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GENERAL INTRODUCTION

The Atlas of the Vascular Plants of Arkansas is
the second publication of the Arkansas Vascular Flora
Committee (AVFC); the first was a Checklist of the
Vascular Plants of Arkansas (AVFC 2006). The AVFC
was organized on September 17, 1999, to provide direc-
tion and coordination for the Arkansas Vascular Flora
Project. The AVFC includes personnel from many of the
state’s institutions of higher education, a state agency,
and private industry. The ultimate goal of the AVFC is
to publish a definitive treatment of the vascular flora of
Arkansas. The Atlas is the second step toward accom-
plishing that goal and is intended to provide the most
up-to-date knowledge of the geographic distribution of
native and naturalized vascular plants in the state.

The Atlas contains a general history of botanical ex-
ploration and investigations in Arkansas, as well as an
explanation of the geology and natural divisions of the
state and how each relates to the state’s vegetation. Also
included is a summary of Arkansas’ known flora.

This introductory material is followed by the main
body of the Atlas, which consists of county-level distri-
bution maps of the 2,892 native and naturalized taxa (spe-
cies, subspecies, varieties, and a few widely recognized
hybrids) of vascular plants known to occur outside of
cultivation in Arkansas, representing 2,715 species, 936
genera, and 187 families. The main body of the A#las is
organized into four major sections: Pteridophytes (ferns
and fern allies), Gymnosperms (conifers), Angiosperm
Dicots, and Angiosperm Monocots. Within each of these
sections, the maps are further arranged hierarchically
and alphabetically by the scientific name of the family,
genus, species, subspecies, variety, and a few selected
putative hybrids (denoted with a multiplication symbol
[*]). To aid the user, each map page has a heading that
consists of the family and genus names corresponding to
the top, left map of each page.

Each map is presented with county dots representing
one or more voucher specimens deposited at an herbarium
and authenticated by a member of the AVFC or by
botanists at herbaria outside of Arkansas. In a few instances,
taxa listed in the Atlas are supported by literature
citations that specifically reference a voucher specimen
and the herbarium at which it is deposited. There are
numerous reports, not included in the maps, of additional
taxa for the state, as well as a multitude of additional county
reports for included taxa, for which a voucher specimen
either does not exist or cannot be located for confirmation.
Additionally, the absence of a dot in a county does not
imply the absence of that particular taxon but merely that
a voucher specimen has not been located or confirmed at
any of the reviewed herbaria. It is the hope of the AVFC

that some of these distribution gaps will continue to be
filled as botanists are spurred by this new Atlas to seek
out and collect appropriate voucher specimens. The
AVFC requests that botanists or herbarium curators send
appropriate data (taxon name, collector name, collection
number, and herbarium of deposit) on such county re-
cord voucher specimens to the coordinating office of the
Arkansas Vascular Flora Project for inclusion in future
updates of the A#/as and in an online version that will be
available within a couple years.

Below each map, the family name, the taxon’s sci-
entific name, and the authority are listed. The standard
forms and abbreviations for the authorities of scientific
names follow those recommended by Brummitt and
Powell (1992), when available.

Common names for each taxon are listed below the
scientific names. An effort has been made to provide the
most common vernacular names within Arkansas or the
region. In many cases, more than one name is listed for
a taxon; however, the lists are by no means comprehen-
sive. An effort has also been made to somewhat stan-
dardize the use and application of common names for
Arkansas plants, roughly following the guidelines set
forth by Kartesz and Thieret (1991). It should be noted
that multiple and sometimes unrelated taxa may share
the same common name.

To the right of some maps is a numerical code in-
dicating special status for that taxon. Special status can
include the following:

1 — introduced (non-native) to Arkansas;

2 — endemic to Arkansas;

3 — non-native invasive; and/or

4 — of special conservation concern in Arkansas.

All taxa without a “1” designation are herein consid-
ered native to Arkansas; in other words, these plants are
believed to have occurred in the state prior to European
settlement. Taxa with a “1” designation are considered
introduced, or non-native, to Arkansas, regardless of
continent, country, or state(s) of origin. Some such plants
have been naturalized as a direct result of cultivation,
such as the planting of Japanese honeysuckle (Lonicera
Japonica) for ornamental purposes. Others have been
passively or accidentally introduced, often as a result
of human alteration of the environment; this has some-
times been followed by naturalization, as in the case of
Japanese stilt grass (Microstegium vimineum).

The designation of plants as native to Arkansas is
based on the best available data and information re-
viewed while researching and preparing the At/as. There
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are, however, a number of taxa for which data are insuf-
ficient to make a definitive call on native status within
the state—or even, occasionally, within the country. One
such example is saltbush (Baccharis halimifolia), also
called groundsel-tree or sea-myrtle. Saltbush, which tol-
erates brackish water, is native to the Atlantic and Gulf
Coastal Plain of the United States, primarily to wet habi-
tats such as marshes and stream banks. In the 1930s (the
dates of the oldest Arkansas herbarium specimens), salt-
bush was known in only a few extreme southern counties
of Arkansas, often in association with brine and distur-
bances near oil wells, which had only been in place since
the early 1920s. The species has subsequently expanded
its range northward, often following avenues of distur-
bance such as highway and railway ditches. It is now fre-
quently encountered throughout the southern two-thirds
of the state, and scattered occurrences have been docu-
mented in the Ozark Plateaus. Saltbush very well may
have naturally occurred in marshes or along rivers in the
Coastal Plain of extreme southern Arkansas, but it is just
as possible that it did not spread to the state until the ad-
vent of the Arkansas oil industry, initially occupying the
brackish waters in disturbed areas around wells and then
spreading to semi-natural and natural areas from there.
Saltbush is given the benefit of the doubt in the A#/as and
is assumed to be native to extreme southern Arkansas.
This and other ambiguously native taxa are not explicitly
indicated as such in the At/as and may currently be treat-
ed as either native or introduced by the AVFC. Further
research may help elucidate their true status, but a defini-
tive answer will likely not be forthcoming for some taxa.

It should be noted that in most cases, introduced
taxa have been included in the Atlas—and, therefore,
formally recognized as members of the Arkansas flora—
only if they are naturalized, which we somewhat simply
define as “spontaneously reproducing without human
assistance.” Although it is not strictly followed in the
present work, Nesom (2000) provided a more detailed
definition that includes the additional qualifier that such
taxa not only reproduce without human assistance but
also “[maintain] viable populations from year to year
(more than just one or a few seasons), and [disperse]
without deliberate human assistance beyond the popu-
lation or populations of original establishment.” A few
taxa that have been included in the At/as might be better
classified as “waifs” or “persisting” following Nesom’s
(2000) definition. Demonstrably “cultivated” taxa have
not been included and are not considered members of the
Arkansas flora.

The eleven taxa with a special status designation
of “2” are those that are currently known to occur only
within the borders of Arkansas (see also Appendix II
for a list of Arkansas endemic taxa). A few of these are

known from border counties and even from localities
very near the state line; thus, they may eventually be
found in neighboring states.

A special status designation of “3” indicates that the
taxon is both non-native and considered invasive to the
point of ecological and/or economic concern. Although
Arkansas does not have an officially recognized invasive-
species list that ranks the most problematic or potentially
problematic plants in the state, various federal, regional,
and state lists were consulted by the AVFC in order to
establish a working list that was originally presented in
the Checklist. Many of the “invasive” designations in the
Atlas are based on that list, and they are applied only to
taxa that are non-native to North America. It is important
to note, however, that some native taxa, such as eastern
red-cedar (Juniperus virginiana var. virginiana), can be
quite invasive under certain circumstances, often with
ecological consequences similar to those of some non-
native invasive plants (see discussion on page 25).

A special status designation of “4” indicates that a
taxon is of conservation concern at the state and/or global
level on the basis of its rarity or restricted range, as des-
ignated by the Arkansas Natural Heritage Commission
(see Appendix VI for a consolidated list of Arkansas
vascular plant taxa of conservation concern).

Classification and nomenclature in the Atlas gen-
erally follow published treatments in Flora of North
America North of Mexico (Flora of North America
Editorial Committee 1993+) and recent floras of adjacent
states (e.g., Diggs et al. 1999, 2006; Yatskievych 1999,
2006) and regions (e.g., Weakley 2008), as well as na-
tional electronic checklists and databases (e.g., Kartesz
2009; PLANTS Database [USDA 2008]; Tropicos 2008)
but also reflect more recently published and scientifi-
cally sound taxonomic and nomenclatural changes.

Results of phylogenetic analyses using molecular
techniques have led to the realignment of many once es-
tablished taxonomic groups. The AVFC has accepted a
number of these recent realignments for the Atlas; some
differ significantly from the traditional alignments ac-
cepted by Smith (1988, 1994). A few of the most notable
changes since Smith are as follows. Many members of the
traditional Polypodiaceae have been segregated into the
families Aspleniaceae, Blechnaceae, Dennstaedtiaceae,
Dryopteridaceae (of which some members have been
further divided into Lomariopsidaceae, Onocleaceae,
and Woodsiaceae), Pteridaceae, and Thelypteridaceae.
Within the Asteraceae, all Arkansas members of the
genus Aster are segregated into four additional genera:
Doellingeria, Eurybia, lonactis, and Symphyotrichum.
The genus Aster, being primarily a genus of the Old
World in its strictest circumscription, is no longer recog-
nized as a member of the state flora. Additionally, sev-
eral species formerly placed within the genus Senecio
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are now treated in Packera, while some species former-
ly placed within the genus Eupatorium are segregated
into four additional genera: Ageratina, Conoclinium,
FEutrochium, and Fleischmannia. The members of the
traditional families Aceraceae and Hippocastanaceae are
now treated within Sapindaceae. Hydrocotyle has been
transferred from Apiaceae to Araliaceae. The traditional
Asclepiadaceae is now being treated in Apocynaceae.
Polypremum is now recognized in Tetrachondraceae;
thus, Buddlejaceae is now excluded from the Arkansas
flora. Some members of Caprifoliaceae have now been
placed in Adoxaceae. The genera Cleome and Polanisia,
traditionally treated in Capparaceae, are now segregated
into Cleomaceae. The genera Leptopus (Andrachne)
and Phyllanthus, traditionally treated in Euphorbiaceae,
are now separated into Phyllanthaceae. Fumariaceae
is now treated within Papaveraceae. Hydrophyllaceae
is now treated within Boraginaceae, with the exception
of Hydrolea, now treated in Hydroleaceae. Leitneria
is now treated as a member of Simaroubaceae. Within
Polygonaceae, many members of the genus Polygonum
are now segregated into the genera Fallopia and
Persicaria. Some members of Primulaceae are now
treated in Myrsinaceae and Theophrastaceae. Some
members of Saxifragaceae are now separated into four
additional families: Grossulariaceae, Hydrangeaceae,
Iteaceae, and Penthoraceae. Many members of the tra-
ditionally transcribed Scrophulariaceac are now segre-
gated into Linderniaceae, Orobanchaceae, Phrymaceae,
and Plantaginaceae. The families Sterculiaceae and
Tiliaceae are now treated within Malvaceae. The genus
Celtis, traditionally treated within Ulmaceae, is now
treated within Cannabaceae. Some members of Liliaceae
and Amaryllidaceae are now classified within 13 ad-
ditional families: Agavaceae, Alliaceae, Asparagaceae,
Colchicaceae,  Hemerocallidaceae, = Hyacinthaceae,
Hypoxidaceae, Melanthiaceae, Nartheciaceae,
Ruscaceae, Smilacaceae, Themidaceae, and Trilliaceae.
Lemnaceae is now treated within Araceae. Within
Poaceae, 12 additional generic names are recognized:
Bothriochloa, Coelorachis, Dichanthelium, Luziola,
Pascopyrum, Phanopyrum, Piptochaetium, Saccharum,
Schedonorus, Schizachyrium, Steinchisma, and Urochloa.
Sparganiaceae is now treated within Typhaceae.

Nomenclatural and family alignment changes are con-
tinually occurring as new research is conducted and new lit-
erature is published. This Atlas represents a mere snapshot
in time and the most prudent judgment on the part of the
editors with regard to recognized nomenclature and family
alignments. Changes were incorporated until a certain stage
of the compiling and editing process. Subsequent updates
and future publications will certainly reflect additional
changes.

In some cases, infraspecific taxa that are recognized
by some botanists within certain species have been re-

ported for Arkansas. However, because of inconsisten-
cies in their recognition or inadequate understanding of
their delimitations in the state, such infraspecific taxa are
not currently recognized in this treatment. Perhaps, with
more research and a more detailed review of Arkansas
specimens, some of these infraspecific taxa may be add-
ed to the state flora list in the future.

Additionally, because of uncertainty about the exact
distributions within Arkansas of some other, recognized
infraspecific taxa of certain species, it was necessary to
combine such taxa for mapping purposes. Complete sci-
entific names, common names, and status codes for the
infraspecific taxa of the combined maps are provided in
Appendix .

In the taxonomically challenging and perplexing
genus Rubus, additional maps are required for subge-
nus Rubus sections Arguti (high-bush blackberries) and
Flagellares (dewberries). To aid in the identification of
these brambles, it is necessary to make proper collections
of both floricane and primocane from the same rootstock
(Bailey 1932, 1941). Although at least usually identifi-
able to section, because many of our Rubus specimens do
not represent the aforementioned collection method, they
are, unfortunately, not identifiable to species. In order to
at least partially represent the geographic distribution of
these Rubi within Arkansas, it is necessary to include two
additional maps based on those collections only identifi-
able to section. These section maps can be found follow-
ing the Rubus species maps.

Following the appendix of combined infraspecific
taxa are a list of Arkansas endemic taxa (Appendix II)
and an index of all vascular plant families treated in this
Atlas, along with their common names (Appendix III).
Appendix IV is an annotated list of additional taxa that
are reported for the state by various sources but for which
voucher specimens have yet to be located and/or reviewed
for confirmation. Appendix V consists of an annotated
list of taxa that have either been erroneously attributed
to Arkansas or are not currently recognized as valid taxa.
Appendix VI consists of a list of Arkansas vascular plants
of conservation concern as designated by the Arkansas
Natural Heritage Commission.

