Cony t4mp-0 201

THE NATURAL TERRESTRIAL VEGETATION OF TENNESSEE
In Progress
H. R. De Selm, The University of Tennessee, Knoxville
CHAPTER 5,METHODS
General

The well-deﬁned physiographic provinces of Tennessee (Fenneman 1938) with well-
known distinctive geology and geologic history (Safford 1869, Hardeman 1966)—the provinces
also defined as physiographic floristic units (Shanks 1958)—make these units obvious focal
points for vegetation study based upon reconnaissance and sampling.

During the period 1954 through about 1989, in provinces west of the Blue Ridge, barrens
were found and examined and 1968-1989 a few cedar-pine glades were studied. Methods are
detailed in papers such as De Selm ( 1993). Burned forest understory methods are described in De
Selm and Clebsch (1991).

Field Methods

From about 1973 through 2002 (most intensively 1993-2002) other vegetation was
sampled over the State. Sample sites used were located by previous reconnaissance or field study
{as De Selm 1984), from contacts with federal and state land managers, The Tennessee Natural
Heritage Program, the Tennessee Chapter of the Nature Conseﬁmcy and certain college and
university biologists. In each county, the county agent, and the Natural Resources Conservation
Service agent was contacted by mail and often later in person. Regional foresters, loggers and
landowners were interviewed. Most sample sites were found, however, by personal
reconnaissance (in 1998-2002 winter-spring reconnaissance was carried out in counties planned

as summer study areas). During the field season of 1993-1998, one county, chiefly four-day



sampling weeks were used (at first May through September, 1996 and thereafter May through
October). During 1996-2002 chiefly one-day sampling trips were made. Work in each county
extended over a 3-5 week period. West Tennessee was sampled in 1993, the western Rim and
Central Basin in 1994, the eastern and northern Rims in 1995, the Cumberland Plateau and
Mountains 1996-1998, the Ridge and Valley 1998-2002, and the Blue Ridge 1998-2001.

Counties, or other study regions, where possible, were stratified geologically, by county-
level soil association, and topographically. Sampling areas were also sought on multiple slope
positions/forms and aspects.

Previous studies coupled with classifications such as those of Daubenmire (1968) and
Shafale and Weakley (1990) indicated the probable presence of marsh, fen, barrens, glade,
outcrop, scrub, savannah woodland and forest. Wetlands as “bog,” ponds, swamps, and seeps
were sought (Weakley et al. 1998). Vegetation considered seral (as old field or recent change)
(Smith 1968, Quarterman 1957, Shankman 1990, 1991, Miller and Holyfield 1986) was
bypassed. Seral forests stands included especially some of those dominated by mixed hardwoods,
tulip poplar, pine or eastern redcedar. Forest stands with trees >24 inches (61 cm) d.b.h. were
sought. About 80 percent of stands used had trees of this diameter class or larger although pine,
gastern redcedar and Wetland stands were difficult to find with trees in this class and stands with
smaller trees have been used.

The geographically wide sampling scheme resulted in most stands sampled from private
land; it was hoped that occasional residual, old-growth stands would be found, such as seen by
John Potzger in Indiana in the 1940s and 1950s (cf. Lindsey et al. 1969) or in Illinois (Weaver

and Ashby 1971). However, no old-growth stands were seen on private land, but are known in



the Great Smoky Mountains. Those stands sampled were residual stand with some mid-size/age
trees or “second” growth.

Stand sizes varied from a few to many hectares. The sampling area used was
homogeneous topographically, geologically and with respect to soil parent material. Stands were
chosen with no stumps or only occasional old stumps and none or only slight Japanese
honeysuckle infestations. Stands with small trees (as woodlands, Daubenmire 1968) usually
proved to be recently disturbed, as usually were those with low tree density. Understory density
and cover varied widely and may have exhibited effects of open range grazing/browsing by stock
(until about 1945, Ploskonka 1993) and current deer browse.

In selected stands, transects of 100-200 meters were extended through more or less
uniform site and vegetation, the presence of all vascular plant species was recorded. Diameters of
about 80 trees =5 inches (12.5 cm) obtained in one inch (2.5 cm) diameter classes.

The 80 tree sample corresponds to about 0.5 to (.66 acre (0.25 to ca. 0.5 hectare) (Martin
1966, Martin 1971, Hinkle 1978, Golden 1974). Samples without areas, as the transect, has been
previously used in geographically wide studies such as those by Braun (1935) and Whittaker
{1956). Canopy was classed as deciduous, needle leaf, or mixed, and tree height was estimated as
low (about 10 m), intermediate (11-35 m), or tall >35 m. One to four basal area estimates were
made of canopy trees using the slope corrected English BAF 10 Cruiser’s Crutch. Canopy
coverage was estimated to the nearest 10 percent as was understory coverage (<1 meter tall).

Understory types were classed as woody, herbaceous, or mixed. Woody types were tree
reproduction, shrubs, woody vines, or mixed. Herbaceous types were graminoid, forb, ferns,
bryophytes-lichens, or mixed. Mixed understory incorporated various woody, herbaceous, or

bryo-lichen elements.



Topography was noted in position classes, upland flat, ridge, side slope (shape: ridge, flat
or draw; position: upper, middle, lower, toe-slope). Bottoms were characterized as flood plains
or terraces. Position of prevailing water level was noted. Terrace dissection intensity and depth
was noted. Slope angle and aspect were determined (nearest 2 degrees or percent). General
bedrock type, soil rockiness was noted, surface rock cover was estimated in 20 percent units,
Photographs were made at some stands.

