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‘I shall know life is simply lots of beginnings and endings with love that glues it together.”

—Lorine Dieu Crenshaw Gibson, February 25,1990
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was a conservationist at heart and was devoted to and compassionate about
plants, whether in the wild in East Texas or in her beautiful garden at home
in Dallas. She was one of the early supporters of the Flora of East Texas Project
and we are appreciative of her support and encouragement. Upon her untimely
death, her family requested that memorials be given to help underwrite the
flora that Lorine had been so excited about. Subsequently, her family has gen-
erously supported the flora and made a critical major gift that completed the

funding necessary for publication. -#»
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“DEEP EAST TEXAS IS AN OLD,
QUIET LAND. ANCIENT TREES,
WINDING ROADS, MOSS AND
VINES OFFER A SENSE OF TIME-
LESSNESS. 9)[ A MYSTERIOUS
AND ALMOST MYSTICAL BEAUTY
PREVAILS....OVER AND OVER [
SENSE THIS...LAND IS ABOUT
TREES....I FELT THE POWER OF
TALL PINES AND SAW 9)[ THE
EXOTIC SCULPTURES OF CYPRESS
TREES DRAPED IN SPANISH MOSS.
SOMEHOW...|[THE| TREES [FELT]
IMBUED WITH A SPECIAL MAGIC.”

“®- DaviD H. GIBSON, 1993
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Iray Nixon was born in Escalante, Utah, on February 5, 1931. He and his
.E wife, Tillie, married in 1957, and they had three daughters and one son. Dr.
Nixon received his B.S. degree from Brigham Young University in 1957, his M.S.,
also from Brigham Young, in 1961, and his Ph.D. from the University of Texas at
Austin in 1963. After a brief stint as Professor of Biology at Chadron State College
in northwest Nebraska (1963-65), he took up residence in the Biology
Department at Stephen F Austin State University (SFASU) in Nacogdoches, Texas,
in 1965. He remained there for nearly thirty years until his retirement in 1993.
During that time, Dr. Nixon provided botanical training to hundreds of students
as a full-time teaching professor. As a constant researcher, he also published
numerous articles and scientific papers and received many grants. In addition, he
authored three books: Trees, Shrubs and Woody Vines of East Texas, 1985, second
edition, 2000 (fully illustrated by Bruce Cunningham); Plant Characteristics, Aids
to Plant Identification, with Suzanne Anderson, 1989; and Ferns and Herbaceous
Flowering Plants of East Texas, with John G. Kell, 1993. Not the least of his accom-
plishments, in addition to his teaching duties, was the tireless effort he put into
the inception and growth of the SFASU herbarium. Though it serves as a historic
account of the flora of the region, through diligent exchange with other herbaria
it is also very diverse. It is one of the largest herbaria in East Texas and is an
important resource for both practical and scientific purposes. During his tenure at
SFASU, the herbarium grew from a few to more than 75,000 specimens, most
of which he collected himself. He taught classes at both the undergraduate and
graduate level, developed and introduced several new courses, and directed many

X



graduate students in their
research. A number of the
approximately 20 gradu-
ate students that he direct-
ed published their thesis
research in scientific jour-
nals and continue to con-
tribute to Texas botany. As
a dedicated ecologist/tax-

onomist, he spent many

hours in the field collecting
specimens and research '. ) PHOTO COURTESY OF ELY 5 Nion
data resulting in numerous publications. Many of these were on the ecology and
composition of woody species associations in East Texas. He also served the
scientific community as president of the Texas Academy of Science and was
named an Honorary Life Fellow in 1984 in recognition of outstanding service.
He received other awards including Regent’s Professor for Research for the
1986-87 academic year in recognition of research accomplishments at SFASU,
the 1992 Harold Beatty Award from the Texas Organization for Endangered
Species, and the Charles Weddle Memorial Award for Life Time Achievement
in the field of Texas native plants from the Native Plant Society of Texas, 1992,
and was awarded a certificate of appreciation from the United States
Department of Agriculture (Forest Service) in recognition of his pioneering
work in botany and plant ecology throughout East Texas, which will be a
lasting contribution to the National Forests of Texas. During his tenure at
SFASU he received eight faculty research grants to study plant succession
and floristic ecology. He also received grants from the U.S. Army Corps of
Engineers as project director and principal researcher for vegetational studies
of the Sabine and Trinity river watersheds. It is with special thanks and
appreciation that we dedicate this book to Elray Nixon, a selfless, indefati-
gable icon of East Texas botany. Dr. Nixon is currently enjoying retirement
in Las Vegas, Nevada, and Escalante, Utah, with his wife, Tillie. o
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ABSTRACT

The Illustrated Flora of East Texas is a three-volume work treating all native and naturalized
vascular plant species known to occur in East Texas. The flora includes 3,402 species, more
than two-thirds of the species known for the entire state, and 3,660 taxa (species, subspecies,
and varieties) overall. This diversity represents more than one out of every six species known
in the U.S.A. and Canada combined. Volume One, which treats ferns and similar plants,
gymnosperms, and monocotyledons, covers 1,060 species and 1,131 taxa. An introduction
gives an overview of East Texas and includes discussions of the vegetation, geology, soils,
climate, presettlement and early settlement conditions, floristic origins, conservation, and
botanical history. The taxonomic treatments include family and generic synopses, keys and
descriptions, derivations of scientific names, notes on toxic/poisonous and useful plants, and
references to supporting literature. Line drawing illustrations are provided for all species,
distribution maps for almost all species, and color photographs for nearly 200. The appen-
dices address topics such as phylogeny, cladistics, nomenclature, endemic species, species of
conservation concern, suggested native ornamentals, commercially important timber trees,

and botanically related internet addresses.