The appendices are followed by a complete list of
literature cited or otherwise referenced in the Atlas and a
full index. The index includes accepted scientific names
and common names for all families and taxa, as well as
synonyms used by Smith (1988, 1994) or in the Checklist
(AVFC 2006), with direction as to the currently accept-
ed name. However, given the more limited scope of the
Atlas, complete synonymy is not provided. Smith (1988)
and other state and regional manuals and databases should
be consulted for more complete synonymy.

The Checklist and Atlas serve as a foundation for the
planned definitive treatment of Arkansas’ vascular flo-
ra, the Manual of the Vascular Plants of Arkansas. The
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Manual will include keys to plant families, genera, and
species; morphological descriptions; habitat informa-
tion; geographic distribution maps; pertinent synonymys;
and illustrations for the nearly 2,900 Arkansas vascular
plant taxa, including color photographs of about 250 spe-
cies. In addition, the Manual will include a comprehen-
sive introduction to the natural divisions, geology, soils,
climate, vegetation, and botanical history of Arkansas.
Species status (native and introduced, invasive, special

concern, endemic, and poisonous) will also be presented.

The AVFC actively solicits information concerning
additions, deletions, or corrections to the Atlas, as well
as general comments about the publication. Send com-
ments to Johnnie L. Gentry at the coordinating office of
the Arkansas Vascular Flora Project. Contact informa-
tion is available on the Flora Project’s website (www.
uark.edu/~arkflora).
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HiSTORY OF BOTANICAL EXPLORATION IN ARKANSAS
By Gary E. Tucker

Arkansas has six major river systems: the Arkansas,
Mississippi, Ouachita (including the Saline), Red, St.
Francis, and White. Each system has numerous tributar-
ies, some of which are quite large. From the beginning
of historical times, many of these larger streams were
navigable, and they served as roads for the early explor-
ers of our region. Hernando de Soto (ca. 1500-1542) is
believed to have been the first European explorer to reach
Arkansas. His exact route is unknown, and often con-
tested, but de Soto and approximately 400 Spanish troops
apparently reached the Mississippi River at a site near
present-day Memphis, Tennessee, in the spring of 1541.
The expedition crossed the river and continued its trav-
els westward into parts of the present states of Arkansas,
Oklahoma, and Texas, exploring northeastern Arkansas,
the Arkansas River and Arkansas River Valley, the Caddo
River, and the area of present-day Hot Springs. De Soto
is believed to have died in May 1542 near the Mississippi
River in southeastern Arkansas.

Spanish conquistadors were followed, well over a
century later, by French explorers in the Mississippi River
Valley searching for minerals and furs. Early explorers
established settlements along the Mississippi River at the
confluence of large tributaries, including the Arkansas
River. Jacques Marquette (1637-1675) and Louis Joliet
(1645-1700) reached the mouth of the Arkansas River in
the fall of 1673, and Henri de Tonti (1649-1704) estab-
lished Arkansas Post, known as “Poste de Arkansea,” a
trading post at the Quapaw village of Osotouy, in 1686.
That early settlement near the confluence of the White and
Arkansas rivers was the first semi-permanent non—Native
American settlement in the lower Mississippi River Valley.
Jean-Baptiste Bénard de La Harpe (1683—1765), after
stopping at Arkansas Post in February 1722, was among
the first Europeans to ascend and explore the Arkansas
River, founding a trading post near “La Petite Roche,” the
site of present-day Little Rock. Arkansas Post played an
important role in the long struggle between France, Spain,
and England over which country would control the inte-
rior of the North American continent.

The Spanish government took control of Louisiana,
which at the time included the area of present-day
Arkansas, from the French in 1762 with the Treaty of
Fontainebleau. The French regained Louisiana in 1800
with the Treaty of San Ildefonso. The United States ac-
quired Arkansas Post as a part of the Louisiana Purchase
in 1803. Because Arkansas Post was a thriving port on the
Arkansas River and the largest city in the region, it was
selected as the first capital of Arkansas Territory in 1819.

By the time the territorial capital was established at
Arkansas Post, explorers had entered other areas of what
is now Arkansas. Thomas Jefferson, wanting to know
more about the lands acquired through the Louisiana

Purchase, encouraged explorations throughout the for-
mer Louisiana Territory. William Dunbar (1749-1810)
and George Hunter (1755-1823) ascended the Red River
and the “Washita” (Ouachita) River and explored the area
of “the hot springs” in late 1804 and early 1805. Thomas
Freeman (died 1821) and Peter Custis (1781-1842), the
first trained naturalist appointed to a United States govern-
ment exploring party, led an additional expedition up the
Red River in 1806. Both expeditions made notes on the
plants, habitats, and geologic features that were observed,
which serve as the earliest botanical accounts for the state.

Some of the bounty lands awarded for military ser-
vice in the War of 1812 were located in Arkansas, and that
brought settlers from eastern states and a need for surveyed
lands. The Government Land Office surveys initiated in
1815 for the lands of the Louisiana Purchase opened the
territory for more widespread population growth and de-
velopment. Arkansas Territory existed from July 1819 un-
til June 1836, when Arkansas became the 25th state. The
establishment of territorial government may have served
as a stimulus for visits by a number of talented observers
of natural history.

Henry Rowe Schoolcraft (1793—-1864) was a geolo-
gist who visited the Ozark region of the Missouri and
Arkansas territories in 1818—1819. In his Journal of a
Tour into the Interior of Missouri and Arkansaw (1821),
he wrote excellent descriptive accounts of the landscape,
including some of the earliest descriptions of the prairies
of the White River country of the Ozark Plateaus.

Thomas Nuttall (1786—1859) came to Arkansas
Territory at approximately the same time as Schoolcraft.
Nuttall was an Englishman who traveled up the Arkansas
River from Arkansas Post to eastern Oklahoma in 1818—
1819. His A4 Journal of Travels into the Arkansa Territory
during the Year 1819, with Occasional Observations on
the Manners of the Aborigines (1821) provides great in-
sight into the vegetation of the area prior to extensive
European settlement. One of the first trained botanists to
visit the region, Nuttall described many species new to
science from what is now Arkansas. Many of the plants
he lists for the Arkansas Territory (Nuttall 1835) were ob-
served or collected in the present state of the same name.

In 1820, Major Stephen H. Long (1784—-1864) was
commissioned to explore the West in search of headwaters
of the Red and Arkansas rivers. The botanist Edwin James
(1797-1861) was a member of that expedition, which
ended without meeting its objectives, though it greatly in-
creased knowledge of the geography of the West. James
and other members of that expedition returned from the
West through Oklahoma, entered Arkansas Territory at
Fort Smith, and continued to Hot Springs. James kept a
detailed journal of the plants and habitats they encoun-
tered on their trek, increasing our botanical knowledge of
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Arkansas at the time of early European settlement (James
1823). Near Hot Springs, James and his traveling com-
panions picked up the Southwest Trail for the final leg
of their trip to Cape Girardeau, Missouri. The Southwest
Trail stretched from Illinois to Texas, with the Arkansas
portion closely following the geologic fall line along an
old Native American trail that ran from Randolph County
south to modern-day Searcy and on to Little Rock, Benton,
Old Washington, and Fulton on the Red River.

The  English  geologist  George  William
Featherstonhaugh (pronounced “Fanshaw”) (1780—1866)
made his way through Arkansas in 1835 along the Military
Road, which generally followed the path of the Southwest
Trail. He made a side trip to visit Magnet Cove and Hot
Springs, where he made observations on relationships be-
tween vegetation and rock types.

A resident botanist and physician of St. Louis, George
Engelmann (1809-1884) played an important role in the
layout and development of the Missouri Botanical Garden
at St. Louis. Engelmann visited and made plant collec-
tions in central Arkansas, including Hot Springs, during
1835-1837.

Another St. Louis botanist of approximately the same
period who had ties to Arkansas was the Prussian botanist
Augustus Fendler (1813—-1883). Having first moved to
St. Louis in 1839, Fendler moved between Missouri and
other areas to the south and southwest numerous times
in the following years. He made a significant discovery
at Camden in 1850 with his collection of the rare silky-
camellia (Stewartia malacodendron).

By the time of Arkansas statehood in 1836, its infra-
structure included several well-traveled roads. The most
important was the previously discussed Military Road (or
Southwest Trail) used in movements of military person-
nel. Other well-used routes during the territorial period
included roads extending from Memphis to Little Rock,
from Little Rock to Fort Smith, from present-day Chicot
County to Camden to Washington, and from Jackson, near
present-day Imboden, to Fayetteville to Fort Smith. The
years leading up to the Civil War and then the period of
Reconstruction brought prolonged difficulties to Arkansas
and were a period of few improvements in infrastructure.
A train ride across the generally swampy landscape from
Little Rock to Memphis in 1862 averaged 32 hours for a
distance of about 140 miles. Rail lines from St. Louis to
Texarkana and from Little Rock to Fort Smith were com-
pleted by 1874, but most travel at that time was still by
horseback or stagecoach.

By the time of the Civil War, many explorers from
outside Arkansas had visited the state. With the excep-
tion of Thomas Nuttall and Edwin James, however, few
of those visitors were trained botanists. Moreover, almost
none of the numerous early expeditions focused primarily
or even secondarily on accurate descriptive accounts of
vegetation or plant species.

Arkansas Industrial University (now the University

of Arkansas) was established at Fayetteville in 1871. In
1875, Francis LeRoy Harvey (1850-1900) came from
Iowa to join the Natural Sciences faculty. He established
the herbarium at the university in 1875, and his speci-
men labels provide ample evidence of his many visits to
numerous regions of the state. University faculty mem-
bers traveled on a pass from the railroad, which Harvey
used to reach areas far from Fayetteville. He published
widely in the recognized scientific journals of his day and
maintained active correspondence with many of the coun-
try’s leading botanists, including Asa Gray at Harvard
University. Harvey remained at Fayetteville until 1885,
when the state legislature removed all faculty members
from the institution. After leaving, he moved to Maine and
worked at what is now the University of Maine at Orono,
where he served as an entomologist until his death at the
age of 50. The University of Arkansas awarded its first
Ph.D. to Harvey in 1890.

Although Harvey made extensive collections and
published numerous papers, he did not attempt a check-
list of the entire flora of the state. The earliest checklist
of Arkansas plant species is the 1860 work of govern-
ment scientist Leo Lesquereux (1806—1889), who visited
parts of the Ozark region in the winter of 1859. Although
employed primarily as a geologist, Lesquereux was a
trained bryologist and paleobotanist. While in Arkansas,
he studied both the fossilized and living floras. However,
Lesquereux’s checklist is meager and, because his field
work was performed during the dormant season, heavily
biased toward woody species.

The first attempt at a comprehensive, statewide
checklist is the 1891 work of Branner and Coville. John
Casper Branner (1850-1922), State Geologist, discov-
ered bauxite in Arkansas in 1887. Frederick Vernon
Coville (1867-1937) was a longtime U.S. Department
of Agriculture botanist. Their list, like Lesquereux’s and
those of some subsequent authors, contained a fair num-
ber of erroneous reports for the state but nonetheless was a
milestone in Arkansas botany. In 1926, John T. Buchholz
and Ernest Jesse Palmer (see full discussion of these two
men below) published a long list of additions to Branner
and Coville’s checklist.

Delzie Demaree (1889-1987) began studying the
Arkansas flora in the 1920s and published a checklist of
the woody flora of the state in 1932. He had come from
Ohio to join the faculty of Hendrix College in Conway
in 1922. He remained at Hendrix until 1926, when he
became a faculty member at the University of Arkansas
at Fayetteville. Demaree then left Arkansas in 1930 to
attend Stanford University, where he completed his Ph.D.
in plant physiology in 1932. He returned to Arkansas in
1936 as a faculty member of the Arkansas Agricultural and
Mechanical College at Monticello (now the University of
Arkansas at Monticello), where he stayed until 1946. He
then moved to Arkansas State College at Jonesboro (now
Arkansas State University). Following retirement from
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Arkansas State College in 1953, he learned that his em-
ployment history was inadequate to qualify him for Social
Security benefits. He enrolled at Henderson State Teachers
College in Arkadelphia (now Henderson State University)
and completed teacher certification requirements, which
enabled him to teach on a Navajo Indian reservation in
Arizona long enough to complete the Social Security re-
quirements. He then returned to his home in Hot Springs,
where he lived until not long before his death. Demaree’s
1943 catalogue of the vascular plants of Arkansas was
self-published as the first and only issue of his journal
Taxodium, distributed primarily among friends. That
checklist was based on determinations he had received
from botanical specialists to whom he had sent specimens.
Demaree’s work was sometimes controversial, with some
botanists charging that his reliance on public transporta-
tion instead of driving his own car meant that he failed to
collect many species. Others decried his habit of giving
the location of the nearest post office as adequate location
data for herbarium specimen labels. Despite those short-
comings, however, the fact remains that no other worker
has come close to matching his Arkansas plant collections
in terms of specimen numbers. It has been estimated that
he distributed approximately 300,000 specimens to nu-
merous herbaria.