Plant Determinations

Unknown plant specimens were collected and returned to the laboratory for
determination. Facilities and personnel at the herbarium of the University of Tennessee have
been helpful for species identification—several curators and many assistants and associates have
helped. In the past about two decades V. E. McNeilus and B. E. Wofford have determined
unknowns (McNeilus determined all Cyperaceae through about 2004). Some specimens are at
TENN or EKU. Reference specimens of each taxon at each stand have not been collected
because of herbaria housing problem (as noted by Curtis 1959) and the massivé time required for
collécting, and processing specimens.

Studies of vegetation such as those to be described here necessitate use of lists and
manuals of the local taxa which enable determination of specimens to species, proper
nomenclature and knowledge of species range. In a study lasting nearly 50 years, some were
used in the early years now out-of-date but were nonetheless useful for decades. Lists of the
Tennessee vascular flora were prepared by Gattinger (1901), Sharp et al. (1956), Sharp et al.
(1960), Woftord and Kral (1993), Chester et al. (1993), Chester et al. (1997, 2009); the regional

lists Kartesz (1994, 1994) and the checklists of Little (1953, 1979), have all been used. The most



useful manual has been Gleason (1952) and subsequently Gleason and Cronquist (71991) with
Holmgren (1998 and Flora of North America, Editorial Committee 1993 et seq.).

The field sampling procédure has advantages and disadvantages—one method cannot
answer all of the kinds of questions raised by vegetation ecologists. The 80-tree sample is larger
than the 0.1 or 0.2 acre (0:04, 0:08 hectare) samples used in other Tennessee studies (including
Cain 1935} but smaller than that in use now in the North Carolina survey ( ). The non-area
sample is quicker than installing plots and appropriate for a low budget single-field-investigator
regional survey. Small stands or odd-shaped stands has resulted in sampling near the edge of the
stand since there was often no large interior; this has resulted in some edge or opening
understory species present in many samples. All specimens seen on each transect were not
determined to species, some were determined to genus only, and some vegetative plants—which
I thought I had no hope of determining—were left to grow and their presence as unknowns not
recorded. Also Rubus taxa recorded only to genus, and only Vitis rotundifolia was recorded to
species, the others as Vitis sp.

The field season of five or six months (May through September or October) and the
single sampling period pef stand means that each sample was seen only once/rarely repeated.
The irregularity of year-to-year and week-to-week flowering of some taxa contributes to degree
of richness—as does the line-of-sight visibility of plants on or near the transect. On some
transects, the return trip followed the same track and new taxa were observed indicating the
fallibility of simple observation. For these reasons each transect yiclded a partial flora. Between-
year observation of the same plots have yielded about 13 percent species misses one of three
years (Grabner et al. 1997). However, many community types are widespread in the various

graphic regions, years. This wide, long-term sampling alleviates the single transect compilations



of a probable incomplete vascular flora. But, in some rare vegetation types, richness is a function
of only a few samples—plus available literature relating to this type.
Preliminary Data Manipulation

From the appropriate U.S. Geological Survey 7.5 minete quadrangle map, site elevation
range, and latitude and longitude of each stand were determined. Using the best geological map
(scales varied from 1/24000 to 1/25000) bedrock type was determined and county soil surveys
were used to characterize the soil.

Stand species richness is represented by counts among tree, shrub-woody vine or herb
taxa. Tree-form trees (reaching 12.4 cm d.b.h.) were also totaled. The shrub species Aralia
spinosa, Alnus serrulata and Rhamnus caroliniana (listed as trees by Little 1979) were
considered shrubs here. Asimina was usually seen as a shrub, rarely to tree size and when so,
included among tree species. Similarly, species of Crataegus, Hex and Rhododendron were
generally listed among shrubs unless a rarely seen individual reached 12.4 cm d.b.h. when that
species was listed as a tree.

_ ~ Tree species relative (percent) density was calculated by summing the number of stems
of a species and dividing by the total number of &ee stems. Tree species relative (percent) basal
area was calculated by converting each tree inch mid-range diameter to circular area, summing
these by species and dividing for each species the percent of its area by that of the total tree
sample basal area [NOT YET DONE]. Importance value for each tree species is the sum of
relative density plus relative basal area (Importance Value — 200).

Site aspect was converted to a scale according to Beers et al. (1966) [NOT YET DONE].
Measured site aspect—slope angle was converted to direct solar radiation, at 40 degrees latitude

(Buffo et al. 1972). Slope position and shape was converted to a number series 1-12 (dry to wet;



Hinkle 1978) from field notes and topographic map. Also using the map, the direction angle to
the ridge top across valley from the stand was measured or calculated.
Geology

The location of each stand known on the 7.5 minete quadrangle map is relocated on the
most appropriated geologic map at the largest scale possible. Of particular importance were the
geologic reports and maps 7.5 minete quadrangle base issued by both the state and federal
government. In West Tennessee Cushing et al. (1964) and Saucier (1974) were used. Maps for
the entire Cumberland area are available (Wilson et al. 1956, Wilson 1956). Middle Tennessece
geology was determined from quadrangie geology maps and those of Wilson (1945, 1949). In
East Tennessee, the Rodgers (1953) atlas and report were used. Parts of the Blue Ridge have
been mapped in more detail (as King 1964, King et al. 1960, 1968). The fallback map at
1:250,000 scale has been that of Hardeman (1966).
Soil |

Sample area soil moisture was estimated from soil type name determined from county
soil survey map and inches of water per inch of soil profile with profile thickness given in same
soil surveys [NOT YET DONE]. In some counties water availability was calculated from soil
texture and typical profile depth. Fertility was approached through soil pH or relative acidity in
county soil survey reports.
Further Comments on Plant Determination and Other Biota

Beginning in the 1950s the northern manual of Fernald (1950) was used as was Small
(1933) for the southeast in addition to those already mentioned. Most useful in East Tennessee
have been the manuals of Wofford (1989) and Radford et al. (1968). Special treatments have

been used, as Asteraceae (Cronquist 1980), Brassicaceae (Rollins 19--), Fabaceae (Isley 1990),



Magnoliidae and Hamamelidae and Pteridophytes & Gymnosperms (Flora of North America
Editorial Committee (1993, 1997 et seq.), grasses (Underwood et al. 1973, Hitchcock and Chase
1950, Trillium (Case and Case 1997), Lesquerella (Rollins and Shaw 1973), orchids (Luer 1975)
and Scrophulariaceae (Pennell 1935).