RESUMEN

La Flora Ilustrada del Este de Texas es un trabajo en tres volumenes que incluye todas las
especies de plantas vasculares nativas y naturalizadas que se conocen en el Este de Texas. La
flora incluye 3.402 especies, mas de dos tercios de las especies conocidas en el estado entero,
y 3.660 taxa (especies, subespecies, y variedades) en conjunto. Esta diversidad representa mas
de una de cada seis especies conocidas en U.S.A. y Canada conjuntamente. El Volumen Uno,
que trata los helechos y plantas similares, gimnospermas y monocotiledéneas, cubre 1.060
especies y 1.131 taxa. La introduccion da una vision de conjunto del Este de Texas e incluye
discusiones de la vegetacion, geologia, suelos, clima, condiciones de preasentamiento y asen-
tamiento temprano, origenes floristicos, conservacion e historia botanica. Los tratamientos
taxonomicos incluyen sinopsis de familias y géneros, claves y descripciones, etimologia de los
nombres cientificos, notas sobre las plantas toxicas/venenosas y utiles, y las referencias
bibliograficas que lo apoyan. Se aportan dibujos de todas las especies, mapas de distribucion
de casi todas ellas, y fotografia en color de unas 200. Los apéndices tratan temas tales como
filogenia, cladistica, nomenclatura, especies endémicas, especies que necesitan conservacion,
especies nativas que se sugieren como ornamentales, arboles madereros comercialmente

importantes, y direcciones de internet relacionadas con la botanica.



ILLUSTRATED F1ORA OF
EAST TEXAS

OVERVIEW OF THE FLORA

The Illustrated Flora of East Texas is a floristic treatment of all native and naturalized vascular
plant species known to occur in East Texas. It includes 3,402 species, more than two-thirds
of the approximately 5,100 species known for Texas, and a total of 3,660 taxa (species, sub-
species, and varieties) overall. This diversity represents more than one out of every six
species known in the U.S. and Canada combined (18,000 species—Thorne 1993d).
Representatives of 202 families and 1,079 genera are included. Volume One, which treats
ferns and similar plants, gymnosperms, and monocotyledons, covers 1,060 species and
1,131 taxa. The flora is a continuation of the Illustrated Texas Floras series, of which
Shinners & Mabhler’s Illustrated Flora of North Central Texas (Diggs et al. 1999) was the first
publication. The Hlustrated Flora of East Texas follows in the tradition of a number of floris-
tic works for the area including Elray Nixon and J.G. Kell's Ferns and Herbaceous Flowering
Plants of East Texas (1993), Nixon’s Trees, Shrubs, & Woody Vines of East Texas (1985, 2000),
Lloyd Shinners’ Spring Flora of the Dallas-Fort Worth Area Texas (1958a), and Monique
Reed’s Manual of the Dicot Flora of Brazos and Surrounding Counties (1997).

A number of features have been incorporated to make the flora more useful to non-
specialists. Line drawings are provided for all species, making it the first fully illustrated
flora for East Texas. Color photographs are provided for nearly 200 taxa. County distribu-
tion maps are also included for almost all species. An introduction covering general aspects
of the vegetation, geology, soils, climate, presettlement and early settlement conditions,
floristic origins, conservation, and botanical history has been included to provide back-
ground and context. The taxonomic treatments include brief synopses of each family and
genus, derivations of generic names and specific epithets, characters helpful in family
recognition in the field, notes on useful and toxic plants (ethnobotanical information), and
references to supporting literature. Finally, appendices are provided on a variety of topics,
including evolutionary relationships (phylogeny) at the family level, cladistics (a current
controversy/approach in taxonomy), changes in scientific names, illustration sources, collecting
herbarium specimens, endemics, species of conservation concern, conservation organiza-
tions, books for the study of native plants, suggested native ornamentals, sources for native
plants, native plants important to wildlife, lepidopteran (butterfly and moth) host plant
information, commercially important timber trees, and botanically related internet
resources. When possible and practical, we have attempted to conform to the suggestions
in Schmid’s (1997) article on ways to make floras more user-friendly.

GEOGRAPHIC AREA COVERED

East Texas (Fig. 1) is an area of roughly 62,600 square miles (162,200 square kilometers, 40
million acres, or 16.2 million hectares) or about the size of Georgia. This 87 county region
stretches from the border of Texas with Arkansas and Louisiana west to the western margin
of the Blackland Prairie, and from the Red River border with Oklahoma south nearly to San
Antonio. Vegetational areas include the Pineywoods, the Post Oak Savannah, the Blackland
Prairie, and the Red River Area (Fig. 2).
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How does one define the limits of a region like East Texas for a floristic work such as this? One

simple method would be to simply limit the flora to the Pineywoods (vegetational area 1 of Correll
and Johnston (1970) and Hatch et al. (1990)—Fig 3). Another approach would be to cover both
the Pineywoods and the floristically related Post Oak Savannah (vegetational areas 1 and 3).
Unfortunately, the vegetational areas of Texas do not make for easily drawn lines on maps (see Figs.
4, 5). Portions of the Post Oak Savannah and the Blackland Prairie are extensively intermingled,