Dwight Munson Moore (1891-1985), an Ohio native
and holder of a Ph.D. in plant physiology from Ohio State
University, came to the University of Arkansas as a fac-
ulty member in 1924. Although trained as a plant physi-
ologist, he began collecting botanical specimens for the
university herbarium soon after arriving in Arkansas. He
was especially interested in woody flora, and his collec-
tions include many rare or otherwise unusual members of
the state’s flora. Moore published a number of papers on
Arkansas’ flora, including checklists of the woody plants
(1941) and grasses (1961) of the state. After retiring
from the University of Arkansas in 1950, Moore taught
forestry at the Arkansas Agricultural and Mechanical
College at Monticello (now the University of Arkansas
at Monticello). He was a visiting professor at universi-
ties in Saigon and Hue, South Vietnam, in 1958-1959.
During 1961-1967, he was a Biology Department chair-
man and botany teacher at Arkansas Polytechnic College
in Russellville (now Arkansas Tech University). He
worked at establishing the South Arkansas Arboretum at
El Dorado during 1967-1970. Finally, he retired with his
second wife, Clementine, to her home in Rudy until his
death in 1985. During his long career, Moore provided
botanical training to many individuals who either be-
came professional botanists or served as state and federal
agency personnel. He was extremely active in the garden
club movement and was very effective at taking botany
to many segments of the lay public. He revised Trees of
Arkansas (1960), a book that made his name familiar to
schoolchildren throughout the state; it is still widely dis-
tributed by the Arkansas Forestry Commission. Moore

also described Delphinium newtonianum (Moore’s del-
phinium), an Arkansas endemic species.

Ernest Jesse Palmer (1875-1962) was a self-trained
botanist, born in England but a long-time resident of Webb
City, Missouri. During his long career, he made many bo-
tanical field trips to Arkansas and published numerous pa-
pers related to the Arkansas flora. He was first employed
by the Arnold Arboretum at Harvard University in 1915
as a plant collector working throughout the South and
Southwest from his Missouri home base. In 1921, Palmer
moved to the Arnold Arboretum to assume a resident bot-
anist position. After his retirement in 1948, he returned to
Webb City. He co-authored with John T. Buchholz a major
paper in 1926 that added numerous species to the Branner
and Coville 1891 checklist of Arkansas’ flora. Palmer
was a mentor of Julian Alfred Steyermark (1909—1988),
with whom he collaborated on various botanical projects,
many of which were related to the Missouri flora. An ex-
tremely talented floristic botanist, Palmer also worked on
more traditional monographic studies of certain woody
plant groups considered difficult by many botanists (e.g.,
Crataegus [hawthorns] and Quercus [oaks]). He was a
contemporary of several other plant collectors active in
Arkansas and Missouri.

George W. Letterman (1841-1913), a public school
teacher at Allenton, Missouri, made many collecting trips
into Arkansas. He discovered the rare two-wing silverbell
(Halesia diptera) in the state in Nevada County in 1887.

Benjamin Franklin Bush (1858-1937) was an early
collector for the Arnold Arboretum. He studied the ge-
nus Crataegus and made numerous early collections in
Arkansas and neighboring Missouri. Bush was older than
Palmer and had begun his plant collecting in 1882. He
encouraged Palmer to study many of the same difficult
genera on which he himself had worked, and he probably
played a role in the employment of Palmer at Harvard
University.

William Trelease (1857-1945) was another botanist
of Palmer’s time who extensively collected plants in the
Ozarks region of Arkansas and Missouri. During his ear-
lier years, he served as Director of the Missouri Botanical
Garden in St. Louis, a location that allowed him to make
many trips into Arkansas.

William Willard Ashe (1872—-1932) frequently vis-
ited Arkansas during a professional career that spanned
the years from 1892 to 1932. He began work with the U.S.
Forest Service in 1905. One of Ashe’s largest contribu-
tions to forest conservation was his field work toward,
and coordination of, national forest land acquisitions in
the eastern United States, from before the passage of the
Weeks Act in 1911 until the time of his death in 1932.
Ashe made significant contributions to botany, dendrol-
ogy, and ecology in the eastern United States. During his
years of Forest Service employment, he made collections
over much of northern Arkansas and was particularly in-
terested in woody flora. In 1923 he described the Ozark
chinquapin (as Castanea ozarkensis, herein treated as C.
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pumila var. ozarkensis), which was new to science.

John Theodore Buchholz (1888—1951), a collaborator
of Palmer’s on the 1926 additions to Branner and Coville’s
checklist, came to Arkansas in 1909 as one of the origi-
nal faculty members at Arkansas State Normal School
in Conway (now the University of Central Arkansas).
He remained in Conway until 1918, when he moved to
Fayetteville, where he served as a botany faculty member
at the University of Arkansas until 1926. Buchholz is per-
haps best remembered as an outstanding plant morpholo-
gist with a major expertise in gymnosperms. During his
years in Arkansas, he conducted extensive field work and
described Ashe’s juniper, or Ozark white-cedar (Juniperus
asher), as a new species. He had a major interest in woody
plants and was co-author of Common Forest Trees of
Arkansas with Wilbur R. Mattoon (1875-1941), exten-
sion forester with the U.S. Forest Service, in 1924.

Flora A. Haas came to Arkansas State Teachers
College in Conway (now the University of Central
Arkansas) in 1930 and remained active as a field botanist
until her departure in 1945.

In the years following World War II, several veteran
botanists long associated with the Arkansas flora retired,
and a new generation began botany investigations in the
state. Ernest Jesse Palmer retired from Harvard in 1948,
Dwight Moore from the University of Arkansas in 1950,
and Delzie Demaree from the Arkansas State College in
1953. Jewel E. Moore (born 1918) came to Arkansas State
Teachers College in Conway as a botanist and ecologist
in 1947, when she became a member of the tiny cadre
of the state’s resident botanists. The community ecolo-
gist Edward Everett Dale, Jr. (1920-2009), and plant
taxonomist Hugh Hellmut Iltis (born 1925) came to the
University of Arkansas in the period following Dwight
Moore’s retirement, and Dale served as an interim her-
barium curator. Few Arkansas botanists have matched
Dale in terms of publications on the state’s flora and on
community structure and composition.

Edwin Burnell Smith (born 1936) came to the
University of Arkansas in 1966 and remained there until
his retirement in 1998. During that period, he published
widely on Coreopsis (tickseeds), the subject of his doc-
toral dissertation at the University of Kansas. Smith did
not personally conduct many floristic field studies, but
he made huge contributions to Arkansas botany when he
published two editions of An Atlas and Annotated List of
the Vascular Plants of Arkansas (1979 & 1988) as well as
Keys to the Flora of Arkansas (1994). He served as her-
barium curator and directed thesis studies of numerous
graduate students until his retirement in 1998, when he
was succeeded in that position by Johnnie L. Gentry (born
1939), who later initiated and became the director of the
Arkansas Vascular Flora Project.

The Arkansas Natural Heritage Commission was formed
in 1973 and has played an important role in discovering

and tracking rare species and in purchasing and protecting
natural areas. Some of the state’s most significant habitats for
rare plant species have been preserved by the commission’s
efforts. Commission botanists and plant ecologists have
made important contributions toward improved knowl-
edge of Arkansas’ vascular flora, with commission bota-
nists finding numerous species that were new to the state
and several that were new to science.

Working on his doctoral dissertation at Southern
[linois University, W. Carl Taylor (born 1946) investigat-
ed the pteridophytes of Arkansas in the mid-1970s. That
work resulted in Arkansas Ferns and Fern Allies, which
was published in 1984.

The Arkansas Native Plant Society was organized in
1980 to promote preservation, conservation, and study of
the wild plants and vegetation of Arkansas; to educate the
public about the value of the native flora and its habitats;
and to publish related information. The society serves as
a bridge between the professional botanist and the non-
professional with intense botanical interests. In several
instances, nonprofessionals have developed their talents
to a high level of excellence. Perhaps foremost among
those individuals was Carl Glenn Hunter (1923-2005),
a former assistant director of the Arkansas Game and
Fish Commission. Hunter published three widely distrib-
uted works, all illustrated with his superb photography:
Wildflowers of Arkansas (six editions); Trees, Shrubs, and
Vines of Arkansas (three editions); and Autumn Leaves
and Winter Berries in Arkansas.

Robert Kral (born 1926), botanist at Vanderbilt
University for many years until his retirement, has long
been involved with investigations related to the Arkansas
flora. Many of his studies have concentrated on taxo-
nomically difficult monocot families (e.g., Xyridaceae,
Cyperaceae, and Juncaceae).

Another out-of-state botanist who has studied
Arkansas flora for many years is R. Dale Thomas (born
1936). Through the years, Thomas has made extensive
collections in Arkansas, especially in the southern part of
the state. His personal collections total more than 175,000
specimens, including some 52,000 collected in Arkansas.
Before retiring from the University of Louisiana at Monroe
(formerly Northeast Louisiana University) in 2003, he di-
rected the work of several graduate students who com-
pleted county flora projects in southern Arkansas.

Currently, a new group of Arkansas botanists, in-
cluding the members of the Arkansas Vascular Flora
Committee, are carrying on the botanical endeavors and
investigations of the many explorers, botanists, ecolo-
gists, and plant enthusiasts who have preceded them.
The Checklist (AVFC 2006) and this Atlas, as well as the
future Manual, are the culmination of the efforts of all
these people. These works will certainly not be the end of
Arkansas’ botanical history but merely a stepping-stone
to the next chapter of botanical exploration, investigation,
and conservation.
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AN OVERVIEW OF THE GEOLOGY OF ARKANSAS
By Currtis L. NunN

Arkansas is known as “The Natural State” in no
small part because of its diverse geology. From the tow-
ering bluffs that line the rivers of the Ozark Plateaus to
the expansive flatlands of the Mississippi Alluvial Plain,
Arkansas’ geology comprises rocks and landforms cre-
ated by a wide variety of geologic processes acting over
hundreds of millions of years. In turn, this geologic di-
versity, in association with variations in soil and climate,
influences the diversity of plants and vegetation commu-
nities in the state.

Geologic Time

The geologic history of Arkansas can best be under-
stood in terms of geologic time. Geologic time encom-
passes the entire history of the Earth, from its forma-
tion approximately 4.5 billion years ago to the present.
With the advent of modern scientific techniques capable
of identifying chronological ages of rock samples, geo-
logic time is now commonly discussed in terms of years
(e.g., the aforementioned age of the Earth). However, the
original concept of geologic time was indefinite, known
only to include the vast amounts of time necessary to
shape Earth’s landscapes as we see them today. Geologic
time in this sense was developed by establishing an order
of events necessary to create these landscapes, an order
of events deciphered by analyzing relative age relation-
ships within the “rock record.” The rock record is a com-
prehensive inventory of all rocks on Earth that belong to
one of three principal classes: igneous, sedimentary, and
metamorphic. Igneous rocks form from molten material
either on the Earth’s surface or beneath it. Sedimentary
rocks form from loose sediments deposited in layers, or
strata, which are compacted and cemented together over
time to form new rocks. Metamorphic rocks are derived
from igneous or sedimentary rocks subjected to intense
heat, pressure, or chemical influences that physically or
mineralogically alter the rock.

The geologic time scale (Figure 1) organizes the
rock record into divisions of geologic time based on rela-
tive ages of rocks. Relative ages of rocks are established
by studying their physical relationships and composi-
tional characteristics. While relationships among rocks
of all types are useful to some degree in establishing
relative ages, the study of sedimentary rock strata, called
stratigraphy, provides the organizational framework of
the geologic time scale. Sedimentary rocks are the key
to organizing geologic time for a number of reasons:
sedimentary rocks cover approximately 80 percent of

Earth’s land surface (Blatt 1994), which makes them
relatively easily to study; their strata are layered younger
upon older, which makes their relative physical positions
equivalent to relative age; and geographically separated
sedimentary rock units can be correlated across great dis-
tances based on similar rock composition or fossil con-
tent. These characteristics provide a means to categorize
sedimentary rocks into packages called “stratigraphic
units,” each of which represents a particular period of
geologic time during which the sediments that compose
the rocks were deposited.

Eon Era Period Age'
Quaternary
Cenozoic 2.6
Tertiary
66 =
Cretaceous
146 —
Mesozoic Jurassic
202 —
o Triassic
el 251 =
S Permian
’g : 290 —
@ Pennsylvanian
a —— 318~
Mississippian
359 —
Paleozoic Devonian
416 —
Silurian
444 —
Ordovician
488 —
Cambirian
542 =
Precambrian

! Millions of years before present

Ficure 1. GeoLoGic TIME ScALE. MODIFIED FROM WALKER AND
GEissmaN 2009.

The most common types of sedimentary rocks are
sandstone and shale, which are silicate rocks composed
of material eroded from preexisting rocks; and lime-
stone, dolomite, and chalk, which are carbonate rocks
formed from the accumulation of calcareous sediments
in ocean waters. With only minor exceptions, rocks in
Arkansas are sedimentary. They range in age from the
late Ordovician Period of the Paleozoic Era to the pres-
ent, spanning a period of more than 400 million years.
The geologic map of Arkansas displays the distribution
of surficial rocks in the state according to geologic age
(Figure 2; see also map in Haley et al. 1993).
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FIGURE 2. GEOLOGIC MAP OF ARKANSAS. MODIFIED FROM CHANDLER 2009. USED WITH PERMISSION.

Plate Tectonics

Study of the rock record has revealed evidence of
numerous geologic processes that have worked to shape
the rocks on Earth’s surface into the landscapes we see
today. Foremost among those processes is plate tectonics.
In the early 1900s, Alfred Wegener, a German meteorol-
ogist, correlated sedimentary rocks between continents
and noted that the shapes of the continents fit together
like pieces of a jigsaw puzzle. He hypothesized that all
continents were at one time part of a single supercon-
tinent he called “Pangaea,” which broke apart, leaving
each individual continent to move independently across
the surface of the Earth in a process termed “continental
drift” (Hallam 1975). Wegener was not able to accurately
describe a driving force for continental drift, but in the
1960s, geologists developed the theory of plate tectonics
to explain his early observations (Frankel 1988).