A study of the ferns of Tennessee was prepared by Anderson (1929) and about 1936
Jesse Shaver began his study of the ferns of Tennessee which resulted in several papers and a
book (Shaver 1954). The book has been used in conjunction with Sharp (1955) and Wherry
(1942). Later the treatments of Lellinger and Evans (1985) the list by Evans of Tennessee ferns
(Evans 1989), and the illustrated flora of Georgia ferns (Snyder and Bruce 1986) have been used.

A vegetation region of mostly forest, woody plant manuals have been necessary. Of
much long-continued use is the key of Shanks and sharp (1963), Sargent (1933), Blackburn
(1952), Petrides (1958) and the maps by Little (1971, 1977). Later the keys by Swanson (1994),
Little (1980), Wofford and Chester (2002), and Cope (2001) were used. For many years the
checklist with supplements {Shanks 1952, 1953, 1954) were used with the Shanks and Sharp
key.

Climbing plant determination has been aided by use of the papers of Duncan (1967),
Moore (1991) and De Seim (1957).

Winter plant determinations have been aided by the use of Core and Ammons (1958), and
Beatley (1956), and later, Swanson (1994), and Lance (2004).

The escape of cultivars into native communities has made the use of cultivated plant
manuals/lists necessary. Continuous use has been made of Bailey (1951), Rehder (1927), and
Blackburn (1952), and more recent use has been made of Cope (2001), Dirr (1998) and the

southeastern list by Meyer et al. (1994).



National Parks/Recreation Areas have received special attention by writers. In the Great
Smoky Mountains, White has produced an annotated flora (White 1982) and Stupka (1964) a
study, with keys, to the woody plants. At Land Between the Lakes, Chester et al. (1987) and Ellis
and Chester (1980) have prepared studies of trees and shrubs, and Chester (1992) a catalogue of
vascular plants.

In the early days of the Tennessee Valley Authority, Isley (1946) prepared keys to the
woody plants in the herbaceous plants of the Tennessee Valley reservoirs. Hall (1945) prepared
keys to the woody plants in the Alabama sections of the Tennessee Valley and in 1940 and 1941,
G. S. Perry of the Division of Forestry Relations at Norris, prepared keys to the species of nine
tree genera in the Valley. These were available to the writer when he initiated fieldwork in
Tennessee in the 1950s.

During the period from the middle 1950s through the 1990s, I collected and used many
other scientific papers which were used as sources of information, floristic and systematic, in
many families, to aid in species determination. Some examples of genera are Fraxinus (Miller
1955), Gerardia (Robinson 1960), Helianthus (Beatley 1963), Houstonia (Terrell 1959), Juncus
(Shanks 1941), Leavenworthia (Rollins 1963), Pycnanthemum (Grant and Epling 1943), and
Viola (McKinney 1992, Russell 1965). Here also the repﬁnt collections of A. J. Sharp and B. E.
Wofford have been used. The barrens sampling brought the writer in contact with over one-third
of the State’s flora (De Selm 1989)—the 1990s and later decades of sampling has increased that
percentage.

Other (non-vascular) plant groups occur in the stands included here though they have
been little included in the community descriptions. Early studies of bryophytes were made by

Sharp (1939) and Ammons (19--) in West Virginia. More recent are Smith’s list of Tennessee



species (Smith 1989) the list from Land Between the Lakes (Clebsch 1974), and manuals by
Crum and Anderson (1981), Hicks (1992) and Shuster (1966-1980). For a person just beginning
to learn the details of moss morphology, the illustrated glossary of Malcolm and Malcolm (2000)
is available.

For the study of lichens are the books by Hale (1961, 1979) and the recent illustrated
Lichen of North America (Brodo et al. 2001). There are also the lists of Tennessee lichens
(Skorepa 1972) and those of the high Southern Appalachian mountains lichens (Dey 1978).

For the study of the algae, see Smith (1950), Dillard (1999), and Whitford and
Schumacher (1969). Studies carried out at Western Kentucky University have resulted in
publications on much of the southeastern algal flora (as Dillard 2000).

Early interest in the fungus flora of the Great Smokies was expressed by Hesler (1960
and earlier). Other applicable mushroom books are by McKnight (1987) and Bessette et al.
(1997). An introduction of the slime molds has been prepared by Stephenson and Stempen
(1994). A manual of shade tree diseases is that of Hepting (1971).

The influence of animals of all types is well known on plant communities and has given
rise to the concept of biotic communities and, with environment, the ecosystem (Barbour et al.
1987). Animals are only occasionally considered in the pages which follow but to interested
reader will find abundant help in the lists and guides as for mammals (Burt and Grossenheider
196; Linzey and Linzey 1971), and bats (Harvey et al. 1999). Birds have been of interest to many
people and the Peterson field guide (Peterson 1980) has gone through several editions; local
studies have produced the Atlas of Tennessee Birds (Nicholson 1997), birds of the Tennessee
Valley (Welborn 1974), birds of Land Between the Lakes (Snyder and Alsup 1991), birds of

Shady Valley (Coffey and Shumate 1999), and birds of the Great Smokies (Stupka 1963).
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For those interested in Tennessee fish there is the excellent scientific treatment by Etnier
and Starnes (1993). There are regional studies of reptiles and amphibians by Wright and Wright
(snakes 1957, frogs and toads 1949), and Conant (1975); for Tennessee, see Sinclair et al.
(1970). Redman et al. (1990), and Redman and Scott (1996), and for the Smokies, see Huheey
and Stupka (1967).