and parts of the Blackland Prairie extend into the Pineywoods. Further, as pointed out by
MacRoberts et al. (2002c¢), “the east Texas flora clearly extends into those counties just east of Austin
and San Antonio.” Therefore, it was decided that in order to make this work as useful as possible,
three major vegetational areas, the Pineywoods, the Post Oak Savannah, and the Blackland Prairie,
would be included. In addition, the area adjacent to the Red River (typically classified as part of the
Post Oak Savannah), which we designate as the Red River Area (Fig. 2), was covered. Coastal Texas
(the Gulf Prairies and Marshes vegetational area) was excluded because the tremendous number of
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salt marsh and coastal species found there were beyond the scope of this project and because that
area is closely tied to the flora of South Texas. Also, that area is a separate center of endemism
needing detailed study (Sorrie & Weakley 2001; MacRoberts et al. 2002¢). Thus, for the purposes
of this work, East Texas corresponds roughly with vegetational areas 1 (Pineywoods), 3 (Post Oak
Savannah), and 4 (Blackland Prairie) of Correll and Johnston (1970) and Hatch et al. (1990) (Fig.
3). Interestingly, this is almost exactly the portion of Texas that is included in the West Gulf
Coastal Plain phytogeographic region by MacRoberts et al. (2002¢) (see page 215). An alphabet-
ical list of the counties wholly or partially included can be found in Table 1. It should be kept in
mind that the vegetation maps presented (Figs. 1-5) portray varying interpretations of what is
thought to have been present prior to the time of European settlement. However, in some cases
it is extremely difficult to determine with certainty the original vegetation of an area. Further,
humans have extensively modified the original vegetation, and modern day conditions are quite
different (Fig. 6). For example, virtually all of the Blackland Prairie has been converted to agri-
cultural uses, and there are now extensive areas of grass vegetation (pasture) as well as pine plan-
tations that have replaced large areas of the original pine-hardwood vegetation of the Pineywoods.
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Fi1G. 7/ WIFS (WIDE FIELD SENSOR) SATELLITE IMAGE OF TEXAS. IMAGERY COURTESY OF SPACE IMAGING.

Likewise, there are now widespread areas of cedar brakes (Juniperus spp.) and other thickets that
have developed after fire suppression was imposed.The square miles/kilometers considered to be
in each of the three major vegetational areas, the Pineywoods (24,400 square miles/63,200 square
kilometers), the Post Oak Savannah including the Red River Area (20,600 square miles/53,400
square kilometers), and the Blackland Prairie (17,600 square miles/45,600 square kilometers) were
calculated using detailed map data from Glenn Griffith (pers. comm.; see also Fig. 5).

Some correspondence to the vegetational areas outlined here can even be seen in modern
satellite maps (Fig. 7). For example, a band corresponding to the Blackland Prairie can approx-
imately be recognized.

In virtually any geographic region, the “typical” habitat is modified by microclimates and
migration corridors provided by major rivers (Figs. 8, 9), any unusual levels of precipitation, and
any specialized geologic [eatures. These modifiers allow the occurrence of species not otherwise
typical of that particular region. While these species may be neither abundant nor widespread, they
are important biogeographically, in some cases providing important information about the botani-
cal history of an area. If the occurrence of such a species is at the margin of its range, it may serve
as an ecological indicator, possibly providing information in the future on important issues such as
climate change or habitat alteration. The East Texas flora has many such examples. Numerous pre-
dominantly eastern species are limited in East Texas to the very eastern portion of the Pineywoods
where precipitation levels average nearly 60 inches (152.4 cm) per year. In some cases plants are
confined to only one or two counties (e.g., Jasper and Newton). An analogous situation occurs
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where numerous plants typical of the Edwards Plateau extend into the western edge of East Texas
(e.g., on outcrops of the Oakville Sandstone in Burleson, Fayette, and Grimes counties). Other
range extensions are known where species extend east from western Texas along such rivers as
the Red or Comal. Yet other species, more typical of southern or southwestern Texas, reach only
the extreme southwestern margins of East Texas. Finally, some predominantly coastal species
extend inland into areas of the Big Thicket, or even farther in special cases (e.g., inland salt marsh
near Grand Saline in Van Zandt Co.).

RIVER BASIN MAP OF TEXAS
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FIG. 9/ RIVER BASIN MAP OF TEXAS. USED WITH PERMISSION OF THE BUREAU OF ECONOMIC GEOLOGY, UNIV. OF TEXAS AT AUSTIN.
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The generalized vegetation map of East Texas (Fig. 2) is a modification of maps in Tharp
(1926), Gould (1957b), Gould (1962), Correll and Johnston (1970), Mahler (1988), Hatch et
al. (1990), and Diggs et al. (1999). The western edge of the Blackland Prairie is defined to the
south by the Balcones Escarpment and to the north by the beginning of the East Cross Timbers.
To the east, the Blackland Prairie and the Post Oak Savannah intermingle extensively, usually
with prairie vegetation on clay soils and savannah vegetation on sandy soils. To the east of the
Post Oak Savannah is the Pineywoods vegetational area, a region of pine, mixed pine-deciduous,
and deciduous forests occupying the wettest portion of East Texas. The northern boundary of
East Texas is the Red River border with Oklahoma. The area adjacent to the Red River is
designated as the Red River Area, a vegetationally distinct, narrow strip of land near the Red
River, with sandy soils supporting numerous plants more typically found farther east. The east-
ern boundary of the Pineywoods, and East Texas as a whole, is the state line between Texas and
Arkansas to the north and Louisiana to the south. To the south, East Texas extends to the begin-
ning of the Gull Prairies and Marshes and the South Texas Plains vegetational areas.
Components of both those areas extend north into the region treated in this study.