Plate tectonics describes the movement of discrete
sections of Earth’s crust, or plates, in response to con-
vective heat flow within the mantle of the Earth. Some
tectonic plates contain continental masses, whereas oth-
ers are composed only of oceanic crust. Arkansas resides
on the continental mass of the North American Plate.
Driven relentlessly by the mantle’s convective patterns,
plates are shuffled and rotated until eventually continen-

tal masses collide and unite as a single supercontinent.
Tectonic forces then tear the supercontinent apart, creat-
ing multiple smaller continents that migrate over the sur-
face of the Earth until they again converge and collide to
form another supercontinent, at which point the cycle be-
gins again. Geologic evidence has shown that this super-
continent cycle has been completed several times over
the history of the Earth, operating on the order of hun-
dreds of millions of years (Rogers 1996). Plate tectonics
is the accepted mechanism for a wide variety of geologic
processes, including mountain building, continental rift-
ing, and most seismic activity. Because plate tectonics
shifts continents around and pushes them up and down,
it also controls where various depositional environments
are created and the types of rocks that will form within
them.

Physiographic Divisions

Demarcated by overall patterns of topographic
relief, Arkansas can be divided into two broad phys-
iographic regions, the Interior Highlands and the Gulf
Coastal Plain (Figure 3). The Interior Highlands general-
ly comprise the northwestern half of the state. Paleozoic
rocks in this region have been exposed to weathering and
erosion processes since the end of the Pennsylvanian
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Period, producing significant topographic relief. The
Gulf Coastal Plain generally comprises the southeastern
half of the state. Paleozoic rocks of the Interior Highlands
extend beneath Mesozoic and Cenozoic rocks of this re-
gion. Rocks of the Gulf Coastal Plain have been exposed
to weathering and erosion processes for a much shorter
period; thus, the region is characterized by relatively flat
topography. The two physiographic regions are separat-
ed by the Fall Line (Figure 3), an abrupt contact between
Paleozoic and younger strata (Chandler 2009) as seen on
the geologic map of Arkansas (Figure 2). The Fall Line
corresponds to the western margin of a buried rift valley,
the Reelfoot Rift, which formed beneath eastern Arkansas
during the late Precambrian and early Phanerozoic eons.
At that time all land masses were united as the supercon-
tinent Rodinia. Tectonic forces initiated breakup of the
supercontinent, and, as the North American and South
American plates were forced apart, rifting spread briefly
toward the center of the North American Plate, creating
the rift valley (Burke & Dewey 1973).

Each physiographic region in Arkansas is divided
into three physiographic provinces based on strati-
graphic content and landscape morphology (Figure 3).
Physiographic provinces of the Interior Highlands re-
gion include the Ouachita Mountains, Arkansas Valley,
and Ozark Plateaus. Paleozoic rocks that dominate the
region are divided into these separate physiographic
provinces based on landscapes that have been folded and
faulted, depressed, or uplifted and tilted, respectively, in
response to continental collision and the formation of the
supercontinent Pangaea during the late Paleozoic Era.
Physiographic provinces of the Gulf Coastal Plain region
include the West Gulf Coastal Plain, Mississippi Alluvial
Plain, and Crowley’s Ridge. Relatively young rocks of
this region are divided into separate provinces based on
landscapes characterized by rolling hills, flat topography,
or a prominent ridge, respectively, that were formed by
more geologically recent erosional processes.

Geologic differences among Arkansas’ physio-
graphic provinces provide a variety of foundations upon

New Madrid
Seismic Zone

CROWLEY'‘S

INTERIOR
HIGHLANDS

GULF COASTAL
PLAIN

FALL LINE

FIGURE 3. PHYSIOGRAPHIC REGIONS AND SIX PROVINCES (NATURAL DIVISIONS) WITHIN ARKANSAS.
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which diverse modern environments have developed. In
the same way that geologic differences define physio-
graphic provinces, environmental differences across the
state define natural divisions. Despite minor differences
in nomenclature, Arkansas’ physiographic provinces and
natural divisions describe the same geographic areas.
The following sections provide summarized geologic
histories of Arkansas’ physiographic divisions.

INTERIOR HIGHLANDS PHYSIOGRAPHIC
REGION

At the end of the Precambrian, rising heat from the
Earth’s mantle was confined beneath the supercontinent
Rodinia with no means of escape. The mantle continued
to warm and expand, causing overlying continental rock
to bulge above it. Eventually, the bulging crust fractured,
and mantle heat was released through continental rifts.
Dispersing continents settled as the cooling mantle con-
tracted, and relative sea levels began to rise on the con-
tinental masses. By the Ordovician Period, more of the
North American continent was covered by seas than at
any other time in Earth’s geologic history, and the entire
area of present-day Arkansas was submerged. The north-
ern half of the state was covered by warm, shallow seas
in a continental shelf setting. The southern half of the
state was located in a deep ocean basin separated from
the shelf by a steep continental slope.

Ouachita Mountains Physiographic Province

The Ouachita Mountains physiographic province
comprises west-central and central portions of the state
between the Arkansas Valley and the West Gulf Coastal
Plain (Figure 3). The Ouachitas are a highly eroded
and largely buried mountain chain extending more than
2,400 kilometers (1,500 miles) from Mexico across
Texas, Oklahoma, Arkansas, and Mississippi, where it
links to the Appalachian Mountain chain in the subsur-
face. Less than 20 percent of this distance is visible in
outcrops of the Marathon Mountains in Texas and the
Ouachita Mountains of eastern Oklahoma and Arkansas
(Viele 1989).

Rocks of the Arkansas Ouachitas are dominated
by silica-rich sandstones, cherts, and shales that were
deposited in the deep ocean basin extending across the
southern half of Arkansas during the Paleozoic Era.
Deposits in the basin produced sedimentary rock thick-
nesses of about 8,200 meters (27,000 feet) (Thornbury
1965). Sandstone and shale sediments were eroded from
elevated regions and transported to the basin, where they
were deposited along massive slopes. The slopes fre-

quently became unstable under their own weight and re-
peatedly collapsed, producing underwater landslides that
flowed onto the flat bottom of the basin. Sediments were
reorganized during transport, producing a series of thin,
alternating sandstone and shale strata termed “flysh”
(Morris 1974).

As tectonic forces again shifted and the continen-
tal masses of North and South America began to con-
verge, the southern edge of the North American Plate
was forced beneath the overriding South American Plate.
The subducted crust was pushed into the mantle where
it heated up, melted, and rose to the surface to create
volcanoes on the South American Plate. The volcanoes
ejected silicate ash that settled to form layers of chert
at the bottom of the ocean basin. The basin continued
to narrow, and the South American Plate scraped rocks
off the bottom of the basin and pushed them inland. The
rocks were compressed tightly, raising them up above
the shallow seas and producing the complex east—west
oriented folds and faults of the Ouachita Mountains.
During this process, increased temperatures caused some
chert strata to partially recrystallize, forming novaculite,
a rare sedimentary rock commonly referred to as “whet-
stone” that is found almost exclusively in the Ouachitas.
Heated, silica-rich fluids were also forced along faults
in the Ouachitas, forming veins of quartz (the state min-
eral of Arkansas) throughout the mountains. Faults in
the Garland County area of the Ouachitas also provide
avenues for infiltrated surface water to descend to great
depths, where it is heated by surrounding rock and then
circulated quickly back to the surface, where it emerges
as hot springs.

As the ocean basin closed and the North American
and South American continental masses were united in the
supercontinent Pangaea at the end of the Pennsylvanian
Period, the Ouachitas may have reached heights rivaling
parts of the Rocky Mountains. Today, after hundreds of
millions of years of erosion, the Ouachitas are a shadow
of their former grandeur. A mountainous topography still
remains, however, as rocks resistant to erosion (sand-
stone, chert, and novaculite) form ridges between valleys
underlain by more easily eroded shale (Figure 4).

Arkansas Valley Physiographic Province

The Arkansas Valley physiographic province lies
west of the Fall Line, between the Ozark Plateaus and
Ouachita Mountains (Figure 3). As the Ouachitas are
characterized by multiple east—west trending folds and
faults in an overall uplift, the Arkansas Valley is char-
acterized by less intense east—west folds in an overall
depression. Paleozoic rocks of the valley are slightly
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FI1GURE 4. THE OUACHITA MOUNTAINS NATURAL DIVISION IS CHARACTERIZED BY EAST-WEST
TRENDING RIDGES AND VALLEYS. THE RIDGES OFTEN CONSIST OF MORE RESISTANT ROCKS SUCH
AS CHERT, NOVACULITE, OR SANDSTONE, AS SEEN HERE ON NORTH FORK PINNACLE NEAR THE
SALINE/PERRY COUNTY LINE, THE LAYERS OF WHICH ARE SOMETIMES NEARLY VERTICAL DUE TO
THE INTENSE FOLDING DURING FORMATION OF THE QUACHITA MOUNTAINS. PINE AND PINE-HARD-
WOOD FORESTS TYPICALLY DOMINATE THE SOUTH-FACING SLOPES, GRADING INTO DRY HARDWOOD

Nebo, Petit Jean Mountain, and Magazine
Mountain, Arkansas’ highest point.

Over time the Arkansas River has
carved its course through a section of the
valley, draining portions of the Rocky
Mountains and High Plains before travers-
ing Oklahoma and Arkansas on the way to
its confluence with the Mississippi River.
Sandstone outcrops tightly constrict the
river’s course through much of the valley;
however, in areas where the river’s course
flows through outcrops of softer shale, the
river can meander more freely and the val-
ley is wider (Figure 5).

Ozark Plateaus Physiographic Province

The Ozark Plateaus physiographic
province comprises northwestern and
north-central Arkansas (Figure 3). Rocks
of the Ozarks are dominated by three
main periods of continental-shelf deposi-

WOODLANDS ON THE UPPER SOUTH-FACING SLOPES AND RIDGE TOPS.

younger than those exposed in the Ouachitas. These
rocks are equivalent to rocks that had been present
in the Ouachitas before being eroded away at higher
elevations. The province is heavily influenced by the
Arkansas River, which flows generally west to east
through the valley.

As continental collision thrust the Ouachitas up-
ward, ocean-basin and continental-margin rocks north
of the mountains were bowed downward

tion in the Paleozoic Era, which produced

three distinct, slightly tilted plateaus: the

Salem Plateau, the Springfield Plateau, and the Boston

Mountains Plateau (McFarland 1998). The exposed sur-

face of each plateau corresponds to a dominant strati-

graphic unit deposited on the continental shelf of north-

ern Arkansas during a particular period of the Paleozoic
Era.

As sediments of the Ouachitas and Arkansas Valley

were accumulating in the deep ocean basin and con-

in front of the continental shelf extend-
ing across northern Arkansas, forming the
Arkoma Basin (Manger 1983). The basin
continued to receive sediments eroded
from the rising Ouachitas and exposed
rocks of the shelf, accumulating addi-
tional thicknesses of sandstone and shale
strata and adding greater weight to the
basin. The basin sank under the increased
weight, and extensional faults formed
along its northern margin, creating the
boundary with the Ozark Plateaus. The
Arkoma Basin closed with the formation
of Pangaea, and since that time the valley
province has been above sea level and ex-
posed to erosional processes that have re-

moved thousands of feet of rocks across
the valley. Some isolated ridges of re-
sistant sandstones have remained topo-
graphically elevated, including Mount

FIGURE 5. THE BROAD VALLEY OF THE ARKANSAS RIVER, AS SEEN HERE FROM PETIT JEAN
MOoOUNTAIN IN CONWAY COUNTY, WAS CREATED AS THE RIVER MEANDERED THROUGH AND
ERODED SOFTER ROCKS IN A PORTION OF THE ARKANSAS VALLEY NATURAL DIVISION.
HILLS AND RIDGES OF THIS NATURAL DIVISION, SUCH AS PETIT JEAN MOUNTAIN, ARE
CAPPED BY SANDSTONES (FOREGROUND) THAT ARE MORE RESISTANT TO EROSION.

Free download edition. Not for commercial sale.



tinental slope areas of southern Arkansas during the
Ordovician Period, dolomite rocks of the Salem Plateau
were forming in the warm, shallow waters of the con-
tinental-shelf region of northern Arkansas. Seas with-
drew and then returned, and calcareous sediments again
began to accumulate during the Mississippian Period,
forming the limestone rocks of the Springfield Plateau.

Cretaceous Period, the new southern margin of the North
American continent was submerged beneath waters of
the Gulf of Mexico, and Arkansas was flooded south of
the Ouachitas. Advancing waters also filled the trough
of the Reelfoot Rift valley, forming a marine protrusion
into the North American continent called the Mississippi
Embayment (Manger 1983). These inundated areas

Similar to strata in the Ouachitas, chert lay-
ers interbedded with limestone rock of the
Springfield Plateau were produced by depo-
sition of ash erupted from volcanoes on the
South American Plate. Other chert layers
and the elaborate cave systems typical of
the plateau are products of groundwater in-
teractions with limestone rock. As sea level
retreated in the Pennsylvanian Period, sedi-
ment delivered to the Ozarks was primar-
ily derived from weathering and erosion
of exposed continental rocks to the north.
These siliceous sediments accumulated on
top of the Mississippian limestone in alter-
nating layers of Pennsylvanian sandstones
and shales that form the Boston Mountains
Plateau.

As continental collision produced
the Ouachita Mountains, compressive
forces caused igneous bedrock beneath
the Ozarks to bulge ahead of the collision zone, forming
the Ozark Dome (Hudson 2000). The dome consists of a
core of uplifted igneous rocks that are exposed in the St.
Francis Mountains of southern Missouri and slightly tilt-
ed rocks of the Ozarks that accumulated along the flanks
of the dome. With the completion of Pangaea, weath-
ering and erosional processes began to wear away the
higher elevations of the Ozarks. Eventually the Ozarks
were worn flat, exposing a south-to-north gradient of
increasingly older strata, with the principal strata com-
posing the three recognized plateaus. Intricate drainage
systems were carved into the horizontal plateau surfaces,
creating the Ozarks we see today (Figure 6).