Comprehensive studies of invertebrate groups are far fewer. However, the upper
Tennessee River is a'center of diversity for mussels studied by Parmalee and Bogan (1998). Land
snails, crayfish

Insects are of particular importance because of their pollination and predation actions.
General entomology is approached by Borror and White (1970) and Arnett and Jacques (1981).
Insects attacking trees are described in Baker (1972) and Solomon (1993). Field manuals are
available for beetles (White 1983, dragonflies (Dunkle 2000), and butterflies (Glassberg 1999,
Scott 1986, and Opler and Malikut 1998). A list of Tennessee mayflies has been prepared by

Long and Kondratieff (1996).

In this study hundreds of papers and books have been used—the above lists only the most
comprehensive and general. This regional or appropriate biological literature is enormous. In the
Great Smoky Mountains National Park, the bibliography of biological, historical and
environmental literature is 101 pages in length (Nodvin et al. 1993).

However, in the use of botanical nomenclature, Chester et al. (2009) has been used—this
is where species authorities may be found.

Literature Cited

Ammons, N. P. Liverworts of West Virginia.

11



Anderson, W. A,, Jr. 1929. The ferns of Tennessee. University of Tennessee Record, Extension
Series 6: 1-40.

Arnett, R. H., Jr. and R. L. Jacques, Jr. 1981. Guide to insects. Simon and Schuster, Inc., New
York.

Bailey, L. H. 1951. Manual of cultivated plants. The Macmillan Company, New York.

Baker, W. L. 1972. Eastern forest insects. USDA Forest Service. Misc. Publ. No. 1175.
Washington, D.C.

Barbour, M.G., J. H. Burk, and W. D. Pitts. 1987. Terrestrial plant ecology. Second Edition.

| Benjamin/Commings Publishing company, inc., Menlo Park, California.

Beatley, J. C. 1956. The winter-green herbaceous flowering plants of Ohio. Ohio J. Sci. 56: 349-
377.

Beatley, J. C. 1963. The sunflowers (genu‘s Helianthus) in Tennessee. J. Tennessee Acad. Sci.
38: 135-154. |

Beers, T. W., P. E. Dress and L. C. Wensel. 1966. Aspect transformation in site productivity
research. J. Forest. (Washington 64: 691-692.

Bessette, A. E., A. R. Bessette, and D. W. Fischer. 1997. Mushrooms of northeastern North
America. Syracuse University Press, Syracuse, New York.

Blackburn, B. 1952. Trees and shrubs in eastern North America. Oxford University Press, New
York.

Borror, D. J. and R. E. White. 1970. A field guide to insects. America north of Mexico.

| Houghton Mifflin Company, Boston.

Braun, E. L. 1935. The vegetation of Pine Mountain, Kentucky. Amer. Midl. Naturalist 16: 517-

565.

12



Brodo, I. M., 8. D. Sharnoff and S. Sharnoff. 2001. Lichens of North America. Yale University
Press, New Haven, Connecticut.

Buffo, J., L. J. Fritschen and J. L. Murphy. 1972. Direct solar radiation on various slopes from 0
to 60 degrees north latitude. USDA Forest Service Research Paper PNW-142. Portland,
Oregon.

Burt, W. H. and R. P. Grossenheider. 1976. A field guide to the mammals. Houghton Mifflin
Company, Boston.

Cain, S. A. 1935. Ecological studies of the vegetation of the Great Smoky Mountains. II. The
quadrat method applied to sampling spruce and fir forest types. Amer. Midl. Naturalist
16: 566-584.

Case, F. W, Jr. and R. B. Case. 1997. Trilliums. Timber Press, Portland, Qregon.

Chester, E. W. 1992. An annotated catalogue of vascular plants known from Land Between the
Lakes, Kentucky and Tennessee. Misc. Publ. No. 6. The Center for Field Biology, Austin
Peay State University, Clarksville, Tennessee.

Chester, E. W, B. E. Wofford and R. Kral. 1997. Atlas of Tennessee vascular plants. Vol. 2
Angiosperms: Dicots. Misc. Publ. No. 13. The Center for Field Biology, Austin Peay
State University, Clarksville, Tennessee.

Chester, E. W, B. E. Wofford, D. Estes and C. Bailey. 2009. A fifth checklist of Tennessee
vascular plants. Sida Botanical Miscellany 31.

Chester, E. W., B. E. Wofford, R. Kral, H. R. De Selm, and A. M. Evans. 1993. Atlas of
Tennessee vascular plants. Vol. 1 Pteridophytes, Gymnosperms, Angiosperms:
Monocots. Misc. Publ. No. 9. The Center for Field Biology, Austin Peay State university,

Clarksville, Tennessee.

13



Chester, E. W., R. J. Jensen, L. J. Schibig and S. Stmoni. 1987. The nut trees of land Between
the Lakes. Center for Field Biology, Austin Peay State University, Clarksville,
Tennessee.

Clebsch, A. 1974. Bryophytes of Land Between the lakes, Kentucky-Tennessse. Castanea 39:
295-339.

Coffey, J. W. and J. L. Shumate, Jr. 1999. Bird study in Shady Valley, Tennessee. Privately

| published, Shady Valley, Tennessee.

Conant, R. 1975. A field guide to the reptiles and amphibians of eastern and central North
America. Houghton Mifflin Company, Boston.

Cope, E. A. 2001. Muenscher’s keys to woody plants. Comstockf Publishing Associates of
Cornell University Press, [thaca, New York.

Core, E. L. and N. P. Ammons. 1958. Woody plants in winter, The Boxwood Press, Pittsburgh,
Pennsylvania.

Cronquist, A. 1980. Vascular flora of the southeastern United States. Volume 1 Asteraceae.
University of North Carolina Press, Chapel Hill.