INFORMATION HELPFUL IN USING THE FLORA
PLANTS TREATED

All known native and naturalized vascular plant species occurring in East Texas (Fig. 2; Table 1)
are treated taxonomically in the flora. For a species to be included, voucher specimens
must have been seen, a reliable literature citation found, or in a few cases, plants observed
in the field. If a taxon was included based on a literature citation, the citation is given in
the text. A significant number of species were included based on mapped locations in the
recently published Atlas of the Vascular Plants of Texas by Turner et al. (2003), which is
based on specimens at TEX, or in a few instances, on other sources checked by Turner and
his colleagues. A few other species were included based on a listing for vegetational areas
1 (Pineywoods), 3 (Post Oak Savannah), or 4 (Blackland Prairie) by Hatch et al. (1990). In
a few instances, species were included based on field observations by individuals. These are
listed in the treatments as “pers. obs.” (personal observation, which denotes observation by
one of the authors) or “pers. comm.” (personal communication, which indicates an individual’s
observation communicated to the authors; such individuals are listed in the literature cited
with a one or two line biography).

Plants growing in East Texas can be divided into five categories (native, naturalized, per-
sisting, waif, and cultivated), following Nesom (2000). Native plants are those naturally occur-
ring in the area before Anglo-European settlement. For the purposes of this work, a naturalized
species is simply a non-native that is reproducing in the area without human assistance. Nesom’s
(2000) more detailed definition of naturalized species is as follows: “Plants of non-native species
accidentally or deliberately introduced into the flora, now reproducing and maintaining viable
populations from year to year (more than just one or a few seasons), and dispersing without
deliberate human assistance beyond the population or populations of original establishment”
The term “escaped”, included here within the definition of naturalized, is used by various
authors. It often is used to imply that the species in question is represented in the wild by only a
few individuals or occurs only in a limited area. A limited number of persisting but apparently
non-reproducing taxa (e.g., Iris germanica—garden iris), have been included because they are
likely to be encountered and because they can be difficult to distinguish from native or natural-
ized species. While not truly naturalized (“not reproducing or at least not spreading beyond the
original planting”), these long-persistent plants can remain at old home sites, roadsides, etc. for
many decades without human assistance, even after all evidence of associated human presence
is gone (Nesom 2000). Also, a few waifs (“non-native species growing outside of cultivation but
not maintaining a viable population for more than one or a few seasons”—Nesom 2000) have
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TABLE 1. ALPHABETICAL LIST OF COUNTIES WHOLLY OR PARTIALLY IN EAST TEXAS (ALSO SEE FIG. 2).

ALPHABETICAL LIST OF COUNTIES

WHOLLY OR PARTIALLY IN EAST TEXAS

ANDERSON DENTON HAYs MARION SAN AUGUSTINE
ANGELINA DEWrTT HENDERSON MCLENNAN SAN JACINTO
AUSTIN ELus HiLL MiLam SHELBY
BAsTROP FaLLS HOPKINS MONTGOMERY SMITH

BELL FANNIN HousTON MORRIS Tirus

BEXAR FAYETTE HuUNT NACOGDOCHES TRAVIS
Bowie FRANKLIN JACKSON NAVARRO TRINITY
BrAZOS FREESTONE JASPER NEWTON TYLER
BURLESON GoLIAD JEFFERSON ORANGE UPSHUR
CALDWELL GONZALES KAUFMAN PANOLA VAN ZANDT
Camp GRAYSON LAMAR PoLk VICTORIA
Cass GREGG LAVACA RaINs WALKER
CHEROKEE GRIMES Lee ReD RIVER WALLER
COLLIN GUADALUPE LLEON ROBERTSON WASHINGTON
COLORADO HARDIN LIBERTY RockwALL WHARTON
ComAL HARRIS LIMESTONE Rusk WILLIAMSON
DALLAS HARRISON MADISON SABINE WiLson
DELTA Woob

been included, particularly if they occur repeatedly. Again, while not actually naturalized, such
species can be found in various habitats and can be hard to distinguish from plants that are
either native or truly naturalized.

Additionally, a few taxa in areas immediately adjacent to the boundaries of East Texas
(typically in adjacent parts of a partially treated county) have been included to avoid confu-
sion, to improve clarity, or for general interest. For example, a number of Edwards Plateau
plants are included that occur only a few miles outside the southwestern boundaries of East
Texas in such counties as Bell, Bexar, Comal, Hays, Travis, and Williamson. In particular,
because Travis County is one of the most important centers of botanical activity in the state,
and because of the existence of a highly accurate plant list for that county (Carr 2002a), we
have attempted to include all plants known to occur in Travis County. In some instances,
plants in areas immediately outside East Texas (e.g., in an adjacent county of Louisiana) are
listed as notes. Such plants, with their scientific names in italics but not in bold face, are listed
after all the alphabetically arranged species of a genus and are not illustrated. If such plants are
in a genus not treated in the flora, they are included in the family synopsis.