GULF COASTAL PLAIN PHYSIOGRAPHIC REGION

After the formation of Pangaea, Arkansas remained
above sea level through the end of the Permian Period,
and erosion continued to wear away exposed Paleozoic
rocks. Beneath the massive lid of the supercontinent,
heat trapped within the mantle caused it to expand, caus-
ing the overlying land mass to bulge until it began to
split apart at the beginning of the Triassic Period. As the
supercontinent rifted and confined heat was released,
land masses subsided into a cooling mantle. During the

FiGURE 6. THE OzARK PLATEAUS NATURAL DIVISION CONSISTS OF UPLIFTED, HORIZON-
TAL PLATEAUS, DISSECTED BY INTRICATE STREAM SYSTEMS CARVED INTO THE PLATEAU
SURFACES, AS SEEN NEAR JASPER IN NEWTON COUNTY.

of eastern and southern Arkansas today constitute the
Gulf Coastal Plain physiographic region. Rocks of the
Interior Highlands remained above sea level and served
as a source of eroded sediments that were deposited atop
submerged Paleozoic strata of the region.

West Gulf Coastal Plain Physiographic Province

The West Gulf Coastal Plain physiographic province
comprises the western and central portions of southern
Arkansas. It borders the Mississippi Alluvial Plain to the
east and the Ouachita Mountains to the north. The region
is generally characterized by low rolling hills between
wide river valleys that drain to the Mississippi River.

As Cretaceous seas flooded the southern and eastern
parts of Arkansas, the elevated area of the coastal plain in
the southwestern corner of the state was submerged be-
neath shallow ocean waters. This environment was con-
ducive to the precipitation of carbonate sediments and
formation of calcareous sedimentary rocks. As Arkansas
transitioned into the Tertiary Period, shallower seas left
these Cretaceous deposits exposed to erosion. Waters in
the remaining parts of the West Gulf Coastal Plain con-
tinued to receive eroded gravel, sand, silt, and clay sedi-
ments from the Interior Highlands, and siliceous marine
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deposits accumulated to levels approximating today’s
landscape. The Gulf of Mexico receded southward to its
present extent at the end of the Tertiary, and unconsoli-
dated marine deposits were easily eroded by Quaternary
streams, creating a network of wide, terraced valleys
filled with alluvial deposits and separated by low rolling
hills (Figure 7).

Mississippi Alluvial Plain Physiographic Province

The Mississippi Alluvial Plain physiographic prov-
ince comprises much of the eastern third of Arkansas.
It borders the Ozark Plateaus, Arkansas Valley, and
Ouachita Mountains along the Fall Line and is sepa-
rated from the West Gulf Coastal Plain by the Arkansas

Fi1GURE 7. THE WEST GULF COASTAL PLAIN NATURAL DIVISION IS GENERALLY CHAR-
ACTERIZED BY LOW, ROLLING HILLS, AS SEEN NEAR CHIDESTER IN QOUACHITA COUNTY,
BETWEEN WIDE, TERRACED RIVER VALLEYS. PINE AND PINE-HARDWOOD FORESTS ARE
PREDOMINANT THROUGHOUT MUCH OF THIS NATURAL DIVISION OUTSIDE OF THE WIDE

BOTTOMLANDS ALONG THE RIVERS.

As tectonic forces continued to spread continen-
tal masses apart in the Cretaceous Period, faults of the
Reelfoot Rift along the Fall Line were reactivated, pro-

River and Bayou Bartholomew (Figure 3).
This region is commonly referred to as “The
Delta,” though that description is a geologi-
cal misnomer. Sediments of a plain are de-
posited within a river valley; sediments of a
delta are deposited at the mouth of a river.
Tertiary marine sediments accumulated in the
province along with those of the West Gulf
Coastal Plain. They too were exposed to ero-
sion by numerous river systems, most nota-
bly the Ohio and Mississippi, when sea levels
dropped at the end of the period. The region
is essentially flat and contains numerous trib-
utaries of the Mississippi River (Figure 8).
In the early Quaternary Period, North
America entered an ice age, during which
glaciers extended southward from polar re-
gions into the heart of the continent in a series
of advances and retreats. Ice sheets reached
as far south as central Missouri, but Arkansas
was never directly glaciated. During glacial
times, the Mississippi and Ohio rivers flowed
as broad, shallow, braided-stream systems draining gla-
cial meltwater from the north, across the alluvial plain,
and southward to the Gulf of Mexico (Saucier 1994).

viding pathways for molten masses from the
mantle to rise and emplace themselves in
the overlying rocks. Today, small areas of
the West Gulf Coastal Plain and Ouachita
Mountains display isolated outcrops of rare
igneous rocks like nepheline syenite (Pulaski
and Saline counties), carbonatite (Hot Spring
County), and lamproite (Pike County) that
have been exposed by erosion (McFarland
1998). Intense weathering chemically con-
verted some nepheline syenite into baux-
ite, a very important ore of aluminum and
Arkansas’ state rock. Carbonatite is unusu-
al in that it is the only igneous rock with a
chemical composition typical of calcareous
sedimentary rocks like limestone and chalk.
Lamproite exposures in Arkansas are home
to the only active mines for diamonds, the
state gem of Arkansas, open to the public in
the world (Howard & Hanson 2008).

FiGure 8. THE MississiPPl ALLUVIAL PLAIN NATURAL DIVISION IS CHARACTERIZED
BY A RELATIVELY FLAT SURFACE WITH NUMEROUS MEANDERING STREAMS AND RIVERS
SUCH AS THE WHITE RIVER, SHOWN HERE AT FLOOD STAGE NEAR DE VALLS BLUFF
IN PRAIRIE COUNTY. LAND ALONG THESE STREAMS AND RIVERS NOT CLEARED FOR
CULTIVATION OFTEN SUPPORTS BOTTOMLAND HARDWOOD FORESTS.
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Braided-stream courses changed rapidly, and the rivers
migrated throughout the plain, eroding Tertiary sedi-
ments and depositing enormous volumes of sand and
gravel in a series of glacial outwash terraces (Fisk 1944).

About 10,000 years ago, glaciation of North
America ceased. In response, the Mississippi and Ohio
rivers changed from braided-stream glacial outwash
systems to contemporary meandering-stream systems.
Their paths also settled into their current configuration,
with the Ohio entering the Mississippi north of Arkansas
(Blum et al. 2000). The modern Mississippi River has
wandered along the eastern border of Arkansas, depos-
iting sand and gravel in the river channel and silt and
clay across the plain during flood events (Autin et al.
1991). The river is constantly reshaping itself as it reacts
to rising flood waters by diverting flow through cut-off
channels, creating oxbow lakes, and inundating adjacent
flatlands.

Along with portions of southeastern Missouri, west-
ern Kentucky, and western Tennessee, the extreme north-
eastern part of the Mississippi Alluvial Plain of Arkansas
lies within the New Madrid Seismic Zone (NMSZ)
(Stauder 1982; Figure 3). The NMSZ is the most seis-
mically active region in the United States east of the
Rocky Mountains (Schweig & Van Arsdale 1996), and
small movements within the zone are recorded almost
daily. Geological evidence shows a past

rain (Figure 9) and is no wider than 18 kilometers (11
miles) at any point along its 300-kilometer (186-mile)
length (Guccione et al. 1986). The ridge formed during
the early Quaternary Period as braided-stream systems
of the Mississippi and Ohio rivers flowed on the west
and east sides of the ridge, respectively, carrying glacial
meltwater to the Gulf of Mexico. As the rivers reworked
Tertiary deposits of the alluvial plain and created terrac-
es on the surrounding terrain, sediments composing the
ridge remained undisturbed. Faults of the Reelfoot Rift
have been linked to seismic uplift of the ridge concurrent
with erosional activity (Van Arsdale et al. 1995), though
this is not generally accepted at present.

Rocks of Crowley’s Ridge comprise Tertiary ma-
rine deposits exposed at its base and capped by early
Quaternary, braided-stream sands and gravels. On the
southern part of the ridge, braided-stream sediments are
blanketed by loess, a very fine silt transported and depos-
ited by wind and, in the case of Crowley’s Ridge, derived
from pulverized rocks at the leading edges of ice sheets.
Although loess deposits are capable of maintaining rela-
tively steep stabile slopes, outcrops of unconsolidated
ridge deposits have been heavily modified by erosion
and landslides (McFarland 1992).

characterized by numerable large earth-
quakes, including some of the strongest
earthquakes ever noted in North America
(Jackson 1979). Contemporary seismic ac-
tivity in the NMSZ is a product of modern
compressive tectonic stresses across central
North America and the New Madrid region
(Zoback & Zoback 1981) acting on buried
faults of the Reelfoot Rift (Hildenbrand &
Hendricks 1995).

Crowley’s Ridge Physiographic Province

Crowley’s Ridge is a narrow, elevated
strip of land extending from southeastern
Missouri through the Mississippi Alluvial
Plain of eastern Arkansas to the Mississippi
River in Phillips County (Figure 3). The
ridge stands about 30 to 60 meters (100 to
200 feet) higher than the surrounding ter-

FiGURE 9. CROWLEY’S RIDGE, AS SHOWN HERE NEAR HARRISBURG IN POINSETT COUN-
TY, IS A RELATIVELY NARROW, ELEVATED STRIP OF LAND RISING FROM 30 TO 60 METERS
(100 To 200 FEET) ABOVE THE FLAT MISSISSIPPI ALLUVIAL PLAIN AND EXTENDS FROM
SOUTHEASTERN MISSOURI TO PHILLIPS COUNTY, ARKANSAS. IT IS COMPRISED VARI-
OUSLY OF TERTIARY MARINE DEPOSITS AND LOESS.
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ErrECTS OF PHYSICAL FACTORS ON THE DISTRIBUTION

OF NATIVE FLORA AND VEGETATION IN THE NATURAL DIVISIONS OF ARKANSAS
By Truomas Foti aND C. THEO WITSELL

Physical Factors Important to Arkansas Flora and
Vegetation

Maps and descriptions of the natural divisions or
ecoregions of Arkansas provide context for understand-
ing the distribution of plant species in the state. Although
county dot maps are very helpful in demonstrating docu-
mented distribution at a fairly fine spatial scale, knowl-
edge of the relationships of species to natural divisions
or ecoregions can provide insight into distribution both
within counties and on a broader regional scale. It can
also help predict presently undocumented occurrences of
species and plant communities.

The presence of particular plants and plant commu-
nities in a given place depends on many factors, includ-
ing physical conditions, disturbances of several kinds,
interactions with other organisms, and changes in these
factors over time. This discussion concentrates on the
effects of varying physical conditions, specifically ge-
ology, geomorphology (sometimes referred to as physi-
ography), soil, and climate, on the distribution of plant
communities in Arkansas. Studies over the past several
decades have demonstrated that such variations are or-
ganized into distinct geographic regions that have been
referred to as “natural divisions” (Foti 1974, 1976, 1978)
or “ecoregions” (Omernik 1987; Woods et al. 2004).
This section will examine the distribution of plants and
plant communities within the state in relation to these
natural divisions. Terminology will follow Foti (1978)
but will often refer to the more detailed regions mapped
by Woods et al. (2004; Figure 10).

Climate and geology are the two fundamental physi-
cal factors that determine the nature and distribution of
vegetation. The term “climate” generally refers to long-
term (decades to centuries) patterns of annual and sea-
sonal temperature, precipitation, and related phenomena,
whereas “weather” emphasizes shorter-term conditions.
Effects of extreme events, such as droughts or ice storms,
on vegetation might be considered either as disturbanc-
es (when thought of in terms of weather) or as climate
(if considered as an event expected to occur at a given
frequency). Arkansas has a humid subtropical climate,
with ranges of temperature and precipitation typical of
that zone (Figures 11 & 12). Considering climate alone,
one might suppose that the vegetation of the state would
be relatively uniform, but that is certainly not the case.
Some areas are covered with upland hardwood forest
and woodland (i.e., thinly wooded areas with an open
tree canopy and a diverse, prairie-derived herbaceous

ground layer). Others support bottomland hardwood
forest, prairie, pine forest, or some other characteristic
vegetation. In many cases these differences are caused
primarily by variations in geology, geomorphology, or
soil, as influenced by climatic and vegetational history.

As explained in a previous section, geology is the
rock or sediment that underlies a place. This discussion
will emphasize the influence of geology on vegetation,
primarily with respect to its acidity and its texture, which
in turn influences moisture. Most plants occur in a spe-
cific range of soil acidity, usually expressed as pH, with
7 being neutral, smaller values being acidic, and larger
values being alkaline.

Geomorphology, or physiography, in simplest
terms, is the shape of the land (landform) and the pro-
cesses that shape it. Flat sites affect plants differently
than rolling or hilly or mountainous sites; south-facing
and west-facing slopes are drier and warmer than north-
facing and east-facing slopes (Figure 13). Elevation
exerts an important influence as well, with 305 meters
(1,000 feet) of elevation equating to 1.66° C (3° F) or
965 kilometers (600 miles) of north-south distance. In
Arkansas, Newton County is 322 kilometers (200 miles)
north of the Louisiana state line and is up to 762 meters
(2,500 feet) higher. This equates to over 4.44° C (8° F)
average temperature difference. Such differences in el-
evation also affect precipitation by forcing moisture-lad-
en air to rise and cool, which increases precipitation in
areas with higher elevations. This occurs because warm
air can retain more moisture than cool air. In contrast,
as air descends to lower elevations it warms, decreasing
precipitation.

Soil is composed of weathered geologic parent ma-
terial, usually also with organic remains incorporated. It
is usually distinctively different from the parent mate-
rial in more mature soils, whereas in younger soils (such
as recently deposited riverine soils) there may be little
difference. Soil is often considered to exert an overrid-
ing influence on vegetation, but, in fact, it is as much a
product of vegetation as a physical determinant of it. Soil
combines the erosional remnants of the geologic sub-
strate weathered by climate with organic remains from
plants and animals. Therefore, it can be thought of as a
product of local or regional ecological processes rather
than an independent entity.