Crum, H. A. and L. E. Anderson. 1981. Mosses of eastern North America. Columbia University
Press, New York.

Curtis, J. T. 1959. The vegetation of Wisconsin. An ordination of plant communities. The
University of Wisconsin Press, Madison.

Cushing, E. M., E. h. Boswell, and R. L. Hosman. 1964. General geology of the Mississippi
Embayment. U.S. Geol. Surv. Prof. Paper 448-B.

Dz_mbenmire, R. 1968. Plant communities. Harper & Row, Publishers, New York.

14



De Selm, H. R. 1957. A key to the native and naturalized c¢limbing plants of Ohio based upon
vegetative characters. Ohio J. Sci. 57: 284-289.

De Selm, H. R. 1984. Potential national natural landmarks of the Appalachian Ranges natural
Region, Ecological Report. Prepared for the U.S. National Park Service Contract No.
CX-0001-10079. University of Tennessee, Knoxville.

De Selm, H. R. 1989. The barrens of Tennessee. J. Tennessee Acad. Sci. 64: 89-95,

De Selm, H. R. 1993. Barrens and glades of the southern Ridge and Valley. Pp. 81-135. In: S. W.
Hamilton, E. W. Chester and A. F. Scott (Eds.). Proceedings of the fifth annual
symposium on the natural history of lower Tennessee and Cumberland River valleys.
Center for Field Biology. Austin Peay State University, Clarksville, Tennessee.

De Selm, H. R. and E. E. C. Clebsch. 1991. Response types to prescribed fire in oak forest
understory. Pp. 22-33. In: 8. C. Nodvin and T. A. Woldrop (Eds.). Fire and Environment:
ecological and cultural perspectives. Proceedings of the International Symposium,
Knoxville, Tennessee, March 20-24, 1990. Southeastern Forest Exper. Sta. Tech. Rep.
SE-69, Asheville, North Carolina.

Dey, J. P. 1978. Fruticose and foliose lichens of the high-mountain areas of the Southern
Appalachians. Bryologist 81: 1-93.

Dillard, G. E. 1999. Common freshwater algae of the United States. J. Cramer, Berlin.

Dillard, G. E. 2000, Freshwater algae of the Southeastern United States. Part 7. Pigmented
Euglenophyceae. J. Cramer, Berlin.

Dirr, M. A. 1998. Manual of woody landséape plants. Fifth Ed. Stipes Publishing, Champaign,
Illinois.

Duncan, W. H. 1967. Woody vines of the Southeastern United States. Sida 3: 1-76.

15



Duncan, W, H. and M. B. Duncan. 1988. Trees of the southeastern United States. University of
Georgia Press, Athens.

Dunkle, S. W. 2000. Dragonflies through binoculars. Oxford University Press, New York.

Ellis, W. H. and E. W. Chester. 1980. Trees and shrubs of Land Between the Lakes. Austin Peay
State University, Clarksville, Tennessee.

Etnier, D. A. and W. C. Starnes. 1993. The fishes of Tennessee. University of Tennessee Press,
Knoxville.

Evans, A. M. 1989. The ferns and fern allies of Tennessee: An update. J. Tennessee Acad. Sci.
64: 103-105.

Fenneman, N. E. 1938. Physiography of eastern United States. McGraw-Hill Book Co., New
York.

Fernald, M. L. 1950. Gray’s manual of botany. Eighth Ed. American Book Company, New York.

Flora of North America Editorial Committee (Ed.). 1993. Flora of North America North of
Mexico. Vol. 2. Pteridophytes and Gymnosperms. Oxford University Press, New York.

Flora of North America Editorial Committee (Ed.). 1993. Flora of North America North of
Mexico. Vol. 3. Magnoliophyta: Magnoliidae and hamamelidae. Oxford University Press,
New York.

Gattinger, A. 1901. The flora of Tennessee and a philosophy of botany. Gospel Advocate
Publishing Company, Nashville.

Glassberg, J. 1999. Butterflies through binoculars. The east. Oxford University Press, New York.

Gleason, H. A. 1952. The new Britton and Brown lilustrated Flora of the northeastern United

States and adjacent Canada. 3 Vols. The New York Botanical Garden, Bronx, New York.

16



Gleason, H. A. and A. Cronquist. 1991. Manual of vascular plants of northeastern United States
and adjacent Canada. Second Ed. The New York Botanical Garden, Bronx, New York.

Golden, M. S. 1974. Forest vegetation and site relationships in the central portion of the Great
Smoky Mountains National Park. Ph.D. Diss., The University of Tennessee, Knoxville.

Grabner, J. K., D. R. Larsen and J. M. Kabrick. 1997. An analysis of MOFLP ground flora:
pretreatment conditions. Pp. 169-197. /n: B. L. Brookshire and S. R. Shifley (Eds.).
Proceedings of the Missouri Ozark Forest Ecosystem Project: An experimental approach
to landscape research. USDA Forest Service General Technical Report NC-193. St. Paul,
Minnesota.

Grant, E. and C. Eplng. 1943. A study of Pycnanthemum (Labiatae). University of California
Publications in Botany 20: 195-240.

Hale, M. E. 1961. Lichen handbook. A guide to the lichens of eastern North America.
Smithsonian Institution, Washington, D.C.

Hale, M. E. 1979. How to know the lichens. Second Ed. W. C. Brown Publishing, Dubuque,
Iowa.

Hall, T. F. 1945. Keys to woody plants in the Alabama section of the Tennessee Valley Biology
Section, Health and Safety Department, TVA, Wilson Dam, Alabama.

Hardeman, W. D. 1966. Geologic map of Tennessee. Division of Geology, Nashville.

Harvey, M. J., J. S. Altenbach and T. L. Best. 1999. Bats of the United States. Arkansas Game
and Fish Commission and the U.S. Fish and Wildlife Service, Asheville, North Carolina.