No attempt has been made to include the hundreds of cultivated (plants deliberately
planted, actively maintained, and grown for specific uses), non-native crop, landscape, and
greenhouse plants which are grown in East Texas but which are not naturalized in the area.
Information on cultivated plants can be found in such works as Bailey (1949), Shinners
(1958), Bailey and Bailey (1976), Huxley et al. (1992), Sperry (1991), Garrett (1994, 1996,
2002), Brickell and Zuk (1997), and Arnold (2002).

The East Texas flora has about 67—70% of the 4,834-5,042 species of native and naturalized
vascular plants recognized as occurring in Texas by Hatch et al. (1990) and Turner et al. (2003)
and about 70% of the 5,256 taxa mapped by Turner et al. (2003). Since non-naturalized, culti-
vated plants are not included in this flora, a direct comparison is not possible with another recent
checklist of Texas plants (Jones et al. 1997), which lists 6,871 taxa including cultivated plants.
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ARRANGEMENT OF TAXA AND GENERAL METHODS

Families are listed alphabetically within the divisions Psilophyta, Lycopodiophyta,
Equisetophyta, Polypodiophyta, Pinophyta, Gnetophyta, and Magnoliophyta. All East
Texas members of the first six of these divisions are treated in this volume. The flowering
plants (Magnoliophyta) make up the vast majority of East Texas species; within this group,
families within class Monocotyledonae (monocots) are treated in this volume, while families
in class Dicotyledonae (dicots) will be treated in volumes 2 and 3. Each family treatment
includes a taxonomic description of the East Texas members, a brief synopsis (indicated by
the symbol «- and with such information as number of genera and species), a short section
on family recognition in the field, and references, if appropriate. If the type genus (genus
after which the family is named) of a family is not treated in the flora, a brief synopsis of
the type genus and the derivation of its name are given at the end of the family synopsis.
When only one genus of a family is represented in the flora, the family and generic
descriptions are combined. Appendix 3 is a phylogenetic classification of all treated families,
modified from that proposed by the Angiosperm Phylogeny Group (2003), while
Appendix 2 is a phylogenetic classification modified from those of Cronquist (1981,
1988), Lellinger (1985), and Hickman (1993).

Genera are treated alphabetically within families and species alphabetically within genera.
Each genus treatment includes a taxonomic description of the East Texas species, a brief
synopsis (indicated by the symbol «-), derivation of the generic name, and references, if
appropriate. When only one species of a genus is represented in the flora, the generic and
specific descriptions are combined. For each genus of Poaceae, the synopsis is followed (in
parentheses) by the subfamily and tribe; these follow Flora of North America North of Mexico
volumes 24 (Flora of North America Editorial Committee ined.) and 25 (Flora of North
America Editorial Committee 2003) and the Grass Phylogeny Working Group (2001).
References for both families and genera are intended to provide an entry point into the more
detailed taxonomic literature and should not be viewed as inclusive. Additional references
can be found in Kent (1967), Hatch et al. (1990), Taylor and Taylor (1994), Jones et al.
(1997), and Diggs et al. (1999), and online at Royal Botanic Gardens, Kew (2003) and New
York Botanical Garden (2003).

For each taxon treated at the rank of species, subspecies, or variety, all or most of the
following are provided if appropriate: 1) scientific name (in bold type) including authority;
2) derivation of the specific or infraspecific epithet (in parentheses); 3) common name(s) if
available (in SMALL CAPITAL letters); 4) taxonomic description; 5) habitat; 6) range within Texas
including notes on endemism; 7) range within the U.S. and Canada; 8) phenology (period of
flowering); 9) area of origin if not native to East Texas; 10) taxonomic synonyms (in italics in
brackets, [ ]; 11) notes on toxic/poisonous nature (indicated by the symbol 28) or other short
notes of ethnobotanical or taxonomic interest; notes on species of conservation concern
(indicated by the symbol A); notes on noxious or harmful or potentially harmful exotic
plants (indicated by the symbol ©); 12) an indicator, the symbol &7, for taxa introduced to
the United States; 13) the symbol /500 followed by a page number for those species (a total
of nearly 200) for which a color photograph is provided; and 14) the symbol 4#/500 followed
by a page number for those species with an entry in the Commercially Important Timber
Trees Appendix (Appendix 21). A line drawing illustration is provided for each species (and
in some cases for infraspecific taxa), and a county distribution map (from Turner et al. 2003
with modifications or for Carex from S.D. Jones) is included for almost all species. The illus-
trations and maps are separately grouped on full pages and are as close to the description of
a species as possible, typically within a few pages. All color photographs of species are
grouped together near the beginning of the book.
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DESCRIPTIONS

Because of space limitations due to the inclusion of illustrations and maps, descriptions are
as brief as possible while still allowing accurate identification. Characters described for a
taxon at a higher rank (e.g., family) are usually not repeated for included taxa (e.g., genera).
Characters useful in identification or helpful in confirming the identity of a plant have been
stressed. Information given in the keys is often not repeated in the descriptions. When only
one species of a genus occurs in East Texas, the generic and specific descriptions are com-
bined. Therefore, the species descriptions in such cases are generally more ample than for
other species. Descriptions were written for East Texas taxa and may not apply to taxa from
other parts of the world; this is sometimes emphasized in the descriptions by the qualifiers
“ours” or “East Texas species” to denote species within the East Texas area.