In a broader sense, all physical and biotic features
are interrelated. Climate affects geology and geomor-
phology, for example, as it wears away mountains.
Plants and plant communities affect climate by shading
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the land surface and affect geology and soil by, for ex-
ample, slowing erosion and transpiring water from the
ground.

Changes in Arkansas Flora and Vegetation over Time

It is impossible to understand some features of the
current natural flora and vegetation of Arkansas with-
out knowledge of the variation in its past climate and
vegetation. For instance, fire and droughty sites can
maintain prairies indefinitely, but how did these prairies
become established in our area with its 127 centimeters
(50 inches) of average annual precipitation? The simple
answer is that they became established during a drier in-
terval in the past that allowed the Midwestern prairies
to move eastward. The natural vegetation of Arkansas
is a product of environmental and genetic change occur-
ring over thousands to millions of years. The numerous
different habitats provided by mountains, valleys, and
bottomlands support a rich and diverse flora whose ori-
gins go back in time and to distant places. Both ancient
and more recent changes in climate have caused waves
of different vegetation types to successively blanket the
state. During these changes, some species and communi-
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FIGURE 13. SHADED RELIEF MAP SHOWING
SIX MAJOR NATURAL DIVISIONS OF ARKANSAS.

ties were altogether eliminated and replaced by others,
while a few elements of older floras persisted in isolated
habitats such as glades (naturally treeless openings in a
forested matrix where bedrock outcrops or comes near
to the surface of the ground), prairies, seeps, protected
ravines, and upland depression wetlands. Because of
its floristic diversity, Arkansas has been referred to as a
meeting ground of both ancient and recent plant assem-
blages originating from north, south, east, and west.

It is difficult to obtain definitive information about
vegetation of the past (paleovegetation). The nature of
paleovegetation can only be deduced by specialized
studies of such indicators as pollen, fossils, radiocarbon
ratios, tree ring widths, fire scars in ancient trees, plant
and animal remains, and sediments. Insight into past
vegetation can be inferred by comparing past conditions
with vegetation types present today and noting similari-
ties or differences in conditions and presumably vegeta-
tion.

Very few studies have been made in Arkansas on
paleovegetation. Most of what we know is inferred
from studies of similar areas in Missouri, Tennessee,
Oklahoma, and other nearby places. An exception is a
study of microfossils in an Arkansas peat deposit lo-
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cated in a former swamp in North Little Rock (Sears &
Couch 1932). A review of the work of Mehringer et al.
(1968), Cole (1971), King (1973), Delcourt et al. (1980),
Delcourt and Delcourt (1981), and others suggests that
most of the vegetation assemblages in the Mississippi
Alluvial Plain of Missouri and Arkansas have been ex-
tant here for less than 20,000 years, although important
elements may have been present for at least 40,000 years
or much longer.

A series of paleovegetation maps by Delcourt and
Delcourt (1981) show that 40,000 years ago Arkansas
was occupied mostly by oak savanna with oak—hicko-
ry—pine in the central and western part of the state and
with mixed hardwoods bordering “cypress—gum” for-
est along the Mississippi River. This reference to gum
probably refers to “tupelo gum” (Nyssa aquatica), more
commonly called water tupelo or just tupelo. These con-
ditions lasted until ca. 18,000 years ago, when, at the
peak of the Late Wisconsin Continental Glaciation, the
climate became cooler and much of western and central
Arkansas was dominated by a spruce—jack pine forest.
A white spruce (Picea glauca) forest with associated
northern hardwoods extended even farther south in the
Mississippi Alluvial Plain at that time.

Between about 14,000 and 10,000 years ago the
climate became warmer, the spruce forest declined, and
most of Arkansas was again dominated by oak—hickory
forest or woodland, with oak—hickory and “southern
pine” [short-leaf pine (Pinus echinata) and loblolly pine
(P, taeda)] in the southern part of the state. The present-
day oak—hickory forest developed after the decline of
the spruce forest and, thus, is no older than the end of
the last glacial period (King 1973). However, important
elements from earlier forests no doubt remained, both
in cool, moist, protected sites during dry times and in
warm, dry, exposed sites during more moist times. These
sites served as refugia, probably helping to account
for the endemic species that are present in the Interior
Highlands of northwestern Arkansas and adjacent states.
The Mississippi Alluvial Plain of eastern Arkansas be-
came dominated by cypress—tupelo forests in the wettest
sites, with mixed bottomland hardwoods along the edges
of swamps.

Major vegetation changes occurred between 8,000
and 5,000 years ago when the climate became warmer
and drier, a period known as the mid-Holocene warm
interval or the Hypsithermal Period. Prairie, oak sa-
vanna, and oak—hickory forest, characteristic of today’s
Oklahoma, shifted eastward, replacing the mixed hard-
wood forests that occupied the region before that time
(except for the cool, moist refugia mentioned before).
Droughty sites within Arkansas—flat and exposed to the
wind, especially those with thin soil over clay subsoil or
rock—became desert-like, with scattered clumps of veg-

etation providing the only groundcover. Wind removed
(deflated) soil between the clumps and accumulated it
within and under them, creating a mounded surface that
remains in such sites today. These mounds have been
called “nebkhas” (Seifert et al. 2009) but are often re-
ferred to as “pimple mounds” or “prairie pimples.”

During or immediately after the Hypsithermal
Period, “southern pine” moved northward from the
West Gulf Coastal Plain into the Ozark and Ouachita
mountains. After that, the climate ameliorated, becom-
ing moister, and eventually developed into the climate
of today. However, even during this most recent period,
severe droughts have periodically occurred, creating
desert-like areas of bare soil on particularly droughty
sites such as glades, prairies, and barrens, and allow-
ing western elements of the biota to reoccupy favorable
areas (Seifert et al. 2009). Recent research has demon-
strated that there were intervals xeric enough to reduce
vegetative land cover and destabilize soils on droughty
sites as recently as 700 years ago (Seifert et al. 2009).

Persistence of western and xerophytic species and
communities during the intervening moister intervals
has been facilitated through fires ignited by lightning
or by humans. These fires have maintained prairie and
woodland communities and the species dependent on
their more open structure. Such fires have also main-
tained elements of both western and southeastern flora
in Arkansas. It is interesting and important to realize
that, because of the importance of the Hypsithermal, the
plant communities of the present and recent past only
assembled within the last ca. 5,000 years (though some
elements were already present as discussed above), and
that humans and human-set fires have been an impor-
tant factor in this assembly process. It may reasonably
be concluded therefore that it is not possible to consider
Arkansas vegetation in the absence of people. However,
during most of this time, the tools available to people for
manipulating vegetation were limited and therefore they
were, in a real sense, operating as a part of the system,
not dominating and disrupting it as they often do today.

Only recently has the importance of fire (fre-
quent and relatively low-intensity, in general) in the
maintenance of many plant species and communities
in Arkansas and surrounding states been recognized.
Today, public and private conservation land manag-
ers frequently employ prescribed (intentionally set and
managed) fires to restore and maintain composition and
structure of plant communities that represent what has
existed over the past several thousand years.

Arkansas Vegetation Today

The vegetation of Arkansas today reflects these past
changes in climate as well as more recent and current
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conditions and processes. Most of the upland areas are
covered with oak—hickory or oak—hickory—pine for-
ests and woodlands. Lowland areas of the Mississippi
Alluvial Plain, West Gulf Coastal Plain, and Arkansas
Valley are covered with bottomland hardwood forest.
Prairie vegetation persists in patches on drier, frequently
burned areas, as remnants of the western prairies that
became dominant during past dry periods. By contrast,
relict stands of sugar maple (Acer saccharum), beech
(Fagus grandifolia), white oak (Quercus alba), northern
red oak (Q. rubra), and basswood (7ilia americana) for-
ests similar to those found in New England are present
in moist coves, protected places, and some high eleva-
tion sites, particularly in the Interior Highlands and on
Crowley’s Ridge. These are remnants of the more north-
ern, cooler forests that once covered much of Arkansas
and retreated to these refugia during the dry periods.

The community types mentioned in this section are
meant to indicate the general vegetation of the state,
rather than to present a rigorous classification and de-
scription of Arkansas plant communities. Such a classifi-
cation is underway, being led by NatureServe, a private,
nonprofit organization formed to identify and develop
data on species and communities of conservation con-
cern worldwide. In Arkansas, NatureServe is working
with state and federal agencies as well as private or-
ganizations to develop a detailed classification of plant
communities and to assist in locating and protecting ex-
emplary occurrences of each. For more information on
this classification process, visit www.natureserve.org/
explorer/classeco.htm.

The Natural Divisions of Arkansas and Related Maps
of Natural Regions

In a specific area like Arkansas, physical factors af-
fect flora and vegetation in microsites that may occur in
characteristic repeating patterns within geographic re-
gions. In Arkansas these geographic regions have been
called “natural divisions” (Foti 1974, 1976, 1978) or
“ecoregions” (Woods et al. 2004). Within a given natural
division, the physical sites and the resulting vegetation
are generally consistent or predictable, whereas the pat-
terns are consistently different between two divisions.

There are six major natural divisions of Arkansas:
the Ozark Mountains*, the Ouachita Mountains, the
Arkansas Valley, the West Gulf Coastal Plain, the
Mississippi Alluvial Plain, and Crowley’s Ridge (Foti
1976, 1978; Pell 1983; Figure 3). The first three of

* Editors’ note: While also referred to as the Ozark Plateaus,
this natural division is commonly called the Ozark Mountains.
These terms are synonymous for the purposes of this
discussion.

these are part of the Interior Highlands Physiographic
Region, and the latter three are part of the Gulf Coastal
Plain Physiographic Region. Even though the natu-
ral divisions often occupy areas that have previously
been defined by geologists as physiographic regions,
the natural divisions were categorized on the basis of
characteristic biotic patterns. They are thus ecological
regions, or ecoregions, not merely geologic or physio-
graphic regions. Originally, the Ouachita Mountains and
the Arkansas Valley were considered one natural divi-
sion, following classical geological maps (Foti 1974),
but these were later recognized as separate divisions
because of ecological differences described below (Foti
1976, 1978). Later classifications, (e.g., Omernik 1987,
Keys et al. 1995; Woods et al. 2004) recognized gen-
erally the same regions as Foti (1976, 1978) but sepa-
rated the Ozark Mountains into two major ecoregions,
the Ozark Plateaus and the Boston Mountains. Omernik
and Woods et al. termed these 7 regions “Level III
Ecoregions” and Woods et al. subdivided these Level 111
Ecoregions into 32 “Level IV Ecoregions” (Figure 10).
Similarly, Foti (1978) subdivided the Natural Divisions
into Subdivisions and Sections (Figure 14), which are
similar to but not identical with the Level IV Ecoregions
and far fewer. In this discussion, we will describe the
natural divisions and subdivisions of Foti (1978), slight-
ly modified, but will often refer to Woods et al. (2004)
where the additional detail provides improved under-
standing of vegetation patterns.

At a more general scale, the Interior Highlands
Region has long been recognized as a distinct physio-
graphic and natural region (Fenneman 1938; Braun
1950; Thornbury 1965). It is generally characterized by
hilly to mountainous topography on Paleozoic rock sub-
strates dominated by upland hardwood and upland pine—
hardwood forests and woodlands, with extensive prairies
in the north. It includes portions of Missouri, Arkansas,
Oklahoma, and Kansas, and a small disjunct area occurs
in southern Illinois. It is surrounded by plains that are
lower in elevation, have more recent geologic substrates,
and have distinctively different vegetation.

The Gulf Coastal Plain Physiographic Region
(Figure 3) is a belt of land up to about 970 kilometers
(ca. 600 miles) wide extending from Texas to Florida.
The portion of the Gulf Coastal Plain laying to the west
of the Mississippi River, including a portion of Arkansas,
is known as the West Gulf Coastal Plain. It was inun-
dated by the Gulf of Mexico since the Cretaceous Period
(ca. 14565 million years ago), most of it during the
Cenozoic (Tertiary) Era (ca. 65-2.5 million years ago)
or more recently (Fenneman 1938). The surficial geol-
ogy includes areas of hard rocks (sandstone, limestone,
chalk) but is more typically unconsolidated sand, gravel,
or clay, sloping gently from its northern, inland boundary
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to the gulf. Typical plant cover is pine or pine—hardwood
forest on sandy hills and bottomland hardwood forest
along streams and rivers (Braun 1950). It is bounded to
the north by older deposits not derived from the ancient
Gulf of Mexico.

The definitions of the original divisions of the
Interior Highlands (Foti 1974) followed those of Croneis
(1930; Figure 15), and therefore the Arkansas Valley was
considered a subdivision of the Ouachita Mountains. Its
status was later elevated to that of a natural division
because it contained features and natural communities
characteristic of both the Ouachitas and the Ozarks, as
well as some unique to it (Foti 1976, 1978; Pell 1983).
In a similar vein, both the West Gulf Coastal Plain and
the Mississippi Alluvial Plain have traditionally been
considered distinct physiographic regions within the
Gulf Coastal Plain Physiographic Region, but Crowley’s
Ridge was not recognized as a separate region. However,
because of its distinctive flora and vegetation, Crowley’s
Ridge was also elevated to the status of natural division
(Foti 1974).

The U.S. Forest Service developed a new national
regionalization (Keys et al. 1995) as an extension of a
map of ecosystems of North America by Bailey et al.
(1994). As part of a Forest Service Ozark—Ouachita
Highlands Assessment, the Keys et al. (1995) map
was revised (Foti & Bukenhofer 1998) to correct sev-
eral errors and omissions in the Arkansas portion of the
Interior Highlands. A somewhat different national map
was developed by the Environmental Protection Agency

(Omernik 1987), and more detailed levels have been
developed for Arkansas (Woods et al. 2004; Figure 10).
These new maps are hierarchical like earlier efforts but
are based on a more holistic consideration of landscape
properties than some earlier maps, with climate and soil
playing prominent roles along with geomorphology. The
new maps have been subdivided to more detailed lower
levels than older maps.