Hepting, G. H. 1971. Diseases of forest and shade trees of the united States. Agricultural

Handbook No. 386. Washington, D.C.

17



Hesler, 1. R. 1960. Mushrooms of the Great Smokies: a field guide to some mushrooms and their
relatives. University of Tennessee Press, Knoxville.

Hicks, M. L. 1992. Guide to the Liverworts of North Carolina. Duke University Press, Durham,
North Carolina.

Hinkle, C. R. 1978. The relationship of forest communities and selected species to edaphic and
topographic factors on the Cumberland Plateau of Tennessee. Ph.D. Diss., University of
Tennessee, Knoxville.

Hitchcock, A. 8. and A. Chase. 1950. Manual of the grasses of the United States. Second Ed.
USDA Misc. Publ. No. 200. Government Printing Office, Washington, D.C.

Holmgren, N. H. 1998. Illustrated companion to Gleason and Cronquist’s Manual. The New
York Botanical Garden, Bronx, New York.

Huheey, J. E. and A. Stupka. 1967. Amphibians and reptiles of Great Smoky Mountains National
Park. University of Tennessee Press, Knoxville.

Isley, D. 1946. Manual of herbaceous plants of Tennessee Valley reservoirs. Biology Staff,
Malaria Control Division, Health and Safety Department, TVA, Wilson Dam, Alabama.

Isley, D. 1990. Vascular flora of the southeastern United States. Vol. 3, Part 2. Leguminosae
(Fabaceac). University of North Carolina Press, Chapel Hill.

Kartesz, J. T. 1994. A synonymized checklist of the vascular flora of the United States, Canada
and Greenland. Vol. 1, Checklist. Second Ed. Timber Press, Portland, Oregon.

Kartesz, J. T. 1994. A synonymized checklist of the vascular flora of the United States, Canada
and Greenland. Vol. 2, Thesaurus. Second Ed. Timber Press, Portland, Oregon.

King, P. B. 1964. Geology of the Central Great Smoky Mountains, Tennessee. U.S. Geol. Survey

Prof. Paper 349C.

18



King, P. B., H. W. Ferguson, and W. Hamilton. 1960 Geology of northeasternmost Tennessee.
UfS. Geol. Surv. Prof. Paper 311.

King, P. B, R. B. Neuman and J. B. Hadley. 1968. Geology of the Great Smoky Mountains
National park, Tennessee and North Carolina. U.S. Geol. Surv. Prof. Paper 587.

Lance, R. 2004. Woody plants of the southeastern United States. A winter guide. University of
Georgia Press, Athens.

Lauer, C. A. 1975. The native orchids of the United States and Canada excluding Florida. The
New York Botanical Garden, Bronx, New York.

Lellinger, D. B. with photographs by A. M. Evans. 1985. A field manual of the ferns and fern-
allies of the United States and Canada. Smithsonian Institution Press, Washington, D.C.

Lindsey, A. A., D. V. Schmetz and S. A. Nichols. 1969. Natural areas in Indiana and their
preservation. Indiana Natural Areas Survey, Department of Biological Sciences, Purdue
University, Lafayette, Indiana.

Linzey, A. V. and D. W. Linzey. 1971. Mammals of Great Smoky Mountains National Park.
University of Tennessee Press, Knoxville.

Little, E. L., Jr. 1953. Checklist of native and naturalized trees of the United States (including
Alaska). Agricultural Handbook No. 41. U.S. Government Printing Office, Washington,
D.C.

Little E. L., Jr. 1971. Atlas of United States trees. Vol. 1. Conifers and important hardwoods.
USDA Misc. Publ. 1146. U.S. Government Printing Office, Washington, D.C.

Little, E. L., Jr. 1977. Atlas of the United States trees. Vol. 4. Minor eastern hardwoods. USDA

Misc. Publ. 1342. U.S. Government Printing Office. Washington, D.D.

19



Little, E. L., Jr. 1979. Checklist of United States trees (native and naturalized). Agricultural
Handbook No. 541. U.S. Government Printing Office, Washington, D.C.

Little, E. L., Jr. 1980. National Audubon Society. Field Guide to North American Trees. Alfred
A. Knopf, New York.

Long, L. S. and B. C. Kondratieff. 1996. The mayflies (Ephemeroptera) of Tennessee, with a
review of the possibly threatened species occurring in the State. The Great Lakes
Entomologist 29: 171-182.

Luer, C. A. 1975. The native orchids of the United States and Canada excluding Florida. The
New York Botanical Garden, Bronx, New York.

Malcolm, B. and N. Malcolm. 1000. Mosses and other Bryophytes—An illustrated glossary.
Micro-Optics Press. Nelson, New Zealand.

Martin, W. H. 1966. Some relationships of vegetation to soil and site factors on Wilson
Mountain, Morgan County, Tennessee. M.S. Thesis, The University of Tennessee,
Knoxville.

Martin, W. H. 1971. Forest communities of the Great Valley of East Tennessee and their
relationships to soil and topographic properties. Ph.D. Diss., The University of
Tennessee, Knoxville.

McKinney, L. E. 1992. A taxonomic revision of the acaﬁlescent blue violets (Viola) of North
America. Sida, Botanical Mi8scellany No. 7. Botanical Research Institute of Texas, Inc.,
Fortworth.

McKnight, K. H. and V. B. McKnight. 1987. A field guide to mushrooms of North America.

Houghton Mifflin Company, Boston.

20



Meyer, F. G., P. M. Mazzeo, and D. H. Voss. 1994. A catalog of cultivated woody plants of the
southeastern United States. U.S. National Arboretum Contri. No. 7. Agricultural
Research Service, Washington, D.C.

Miller, G. N. 1955. The genus Fraxinus, the ashes in North America, north of Mexico. Cornell
University Agricultural Experiment Station Memoir 335. Ithaca, New York.