KEYs

Keys are tools or shortcuts by which unknown plants can be identified. They provide a
choice between alternative statements about plant characteristics, for instance:

1. Petals red; leaf blades pubescent on lower surface.

2. Petals < 1 cm long; leaf blades entire Species a

2. Petals > 2 cm long; leaf blades toothed Species b
1. Petals white; leaf blades glabrous on lower surface.

3. Plant a shrub; leaf blades with acute apex Species ¢

3. Plant a tree; leaf blades with obtuse apex Species d

The first choice (here lines beginning with the number 1) is followed by another choice
indented under it (here lines beginning with the number 2) and so on, until the identity of a
plant is determined. In other words, after a choice has been made between the two alterna-
tives of a pair (= couplet), the user goes to the next more indented couplet where another
choice is presented. The keys provided in this work all have successive choices indented for
ease of use and are strictly dichotomous; that is, the user must decide between only two
choices at a time. It should be kept in mind that plant species are variable, and sometimes an
individual plant does not perfectly fit either of the two choices. In such instances, the choice
that best fits the specimen in hand should be chosen.

The keys have been written to be as parallel as practical. In other words, when a character
is given for one choice, it is also given for the other choice. However, in some cases, clarity,
practicality, or the avoidance of ambiguity prevents absolute parallelism. Occasionally, a
taxon, particularly a highly variable one, is keyed in more than one way to enhance ease of
use and clarity. When possible, several characters are used for each choice in the keys; optimally
both reproductive and vegetative characters are given. Where appropriate, easily observable
characters are emphasized and these are often listed first in the couplets. However, in some
cases obscure or highly technical characters have to be used since they are essential in sepa-
rating the species being studied. This is particularly true in the Cyperaceae (sedge family),
Poaceae (grass family), or Eriocaulaceae (pipewort family), where technical characters (some-
times microscopic) are the only ones separating species. Sometimes, the plants falling under
one alternative are variable or exhibit two character states; in order to emphasize this situation,
the OR given between these two states is sometimes capitalized, for instance:

1. Leaves usually 30 cm or more long OR, if shorter, with a hard spiny tip.
1. Leaves 10-30 cm long, without a hard spiny tip.

While not preferred, such characters can still be helpful in identification.
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Keys to genera and species were specifically written for the plants of East Texas and are
not intended to be inclusive of plants occurring in other parts of the world. In volume 1, a key
to ferns and similar plants (pteridophytes), a key to gymnosperms, and a key to the families of
monocots are provided. The General Key to All Families (to be published in volumes 2 and 3)
is modified from a key to families generously provided by the Oklahoma Flora Editorial
Committee (Tyrl et al. 1994 and updated versions). While numerous couplets have been added
to cover additional plants that occur in East Texas, no couplets have been deleted from the
Oklahoma family key. Therefore, a few families/taxa occurring in Oklahoma but not in East
Texas are included in the key. This was done so that the family key would be of maximum benefit
to Oklahoma users as well as those in Texas. Such families are indicated in the General Key to
All Families by a note in brackets, e.g., [Family in OK, not in East TX]. In a number of
instances, it is possible to key to the correct family even if a particular, easily confused
dichotomy is misinterpreted. For such cases, explanatory notes are given in brackets in the key.
In volumes 2 and 3, in addition to the General Key to All Families, several supplemental keys
will be added for some groups. These include a key to aquatic plants and a key to woody vines.

SOURCES OF INFORMATION

In addition to original observations and measurements, material for the keys and descrip-
tions has been obtained from a variety of sources listed in the literature cited. Of particu-
lar assistance were the following works: Manual of the Vascular Plants of Texas (Correll &
Johnston 1970); Grasses of Texas (Gould 1975b); Flora of the Great Plains (Great Plains Flora
Association 1986); Flora of North America North of Mexico, Vol. 2, Pteridophytes and
Gymnosperms (Flora of North America Editorial Committee 1993); Flora of North America
North of Mexico, Vol. 3, Magnoliophyta: Magnoliidae and Hamamelidae (Flora of North
America Editorial Committee 1997); Flora of North America North of Mexico, Vol. 22,
Magnoliophyta: Alismatidae, Arecidae, Commelinidae (in part), and Zingiberidae (Flora of
North America Editorial Committee 2000); Flora of North America North of Mexico, Vol. 26,
Magnoliophyta: Liliidae: Liliales and Orchidales (Flora of North America Editorial Committee
2002a); Flora of North America North of Mexico, Vol. 23 Magnoliophyta: Commelinidae (in
part): Cyperales (Flora of North America Editorial Committee 2002b); Flora of North
America North of Mexico, Vol. 25 Magnoliophyta: Commelinidae (in part): Poales, part 2
(Barkworth et al. 2003); Flora of North America North of Mexico, Vol. 24 Magnoliophyta:
Commelinidae (in part): Poales, part 1 (Barkworth et al. ined.); Manual of the Vascular Flora
of the Carolinas (Radford et al. 1968); Grasses of Louisiana (Allen 1992b); Flora of Missouri
(Steyermark 1963); and Steyermark’s Flora of Missouri (Yatskievych 1999).