Through these decades of development of definition
and description of the natural regions of Arkansas, ba-
sic boundaries and concepts have changed little. The six
natural divisions first defined (Foti 1976) are still often
recognized as the basic natural regions of Arkansas, al-
though, as discussed before, one of these has been split
into two. Details have been added to allow more precise
understanding of Arkansas’ natural geography. Finer
regions have been recognized to provide greater under-
standing where needed, and in some maps a particular
region is placed higher or lower in the hierarchy than in
others. Some of this additional detail will be referred to
in the discussions of the natural divisions of Arkansas
that follow.

The Ozark Mountains Natural Division

The Ozark Mountains Natural Division (Figures
3 & 6) is formed from uplifted plateaus composed of
Paleozoic rocks (Croneis 1930). Streams have incised
valleys into these plateaus, and in some cases the plateau
surface is only visible as the flat tops of the mountains at

Free download edition. Not for commercial sale.



TS REERE T MARON |

H RANDOL®H H
h i

P b "‘
Vi Sl & N )
by remerta| 2
o I;% A 1 ; ,’{-, .y
(T = I | ! S
| p of s T 0N MG ol an ,mr'—r"—;r.'.:::.."ﬁxv.‘-_’h
i [TFaancin | Jonwson i T A1 s T
F Ly sgeee,, I ™ eoee | !
i A, LN - RV RN UL L y
| .-Q-"r\ NN ~LL\ N N R, O T T
T h B PN SN AN NN
NN 6\ }:1\\ DA Q:\\:Q"\\?\\\\\\ N R N N NN N A FIGURE 15. PHYSIOGRAPHIC PROVINCES OF
O e, > R RN 5 ANENESENEN
SRR \\,\\\\:;,\“\—\lﬁc:.«;?\:\\ﬁ SN \\~\{i\\1\4\ N \«—‘%“%_\Tfﬁ&\\\\t ~ THE INTERIOR HIGHLANDS OF ARKANSAS.
H 1hir . A WA ) ~,
N N9 \\Qi\;‘\‘;\}(\\‘it NN 3 ;\I\\‘Q \\‘f\\‘&“?\\i Q\\\_ NN \\\\\\Q \\\\Q\\\ FroMm CronEIs 1930.
DANNNY RN AR AT IR B s
NN RN TN N Q—):\\ : \\\\J_,“___-\)_\.H»>I ™
AR RN R By i -
N \\%’{\ \\\\\ Jdh AN \."%1:'-1 ) L
S St R 1 L2 o
NN 1\\ smeaTTN Y A {)\ r WL
'W;::‘*Lm_\__\h_'\_)‘)... n .
- ! E U Viasm
- s 8 o T
k i M \)v" MAP SHOWING
§ I - v-fwr e ! w
PSR i ¢ PHYSIOGRAPHIC PROVINCES
-3“", o ar THE
- AT PALEOZOIC AREA
S, ¢ [ MOVACULITE oF
o8, iy UPLIFT ARKANSAS
W e i 77 {ope =
P [0 a2 -3‘;}?’ " u ARKANSAS GEOLOGICAL SURVEY
.,.ATE‘:""’ L(IEDMONT PLAT SR 1930
scviem o T3 - CLARK
102 N ST i Y oo“°r‘
GuLF ¥ w

PLay

equal elevations (Figure 6). Three distinct plateaus differ
in topography, geology, and vegetation.

The Boston Plateau Subdivision (Figure 14), uni-
versally referred to as the Boston Mountains because
of its dissected ruggedness, is the highest at about 790
meters (ca. 2,600 feet). It extends as a belt across the
southernmost Ozarks from Oklahoma to the Mississippi
Alluvial Plain. It is usually composed of sandstone and
shale. Steep south-facing sandstone slopes are occupied
by the most extensive short-leaf pine—upland hardwood
forests and woodlands of the Ozarks. Elsewhere, upland
hardwood forests and woodlands dominate, varying ac-
cording to soil moisture. Although considered here a
subdivision of the Ozark Mountains Natural Division, in
some ecoregional maps it is placed at the same level in
the hierarchy as the Ozark Plateaus (Level III) Ecoregion
(Omernik 1987; Keys et al. 1995; Woods et al. 2004;
Figure 10).

Although the tops of the mountains within any giv-
en locality are at nearly the same elevation, the high-
est mountains are in the vicinity of Newton County and
are high enough to cause higher precipitation and lower
temperatures than elsewhere in the Ozarks (Figures 11
& 12). This area appears to create a rain-shadow effect
to its north by forcing moisture from air brought north-
ward by south winds from the Gulf of Mexico through
the process of orographic lifting. As this air continues to
the north of the Boston Plateau, it drops to a lower eleva-
tion over the Springfield and Salem plateaus and warms,
causing reduced precipitation (Figure 11). This more
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elevated and rugged area centered on Newton County
has been termed the Upper Boston Mountains (Level IV)
Ecoregion, while the rest of the ecoregion is termed the
Lower Boston Mountains (Level IV) Ecoregion (Foti &
Bukenhofer 1998; Woods et al. 2004; Figure 10). As are-
sult of the high elevation and abundant precipitation, the
headwaters of many rivers are located here, including the
White, Buffalo, Mulberry, Big Piney, and Kings. The cool,
moist conditions of the Upper Boston Mountains sup-
port mesic upland hardwood forests, such as beech—oak
forest and sugar maple—oak forest, which are of limited
extent elsewhere in the Ozarks (Figure 16). These mesic
forests, especially those in protected ravines and can-
yons, support a number of notable rare species including
yellow mandarin (Prosartes lanuginosa), sharp-lobe he-
patica (4Anemone acutiloba), hairy wood mint (Blephilia
hirsuta), Hitchcock’s sedge (Carex hitchcockiana),
blue cohosh (Caulophyllum thalictroides), blue-eyed
Mary (Collinsia verna), butternut (Juglans cinerea),
Ozark spiderwort (Tradescantia ozarkana), celandine-
poppy (Stylophorum diphyllum), Canadian white violet
(Viola canadensis var. canadensis) and the Arkansas en-
demic Moore’s delphinium (Delphinium newtonianum).
Glades (usually occurring on sandstone) are relatively
limited in this subdivision but often include season-
ally wet areas that support rare wetland plants such as
small-head pipewort (Eriocaulon koernickianum) and
zigzag bladderwort (Utricularia subulata). Oak wood-
lands (Figure 17), savannas, and barrens were once com-
mon, though they are usually degraded today because of
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FiGURE 16. MESIC FORESTS OCCUR IN MOIST, PROTECTED SITES IN THE INTERIOR HIGHLANDS,
SUCH AS THIS BOX CANYON AT SWEDEN CREEK FALLS NATURAL AREA IN MADISON COUNTY IN

THE UPPER BOSTON MOUNTAINS ECOREGION.

a recent history of fire suppression. As a result of lower
precipitation, woodlands were more extensive in the
Lower Boston Mountains in the early nineteenth century,
prior to extensive alteration and development, and short-
leaf pine forests and woodlands were restricted to the
Lower Boston Mountains (Foti 2004). Sandstone bluffs in
the Boston Mountains and adjacent mountainous parts of
the Arkansas Valley support a number of rare plants such
as Arkansas alumroot (Heuchera villosa var. arkansana),
hairy mock orange (Philadelphus hirsutus), Alabama
snow-wreath (Neviusia alabamensis), ovate-leaf catch-
fly (Silene ovata), and Ozark spring-beauty (Claytonia
ozarkensis). One very notable western species found in

FiGURE 17. OPEN POST OAK WOODLAND IN THE BOSTON MOUNTAINS ECOREGION WITH A
DIVERSE HERBACEOUS LAYER INCLUDING BIG BLUESTEM (ANDROPOGON GERARDII), BALDWIN’S
IRONWEED (VERNONIA BALDWINII), AND HAIRY WOODLAND SUNFLOWER (HELIANTHUS HIRSUTUS).

somewhat moist microsites on some bluffs
in the Boston Mountains is yellow monkey-
flower (Mimulus floribundus), which is oth-
erwise disjunct from the Rocky Mountains.
Sandstone overhangs, commonly called
rock-houses or bluff shelters, provide habi-
tat for a few highly specialized species
such as French’s shooting-star (Primula
frenchii), dwarf bristle fern (Trichomanes
petersii), and Appalachian filmy fern
(T boschianum). Uncommon and localized
depressions in sandstone caps of mountains
form unusual upland depression wetlands
dominated by overcup oak (Quercus lyrata),
willow oak (Q. phellos), or pin oak
(Q. palustris) and contain other plant
species more typically found in the low-
land forests and swamps of the West
Gulf Coastal Plain, Arkansas Valley, and
Mississippi Alluvial Plain natural divisions.

The Springfield Plateau Subdivision
is usually separated by an abrupt escarpment from the
Boston Plateau (Figure 18). In many areas the plateau
surface, at an elevation of about 550 meters (ca. 1,800
feet), is extensive rather than simply consisting of moun-
taintops at concordant elevations as with the Boston
Plateau. In the Springfield Plateau, as in the rest of the
Ozarks, hills are below the plateau surface, cut down by
streams and rivers. Some prominent hilly areas include
the Elk River Hills around Bella Vista and the Dissected
Springfield Plateau east of Rogers, both included with-
in the Dissected Springfield Plateau — Elk River Hills
(Level 1V) Ecoregion (Woods et al. 2004; Figure 10).
The Springfield Plateau is underlain by limestone and
chert. South-facing, cherty (acidic) slopes
are occupied by short-leaf pine—hardwood
forests and woodlands, whereas areas un-
derlain by limestone (calcareous) rock are
occupied by dry to mesic hardwood forests
and woodlands. With limestone common
throughout the subdivision, cave and solu-
tion (karst) features are prominent (Figure
19). Glades with exposed limestone or
chert are extensive and characteristic,
though today many are nearly covered by
eastern red-cedar (Jumiperus virginiana
var. virginiana) as a result of widespread
fire suppression. Prairies on thin soils over
these substrates were also once extensive
but have been decimated by human devel-
opment, making many grassland species
and communities that were once common
very rare today (Figure 20).

Remaining prairies and open glades in
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FIGURE 19. AERIAL VIEW (LOOKING SOUTH) OF THE
SPRINGFIELD PLATEAU SUBDIVISION OF THE OZARKS
SOUTHEAST OF HARRISON, NEAR THE JUNCTION OF
BooNE, NEWTON, AND MARION COUNTIES. THE OPEN
FIELDS IN THE FOREGROUND WERE HISTORICALLY PRAI-
RIE AND SAVANNA. NOTE THE PRESENCE OF SEVERAL
UPLAND SINKHOLE PONDS. THE FORESTED BAND IN THE
CENTER MARKS THE DISSECTED SPRINGFIELD PLATEAU
ECOREGION AND THE HILLS IN THE DISTANCE ARE THE
BosToN MOUNTAINS. EACH ECOREGION SUPPORTS DIS-
TINCT PLANT COMMUNITIES AND SPECIES.

FiGure 18. ESCARPMENT BETWEEN THE BOSTON PLA-
TEAU SUBDIVISION (BACKGROUND) AND SPRINGFIELD
PLATEAU SUBDIVISION (FOREGROUND) NEAR JASPER.

FIGURE 20. BAKER PRAIRIE NATURAL AREA NEAR
HARRISON IN BOONE COUNTY PROTECTS ONE OF THE
FEW SURVIVING REMNANTS OF THE ONCE EXTENSIVE
TALLGRASS PRAIRIES OF THE SPRINGFIELD PLATEAU
SUBDIVISION OF THE OZARKS.

Free download edition. Not for commercial sale.



the Springfield Plateau are rich in plant species, including
many found in few, if any, other ecoregions in the state.
These species include naked-stem sunflower (Helianthus
occidentalis subsp. occidentalis), prairie sunflower
(H. pauciflorus subsp. pauciflorus), royal catchfly (Silene
regia), lead-plant (Amorpha canescens), Illinois tick-
trefoil (Desmodium illinoense), Skinner’s false foxglove
(Agalinis skinneriana), prairie violet (Viola pedatifida),
Bicknell’s sedge (Carex bicknellii), brown bog sedge
(C. buxbaumii), open-field sedge (C. conoidea) and
pointed broom sedge (C. scoparia var. scoparia).

The Salem Plateau Subdivision is often separated by
an abrupt escarpment from the Springfield Plateau. Like
the Springfield Plateau, the Salem Plateau surface, at an
elevation of about 460 meters (ca. 1,500 feet), is exten-
sive. Several distinct areas of hills have been cut into
the plateau by rivers, most prominently the White River
Hills (Level IV) Ecoregion along that river (Woods et al.
2004; Figure 10). The Salem Plateau is primarily under-
lain by dolomite with clay residuum and is covered with
open oak woodlands and dry—mesic oak forests, prairies,
and calcareous glades. Extensive areas were described in
the nineteenth century as “barrens,” a term that implied
rock exposures with thin soil and some herbaceous and
scattered woody plant cover.