Miller, N. A. and M. E. G. Holyfield. 1986. Old field succession on the loessal soil of the Third
Chickesaw Bluff of West Tennessee. J. Tennessee Acad. Sci. 61: 57-62.

Méofe, M. 0. 1991. Classification and systematic of the eastern North American Vifis L.
(Vitaceae). North of Mexico. Sida 14: 339-367.

Nicholson, C. P. 1997. Atlas of the breeding birds of Tennessee. University of Tennessee Press,
Knoxville.

Nodvin, S. C., J. S. Rigell, and S. M. Twigg. 1993. An indexed reference database of the Great
-Smoky Mountains, North Carolina and Tennessee. Technical Report
NPS/SERGRSM/NRT R-93/08.

Opler, P. and V. Malikul. 1998. A field guide to eastern butterflies. Houghton Mifflin Company,
Boston.

Parmalee, P. W. and A. E. Bogan. 1998. The freshwater mussels of Tennessee. University of
Tennessee Press, Knoxville.

Pennell, F. W. 19335, The Scrophulariaceae of eastern North America. The Academy of Natural
Sciences of Philadelphia Monograph No. 1. Philadelphia, Pennsylvania.

Peterson, R. T. 1980. A field guide to the birds. Fourth Edition. Houghton Mifflin Company,

Boston.

21



Petrides, G. A. 1958. A field guide to trees and shrubs. Houghton Mifflin Company, Boston,
Massachusetts.

Ploskonka, C. B. 1993. 50 years on the Plateau. Tennessee Farm and Home Science 167.
University of Tennessee, Knoxville.

Quarterman, E. 1957. Early plant succession on abandoned cropland in the Central Basin of
Tennessee. Ecology 38: 300-309,

Radford, A. E., H. E. Ahles and C. R. Bell. 1968. Manual of the vascular flora of the Carolinas.
University of North Carolina Press, Chapel Hill.

Redmond, W. H. and A. F. Scott. 1996. Atlas of Amphibians in Tennessee. Mise. Publ. No. 12.
Center for Field Bioiogy, Austin Peay State University, Clarksville, Tennessee.

Redmond, W. H., A. C. Echternacht and A. F. Scott. 1990. Annotated checklist and bibliography
of amphibians and reptiles of Tennessee (1835 through 1989). Misc. Publ. No. 4. Center
for Field Biology, Austin Peay State University, Clarksville, Tennessee.

Rehder, A. 1927. Manual of cultivated trees and shrubs. MacMillan Co., New York.

Robinson, H. 1960. The genus Gerardia in Tennessee. J. Tennessee Acad. Sci. 35: 9-16.

Rodgers, J. 1953. Geologic map of East Tennessee with explanatory text. Tennessee Division of
Geology, Bull. 58. Nashville, Tennessee.

Rollins, R. C. Brassicaceae.

Rollins, R. C. 1963. The evolution and systematic of Leavenworthia (Cfuciferae) Contr. Gray
Herbarium of Harvard University No. 92: 1-98.

Rollins, R. C. and E. A. Shaw. 1973. The genus Lesquerella (Cruciferae) in North America,

Harvard University Press, Cambridge, Massachusetts.

22



Russell, N. H. 1965. Violets (Viola) of central and eastern United States: an introductory survey.
Sida: 7: 1-113.

Safford, J. M. 1869. Geology of Tennessee. S. C. Mercer Printer, Nashville, Tennessee.

Sargent, C. S. 1933. Manual of the trees of North America (exclusive of Mexico). Third Ed.
Houghton Mifflin Company, Boston, Massachusetts.

Saucier, R. T. 1974. Quaternary geology of the Lower Mississippi Valley. Arkansas
Archeological Survey Research Series No. 6.

Schuster, R. M. 1966-1980. The Hepaticae and Anthocerotae of North America. Vols. 1-4.
Columbia University Press, New York.

Scott, J. A. 1986. Butterflies of North America: A natural history and field guide. Stanford
University Press, Palo Alto, California.

Shafale, M. P. and A. S. Weakley. 1990. Classification of the Natural Communities of North
Carolina. Third Approximation. North Carolina Natural Heritage Program, Department of
Environment, Health and Natural Resources, Raleigh.

Shankman, D. 1990. Forest regeneration on abandoned agricultural fields in western Tennessee.
Southeastern Geographer 30: 36-47.

Shankman, D. 1991. Forest regeneration on abandoned menders of a Coastal Plain river in
western Tennessee. Castanea 56: 157-167.

Shanks, R. E. 1941. The genus Juncus in Tennessee. J. Tennessee Acad. Sci. 6: 345-352.

Shanks, R. E. 1952. Checklist of the woody plants of Tennessee. J. Tennessee Acad. Sci. 27: 27-
50.

Shanks, R. E. 1953. Woody plants of Tennessee: First supplement. J. Tennessee Acad. Sci. 28:

158-159.

23



Shanks, R. E. 1954. Woody plants of Tennessee: Second supplement. J. Tennessee Acad. Sci.
29:234-237.

Shanks, R. E. 1958. Floristic regions of Tennessee. J. Tennessee Acad. Sci. 33: 195-210.

Shanks, R. E. and A. J. Sharp. 1963. Summer key to Tennessee trees. University of Tennessee
Press, Knoxville.

Sharp, A. J. 1939. Taxonomic and ecological studies of eastern Tennessee bryophytes. Amer.
Midl. Naturalist 21: 267-352.

Sharp, A. J. 1955. Preliminary keys to the genera and species of Tennessee ferns. J. Tennessee
Acad. Sci. 30: 85-89.

Sharp, A. J., R. E. Shanks, H. L. Sherman and D. H. Norris. 1960. A preliminary checklist of
dicots in Tennessee. Processed report. University of Tennessee, Knoxville.