Information for the family synopses was obtained from The Plant Book (Mabberley 1987,
1997); Flowering Plants of the World (Heywood 1993); Guide to Flowering Plant Families
(Zomlefer 1994); Vascular Plant Taxonomy (Walters & Keil 1995); and Contemporary Plant
Systematics, 2nd ed. (Woodland 1997). Material for the brief FEAMILY RECOGNITION IN THE FIELD
section given for each family was obtained from Smith (1977), Davis and Cullen (1979),
Baumgardt (1982), Jones and Luchsinger (1986), and Heywood (1993). Generic synopses
were modified from Mabberley (1987, 1997). In the interest of space, citations for synopses
and family recognition are given in general only for material from sources other than these.

Derivations (etymology) of generic names and specific and infraspecific epithets were
obtained or modified from a variety of sources including Plant Names Scientific and Popular
(Lyons 1900); The Standard Cyclopedia of Horticulture (Bailey 1922); How Plants Get Their
Names (Bailey 1933); Gray’s Manual of Botany (Fernald 1950a); Composition of Scientific
Words (Brown 1956); Dictionary of Word Roots and Combining Forms (Borror 1960); A
Gardener’s Book of Plant Names (Smith 1963); Flora of West Virginia (Strausbaugh & Core
1978); Dictionary of Plant Names (Coombes 1985); Weeds and Words: The Etymology of the
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Scientific Names of Weeds and Crops (Zimdahl 1989); The New Royal Horticultural Society
Dictionary of Gardening (Huxley et al. 1992); Botanical Latin (Stearn 1992); and Plants and
Their Names (Hyam & Pankhurst 1995).

References of particular importance for the Introduction to East Texas included the classic
Geography and Geology of the Black and Grand Prairies, Texas (Hill 1901); A Field Guide to the
Blackland Prairie of Texas, From Frontier to Heartland in One Long Century (Hayward &
Yelderman 1991); The Texas Blackland Prairie, Land, History, and Culture (Sharpless &
Yelderman 1993); The Big Thicket Forest of Eastern Texas: A Brief Historical Botanical and
Ecological Report (McLeod 1972); Big Thicket Plant Ecology: An Introduction (Watson 1975);
Land of Bears and Honey: A Natural History of East Texas (Truett & Lay 1984); Roadside Geology
of Texas (Spearing 1991); Backwoodsmen: Stockmen and Hunters Along a Big Thicket River Valley
(Sitton 1995); The Big Thicket: An Ecological Reevaluation (Gunter 1993); and many others.

NOMENCLATURE

Nomenclature, including authorities, largely follows A Synonymized Checklist and Atlas with
Biological Attributes for the Vascular Flora of the United States, Canada, and Greenland (Kartesz
1999), unless specifically indicated otherwise. A significant exception is that nomenclature
for ferns and other pteridophytes, gymnosperms, and selected angiosperms follows the
recent treatments in Flora of North America (Flora of North America Editorial Committee
1993, 1997, 2000, 2002a, 2002b, 2003, ined.). Further, in a number of cases indicated in
the treatments, nomenclature follows recent taxonomic works or the Vascular Plants of Texas
(Jones et al. 1997). While the decision as to which source or sources to follow for nomen-
clature was not an easy one, in our minds the advantages of a standard source outweighed
the advantages of other possible choices. Thus, only in instances where more recent works
have been followed or where we believe biological reality or clarity is compromised by
nomenclature do we differ from Kartesz. Unless other varieties or subspecies are specifically
mentioned in the text, the type variety or subspecies is assumed.

Following the rules of the International Code of Botanical Nomenclature (Greuter et al.
2000), the scientific name of each species (or variety or subspecies) is followed by the authority,
i.e., the author(s) who originally published that name. If the name has been transferred to a
different genus or rank, the name of the original author is placed in parentheses, followed by
the name of the author(s) who made the transfer. For example, Erythraea calycosa Buckley
was originally named by Samuel B. Buckley. Later, Merritt L. Fernald transferred the species
to the genus Centaurium, with the correct citation becoming Centaurium calycosum (Buckley)
Fernald. In some cases, the word “ex” inserted between the names of authors (e.g., Hydrolea
ovata Nutt. ex Choisy) indicates that an author (such as Choisy) published a new species (or
variety or subspecies) based on a name attributed to but not validly published by another
author (in this case Nuttall). Abbreviations for authorities of scientific names follow Brummitt
and Powell (1992), which is now widely considered the standard for such abbreviations.

Nomenclatural change is inevitable as more is learned about various plant groups (see
Appendix 7). These changes, especially when involving well known species, can be particu-
larly irritating to professional and amateur botanists, as well as to others wanting to know
correct scientific names. In order to avoid confusion regarding name changes, limited syn-
onymy is provided. In particular, some superseded names used in Mahler (1988), Correll and
Johnston (1970), and Hatch et al. (1990) are listed as synonyms. Other synonyms are given
to help clarify nomenclature or for general interest. However, no attempt is made to give
complete synonymy. For detailed synonymy for Texas plants see Jones et al. (1997) and
Kartesz (1999). For a discussion of the current controversy involving botanical nomenclature
and for information on our general approach see Appendix 6 or Diggs and Lipscomb (2002).
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Pronunciation of scientific names is somewhat arbitrary. As Hoshizaki and Moran (2001)
indicated, “No one knows exactly how Latin was pronounced, and even in the heyday of the
Roman Empire several dialects were probably spoken in different regions. So whos to say
who’ right? The best advice is to pronounce the names as the people around you do. When
someone presumes to correct your pronunciation, a knowing smile is the appropriate
response.” Based on personal experience, we know that professional botanists trained at
different institutions in the U.S. often pronounce scientific names quite differently.
Pronunciation of scientific names outside the U.S. varies even more. While some pronun-
ciations are standard, or at least widely accepted, it is our belief that encouraging individ-
uals to use scientific names (even if pronounced creatively) is always more important than
some unattainable desire for consistency.

