRI DUS
PUNCTATUS
GUTTATA
OBSQLPTA
FASCIATUS
LATICEPS
PLATYRAINOS
CALLIGASTER
DOLIATA
GETULUS
LATERALE
SEPTERVITTATA
SIPEDON
ABSTIVUS

VARIET?

CHBEPITANS
ABERICANDS
FONLERI
CABOLINENSIS
CRUCIPBR
VERSICOLOR

HOLBROOKL

VIRIDESCENS

GLUTIHOSUS
RUBER
SERPENTINA

OUACHITBNSIS
HIBROGLYPHICA
PELTYPER
CAROL I¥A
SPINIFER
ROKBSON

ABOENUS

EDWARDSI
GUTTATA

RHONBOMACULATA
TR1ANGULON
RIGER

SEPTENVITTATA
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Table 3. Reptiles and Amphibians {continued)

NANE GENUS SPECIBES YARIETY TYPE_Y TYPE_2 TYPE_3 TYPE_&4 TYPR_ 5 TYPE_6
SLIBDER GLASS LIZARD OPBISAURYS ATT ENDATUS X X
FENCE LIZAHD SCELOPORUS UNDULATOS HYACINTHINUS X 1 X X X
KOATHERY BROSN SNAKE STORBRIA DEKAYI X X ¢ X §
BORTHERE RBD~BELLIED SWAXE STORBRIA OCCIPITONACOLAT OCCIPITONACULAT 4 X x
SJIUTHEASTERN CROWEED SEAKE TANTILLA CORONATA X 4 1 X X
BASTERN GARTER SMAKE THARNOPHIS SIRTALIS SIBTALIS X X £ X X
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