Sharp, A. J., R. E. Shanks, J . K. Underwood, and E. McGilliard. 1956. A preliminary checklist of
monocots of Tennessee. Processed report. The University of Tennessee, Knoxville.

Shaver, J. M. 1954. Ferns of Tennessee with the fern allies excluded. Bureau of Publications,
George Peabody College for Teachers, Nashville, Tennessee.

Shuster, R. M. 1966-1980. The Hepaticae and Anthocerotae of North America. Vols. 1-4.
Columbia University Press, New York.

Sinclair, R., W. Hon and B. Ferguson. 1970. Amphibians and reptiles of Tennessee. Tennessee
Game and Fish Commission, Nashville.

Skorepa, A. C. 1972. A catalogue of the lichens reported from Tennessee. Bryologist 75: 481-
500.

Small, J. K. 1933. Manual of the southeastern flora. Science Press Printing Co., Lancaster,

Pennsylvania.

24



Smith, D. K. 1989. A historical sketch and catalogue of Tennessee mosses. J. Tennessee Acad.
Sci. 64: 171-178.

Smith, D. W. 1968. Vegetational changes in a five-county area of East Tennessee during
secondary succession. M.S. Thesis, The University of Tennessee, Knoxville.

Smith, G. M. 1950. The freshwater algae of the United States. McGraw Hill Book Company,
New York.

Snyder, D. H. and F. J. Alsop, HI. 1991. Birds of Land Between the Lakes. Misc. Publ. No. 5.
Center for Field Biology, Austin Peay State University, Clarksville, Tennessee.

Snyder, L. H., Jr. and J. G. Bruce. 1986. Field guide to the ferns and other Pteridophytes of
Georgia. University of Georgia Press, Athens.

Solomon, J. D. 1995. Guide to insect borers in North American broadleaf trees and shrubs.
USDA Agricultural Handbook AH-706. Washington, D.C.

Stephenson, S. L. and H. Stempen. 1994. Myxomycetes, a handbook of slime molds. Timber
Press, Portland, Oregon.

Stupka, A. 1963. Notes on the birds of Great Smoky Mountains National Park, University of
Tennessee Press, Knoxville.

Stupka, A. 1964. Trees, shrubs and woody vines of the Great Smoky Mountains National Park.
University of Tennessee Press, Knoxville.

Swanson, R. E. 1994. A field guide to the trees and shrubs of the Southern Appalachians. Johns
Hopkins University Press, Baltimore, Maryland.

Terrell, E. E. 1956. A revision of the Houstonia purpurea group (Rubiaceae). Rhodora 61: 157-

207.

25



Underwood, J. K., K. E. Rogers and A. J. Sharp. 1973. A manual of the grasses of Tennessee.
Unpublished report, University of Tennessee, Knoxville.

Weakley, A. S., K. D. Patterson, S. Landaal, M. Pyne and others (compilers). 1998. International
classification of ecological communities: Terrestrial vegetation of the southeastern
United States. Working draft of September 1998. Natural Heritage Programs of the
southeastern states and The Nature Conservancy, Chapel Hill, North Carolina.

Weaver, G. T. and W. C. Ashby. 1971. Composition and structure of an old-growth forest
remnant in unglaciated southwestern Illinois. Amer. Midl. Naturalist 86: 46-56.

Welborn, T. C. 1974. A checklist of the birds of the Tennessee Valley. Division of Forestry,
Fisheries and Wildiife, TV A, Norris, Tennessee.

Wherry, E. T. 1942. Guide to eastern ferns. Second Ed. Science Press Printing Company,
Lancaster, Pennsylvania.

White, P. S. 1982. The flora of Great Smoky Mountains National Park: An annotated checklist of
the vascular plants and a review of previous floristic work. National Park Service
Research/Resources Management Report RER-55.

White, R. E. 1983. A field guide to the beetles. Houghton Mifflin Company, Boston.

Whitford, L. A. and G. J. Schumacher. 1969. A nianual of the freshwater algae in North
Carolina. North Carolina Agr. Expt. Sta. Tech. Bull. No. 188. Raleigh.

Whittaker, R. h. 1956. Vegetation of the Great Smoky Mountains. Ecol. Monogr. 26: 1-80

Wilson, C. W., Jr. 1945. The geology of Nashville, Tennessee. Tennessee Div. Geol. Bull. 53.
Nashville, |

Wilson, C. W, Jr. 1949, Pre-Chattanooga Stratigraphy in central Tennessee. Tennessee Div.

Geol. Bull. 56. Nashville.

26



Wilson, C. W., Jr. 1956. Geologic quadrangle maps of Tennessee. Pennsylvanian geology of the
Clarksrange, Obey City, Campbell Junction and Isoline Quadranges. Tennessee Div.
Geol. Folio No. 1, Nashville.

Wilson, C. W, Jr., J. W. Jewell and E. T. Luther. 1956. Pennsylvanian geology of the
Cumberland Plateau. Tenn. Div. of Geology, Nashville.

Wofford, B. E. 1989. Guide to the vascular plants of the Blue Ridge. University of Georgia
Press, Athens.

Wofford, B. E. and B. W. Chester. 2002. Guide to the trees, shrubs and woody vines of
Tennessee. University of Tennessee Press, Knoxville.

Wofford, B. E. and R. Kral. 1993. Checklist of the vascular plants of Tennessee. Sida Botanical
Miscellany No. 10. Botantcal Research Institute, Fort Worth, Texas.

Wright, A. H. and A. A. Wright. 1949. Handbook of frogs and toads of the United States and
‘Canada. Comstock Publishing Associates, Comell University Press, Ithaca, New York.

Wright, A. H. and A. A. Wright. 1957. Handbook of snakes of the United States and Canada. 2

Vols. Comstock Publishing Associates, Cornell University Press, Ithaca, New York.

27