Common names are included in the treatments and in the index, enabling the identi-
fication of plants for which little other information is available. These names have been
obtained from a variety of literature sources (particularly Reid 1951, Hatch et al. 1990, and
Kartesz 1999); none have been manufactured for this publication. Caution is advised for
the use of common names—often the same plant has many common names, and even
worse, sometimes a number of very different plants may share the same common name.

GEOGRAPHIC DISTRIBUTIONS

County distribution maps are given for nearly all species. Most are from or slightly modified
(e.g., based on additional collections and different taxonomic interpretations) from those
in the Atlas of the Vascular Plants of Texas (Turner et al. 2003). Maps for the genus Carex
(Cyperaceae) were provided by Stanley D. Jones. For a number of species not included in
Turner et al. (2003), maps are based on herbarium specimens from a variety of Texas
herbaria. In a few instances where a species is reported in the scientific literature only for
a vegetational area (e.g., Pineywoods) or for which no specific county record is known,
no map is provided. Likewise, for a few species added after map pages for the flora were
completed, no county distribution map is given. The maps are grouped together on full
pages and are as close to the description of a species as possible, typically within a few
pages. In addition, for some taxa with limited known geographic distributions within East
Texas, individual counties from which voucher specimens have been collected are cited in
the text using standard herbarium abbreviations (following Holmgren et al. 2004) for the
institutions where the specimens are deposited (see section on Abbreviations and Symbols
later in this introduction). Many of these citations refer to the BRIT herbarium (Botanical
Research Institute of Texas, including SMU and VDB), the second largest herbarium in
the state. Specimens in the private collections of G. Diggs and R. O’Kennon that are
being processed for deposit at BRIT are also cited as BRIT. Specimens from other
herbaria, particularly ASTC (Stephen E Austin State University), BAYLU (Baylor
University), SBSC (Spring Branch Science Center—Houston), SHST (Sam Houston State
University), TAES (S.M. Tracy Herbarium, Texas A&M University), TAMU (Biology
Department Herbarium, Texas A&M University), and TEX (University of Texas at
Austin—the largest herbarium in Texas), are also frequently cited. Records supplied by
Jack Stanford of Howard Payne University are indicated by the herbarium abbreviation
HPC, and collections by Stanley Jones of the Botanical Research Center Herbarium are
indicated by BRCH.

A more general distribution within Texas usually follows the counties listed; examples
include: “Pineywoods and Post Oak Savannah,” “Blackland Prairie s and w to w Texas,”
and “nearly throughout TX.” Following the Texas distribution, the distribution of each
species in North America north of Mexico is given. These ranges generally follow Kartesz
(1999), unless more accurate data was available in specific cases (e.g., from Flora of North
America volumes).
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Many plants listed as endemic to Texas in Correll and Johnston (1970) have since been
found in immediately adjacent areas. Therefore, for current information on endemics we are
following Carr (2002b, 2002¢) of the Nature Conservancy of Texas, who generously con-
tributed his data on Texas endemics. This information is given in the descriptions following
a plant’s Texas distribution and is also summarized in Appendix 11. In order to make Texas
endemics easily recognizable in the text, the symbol ¥ is placed at the end of such species’
taxonomic treatments. Relatively few plants are endemic to East Texas; these are indicated
by the symbol W in front of the scientific name.

For plants whose place of origin is outside the continental United States, the symbol
& is placed at the end of the species’ taxonomic treatment. A symbol to allow such intro-
duced species to be recognizable at a glance seemed a useful inclusion (Schmid 1997).
However, the question of defining “introduced” proved more difficult. For example, all
species native to the U.S. somewhere outside of East Texas could have been considered
introduced; similarly, introduced species could have been defined as all species not native
to the state of Texas. Ultimately, we decided to use symbolic representation only for species
not native to the United States. However, all species not native to East Texas have their area
of origin indicated in the descriptions.

INFORMATION ON TOX1C/POISONOUS PLANTS

Notes on toxic/poisonous properties (indicated by the symbol 2) are given in the synopses
and at the end of the treatments of various taxa. This information has been obtained from
a variety of cited sources, particularly the authoritative Toxic Plants of North America by
Burrows and Tyrl (2001). Note, however, that a lack of information about toxicity does not
indicate that a plant is safe, and no plant material should be eaten unless one is sure of its
edibility. Indeed, most plants have not been tested for toxicity and all should be considered
potentially dangerous unless known otherwise. Though technically a poison is a substance
that has properties harmful or fatal to an organism, and a toxin (a more specific term) is
any of various poisonous substances that are specific products of the metabolic activities of
living organisms (Gove 1993), the terms have been used synonymously in the text. Most
toxins are probably defensive compounds that evolved to protect the plant from herbivore,
bacterial, or fungal attack. While there are no general rules on precisely predicting plant
toxicity, there are rules of thumb am