Bluffs of the Salem and Springfield Plateaus (Figure
21), especially those in the White River Hills, support
a distinct flora and appear to have served as refugia for
many species at various times in the past. These bluffs
range from very dry to permanently wet, depending on

bluffs in the Ozarks. Such species include Texas Indian-
mallow (Abutilon fruticosum), tassel-flower (Brickellia
grandiflora), stick-leaf (Mentzelia oligosperma), cedar
sedge (Carex planostachys), Ashe’s juniper (Juniperus
ashei), Eaton’s lip fern (Cheilanthes eatonii), slender
lip fern (C. feei), golden currant (Ribes aureum var.
villosum), American smoke-tree (Cotinus obovatus),
plains muhly (Muhlenbergia cuspidata), western prick-
ly-pear (Opuntia macrorhiza), and powdery cloak fern
(Argyrochosma dealbata). Other unusual plants of dry
bluffs are typically found farther north, such as velvety
chickweed (Cerastium velutinum var. velutinum), or far-
ther south, such as Ozark grass (Limnodea arkansana).
Still others are endemic to the Interior Highlands, such
as Church’s wild rye (Elymus churchii) and MacKenzie’s
blue wild rye (E. glaucus subsp. mackenzii). Mesic, pro-
tected bluffs also appear to have served as refugia for
a more northern and eastern flora. Examples of such
northern and eastern species found on these sites in-
clude shining fir-moss (Huperzia lucidula), Hitchcock’s
sedge, running strawberry-bush (Euonymus obovatus),
large-leaf grass-of-Parnassus (Parnassia grandifolia),
showy lady’s-slipper (Cypripedium reginae), miter-
wort (Mitella diphylla), hay-scented fern (Dennstaedtia
punctilobula), pale gentian (Gentiana alba), celan-
dine-poppy, hairy mock orange, and barren-strawberry
(Waldsteinia fragarioides).

Calcareous glades of the Salem and Springfield
Plateaus also provide habitat to a number of restricted
species that are well adapted to the high pH and des-

— ert-like conditions of these communities.
Several of these glade species are endemic
to the Ozarks, including yellow coneflow-
er (Echinacea paradoxa var. paradoxa),
Bush’s skullcap (Scutellaria bushii), and
Trelease’s larkspur (Delphinium treleaser).
Others not endemic to the Ozarks but re-
stricted or nearly restricted to Ozark glades
in Arkansas include narrow-leaf milkweed
(dsclepias stenophylla), Gattinger’s gold-
enrod (Solidago gattingeri), glade cress
(Leavenworthia uniflora), rock sandwort
(Minuartia michauxii), Gattinger’s prairie-
clover (Dalea gattingeri), prairie-turnip
(Pediomelum  esculentum),  Missouri-
primrose (Oenothera macrocarpa

FiGURE 21. CALCAREOUS BLUFFS IN THE SALEM PLATEAU SUBDIVISION OF THE OZARKS IN
StoNE COUNTY.

aspect, exposure, landscape position, and the presence
or absence of groundwater. A number of uncommon spe-
cies typically found in arid habitats farther west and/or
southwest are known in Arkansas primarily from dry

subsp. macrocarpa), knotweed leaf-flower
(Phyllanthus  polygonoides), and sand
phlox (Phlox bifida). Other calcareous
glade and prairie species such as false gaura
(Stenosiphon linifolius), showy beardtongue (Penstemon
cobaea), big-head rabbit-tobacco (Diaperia prolifera var.
prolifera), ear-leaf gerardia (Agalinis auriculata), celes-
tial-lily (Nemastylis geminiflora), yellow false mallow
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(Malvastrum hispidum), fringed puccoon (Lithospermum
incisum), Nuttall’s milk-vetch (4stragalus nuttallianus
var. nuttallianus), cedar sedge (Carex planostachys),
shaggy dwarf morning-glory (Evolvulus nuttallianus),
and crested-coralroot (Hexalectris spicata var. spicata)
occur in both the Ozarks and in the calcareous prairies
and glades of the Blackland Prairie (Level IV) Ecoregion
(Figure 10) in the West Gulf Coastal Plain of southwest-
ern Arkansas, which has similar dry calcareous soils.
Calcareous, groundwater-fed wet meadows, or
fens (Figure 22), are occasionally found in the Salem
and Springfield Plateau subdivisions, often along seepy
streambanks, and are the only sites in Arkansas for a
number of plant species typically found to the north.
Such species include Riddell’s goldenrod (Solidago
riddellii), Virginia mountain-mint (Pycnanthemum
virginianum), linear-leaf yellow-loosestrife (Lysimachia
quadriflora), swamp lousewort (Pedicularis lanceolata),
Allegheny monkey-flower (Mimulus ringens var.
ringens), silky willow (Salix sericea), porcu-

pine sedge (Carex hystericina), inland star sedge
(C.interior),bristly-stalksedge(C. leptalea),tussocksedge
(C. stricta), prairie straw sedge (C. suberecta), capillary
beaksedge (Rhynchospora capillacea), fen rush (Juncus
subcaudatus), and shining ladies’-tresses (Spiranthes
lucida). Other rare species confined or nearly confined

FiGURE 22. THis MARION COUNTY FEN, IN THE SALEM PLATEAU SUBDIVISION OF THE OZARKS,
IS DOMINATED BY ORANGE CONEFLOWER (RUDBECKIA FULGIDA VAR. UMBROSA) AND LARGE-LEAF
GRASS-OF-PARNASSUS (PARNASSIA GRANDIFOLIA) WITH SCATTERED CLUMPS OF BRISTLY-STALK
SEDGE (CAREX LEPTALEA), CAPILLARY BEAKSEDGE (RHYNCHOSPORA CAPILLACEA), AND FEN RUSH

(JuNnCUS SUBCAUDATUS).

to Ozark fens in Arkansas are disjunct from other re-
gions including small-fruit primrose-willow (Ludwigia
microcarpa), from the southeast, and creeping western
umbrella sedge (Fuirena simplex var. simplex), from the
southwest. Upland sinkhole ponds, natural karst features

formed by solution of bedrock or by the past collapse
of subterranean caverns, are another important habitat
for rare plants in these ecoregions. Plants restricted in
Arkansas to these isolated upland wetlands include low-
land yellow-loosestrife (Lysimachia hybrida) and creep-
ing manna grass (Glyceria acutiflora). Sinkhole ponds
also contain a number of wetland plant species more
typically found in the Mississippi Alluvial Plain or West
Gulf Coastal Plain natural divisions.

The Ouachita Mountains Natural Division

The Ouachita Mountains Natural Division (Figures
3 & 4) is an area of folded rock formed by tectonic com-
pression from south to north (Croneis 1930). In contrast
to the Ozarks, streams of the Ouachitas generally flow
in structural valleys within folds, rather than having cre-
ated the valleys by erosion. Consequently, the valleys
are often wider than those of Ozark streams and trend
east—west rather than in the dendritic pattern typical of
streams in the Ozarks. Sandstone and shale are the ubiq-
uitous rocks of the division, which weather into sandy
soils that support the short-leaf pine that is the character-
istic dominant species of the division.

The Fourche Mountains Subdivision, the northern-
most subdivision of the Ouachitas (Figures 10, 14 &
15), is also the most typical; one ridge ex-
tends with few breaks from Oklahoma east
to near Searcy. The characteristic pattern
of vegetation in the Ouachitas is clearest
here as well, with pine and pine—hardwood
forests dominant on lower south-facing
slopes, grading to dry post oak—blackjack
oak forest or woodland on upper south-
facing slopes (Figures 4 & 23). Dry—me-
sic hardwood forests dominated by white
oak and northern red oak occur on north-
facing slopes. Sometimes there is another
belt of pine on lower, gentle, north-facing
slopes that get considerable sun. Some
very protected, generally steeper, moist
areas on north-facing slopes, such as on
Rich Mountain and Blackfork Mountain,
may have mesic forests of sugar maple,
umbrella magnolia (Magnolia tripetala),
cucumber magnolia (M. acuminata), and
basswood, sometimes with beech. One of
the most interesting features of the veg-
etation of this region is the prominence of
the “Pine—Bluestem Ecosystem,” plant communities on
gentle slopes heavily influenced by fire, where short-leaf
pines are widely spaced enough to allow a groundcover
of grasses and forbs typical of prairies. A federally en-
dangered bird species, the Red-cockaded Woodpecker
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F1GURE 23. AERIAL VIEW (LOOKING WEST) OF NORTH FORK PINNACLE NEAR THE SALINE/PERRY
COUNTY LINE, SHOWING TYPICAL VEGETATION OF THE FOURCHE MOUNTAINS SUBDIVISION OF
THE OUACHITA MOUNTAINS — SHORT-LEAF PINE-HARDWOOD FOREST AND WOODLAND ON SOUTH-
FACING SLOPES AND HARDWOOD FOREST AND WOODLAND ON NORTH-FACING SLOPES.

(Picoides borealis), occurs in these open woodlands.

The Central Ouachita Mountains Subdivision
(Figure 14) is more complex than the Fourche Mountains
in that the mountains are not always oriented east—west
(the appropriately named Zig-Zag Mountains near Hot
Springs are certainly not). In fact, there are several dis-
tinct basins and mountain ranges within this subdivision
(Croneis 1930; Foti 1974; Figure 15). Woods et al. (2004)
divide this subdivision into the Central Mountain Ranges,
Western Ouachitas, and Central Hills, Ridges, and Valleys
(Level IV) ecoregions (Figure 10). Geologically, the sub-
division is bounded by, and includes within it, novacu-
lite, a flint-like rock, in addition to the typical sandstone
and shale. Glades and woodlands occur on

numerous, with diverse plant communities
rich in orchids, ferns, sedges, grasses, and
many other species otherwise uncommon in
the region, many of which have their main
ranges to the north and/or east of Arkansas
today and are considered relicts of cooler
climatic periods in the past. Such species
include log fern (Dryopteris celsa), swamp
thistle (Cirsium muticum), false bugbane
(Trautvetteria caroliniensis), tussock sedge
(Carex  stricta), bristly-stalk  sedge
(C. leptalea), brome sedge (C. bromoides
subsp. bromides), smooth-sheath sedge
(C. laevivaginata), prickly bog sedge (C.
atlantica subsp. atlantica), leafy bulrush
(Scirpus  polyphyllus), New York fern
(Thelypteris noveboracensis) and fen or-
chid (Liparis loeselii).

The Athens Plateau Subdivision, often
called the Athens Piedmont (Figures 10 &
14), is the southernmost subdivision of the
Ouachita Mountains. This region displays the simple
east—west ridge structure of the Fourche Mountains but
with a distinctive feature: in this subdivision the rivers,
such as the Cossatot and Little Missouri, typically flow
north to south, crossing each ridge, a phenomenon that
occurs only rarely in the other subdivisions. At some
point in time these ridges may have dropped below
ocean level, the valleys filled with sediment, and when
they rose again with a gentle north-to-south slope, south-
ward-flowing rivers were able to continue their direction
of flow by cutting through the ridges they encountered.
At each crossing, a steep rapids or series of waterfalls
occurs, most notably Cossatot Falls on the Cossatot

all three substrates. The lowlands along the
Ouachita River, by far the largest river of
this division, once added distinctiveness, in-
cluding the most extensive natural loblolly
pine stands of the division, but large reser-
voirs have drowned most of these, making
natural stands of loblolly pine very rare in
the Ouachitas. Vegetation of this subdivi-
sion displays the patterns typical of the
Fourche Mountains, but glades occurring
on novaculite and shale (Figures 24 & 25)
add greatly to the diversity of the flora and
vegetation. Both of these substrates can be
either acidic or calcareous, leading to sub-
stantial floristic diversity even within one
general kind of glade. Both of these glade
types contain a number of plant species en-

Hot Springs, groundwater seepage areas are

" ) s Fi1GURE 24. NOVACULITE GLADE AND ADJACENT SHORT-LEAF PINE-OAK WOODLAND IN THE CEN-
demic to the Ouachita Mountains. West of  1gai Quackita MouNTAINS SUBDIVISION OF THE OUACHITA MOUNTAINS AT THE SIMPSON PRE-

SERVE AT TRAP MOUNTAIN NEAR THE HOT SPRING/GGARLAND COUNTY BORDER.
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FIGURE 25. SHALE BARRENS IN THE CENTRAL OUACHITA MOUNTAINS SUBDIVISION OF THE
OUACHITA MOUNTAINS IN GARLAND COUNTY. THIS COMMUNITY SUPPORTS A HIGH NUMBER OF
RARE PLANT SPECIES, INCLUDING MORE ENDEMIC SPECIES THAN ANY OTHER HABITAT IN THE STATE.

River (Figure 26) and Little Missouri Falls on the Little
Missouri River. Ridges here are lower than those else-
where in the Ouachitas. Vegetation patterns are similar to
those of the Fourche Mountains, except that conversion
of natural forests to pine plantations has been much more
extensive in the Athens Piedmont Plateau than in the rest
of the Ouachitas.

Examples of such endemic or near-endemic
species include Ouachita bluestar (4Amsonia
hubrichtii), Ouachita blazing-star (Liatris
compacta), Cossatot leafcup (Polymnia
cossatotensis), Ouachita goldenrod
(Solidago ouachitensis), Letterman’s iron-
weed (Vernonia lettermannii), Browne’s
waterleaf (Hydrophyllum brownei),
Arkansas twistflower (Streptanthus
maculatus subsp. obtusifolius), Ouachita
twistlower (S. squamiformis), Ouachita
indigo-bush  (Admorpha  ouachitensis),
Ouachita beebalm (Monarda  fistulosa
var. stipitatoglandulosa), Ouachita hedge-
nettle (Stachys iltisii), Church’s wild rye
(Elymus  churchii), hairy-flower Arkansas
bedstraw  (Galium  arkansanum  var.
pubiflorum), Ouachita bluet (Houstonia
ouachitana), Nuttall’s cornsalad (Valerianella
nuttallii), Palmer’s cornsalad (V. palmeri),
and Waterfall’s sedge (Carex latebracteata).
Shale barrens in the eastern part of the Ouachitas
(Saline County) contain Pelton’s rose-gentian (Sabatia
arkansana), a species also known from nearby igneous
glades in the northern West Gulf Coastal Plain, but appar-
ently endemic to Saline County. The Ouachita Mountains
are also notable for a number of rare species (from north,
south, east, and west) that have disjunct occurrences in

FI1GURE 26. CossATOT FALLS AT THE COSSATOT RIVER STATE PARK-NATURAL AREA IN How-
ARD COUNTY.

The Ouachita Mountains are notable for a num-
ber of endemic or near-endemic plant species. Most
(though not all) of these are restricted to glades, bar-
rens, open woodlands, or “scour-prairies” (rocky prai-
rie-like areas along high-energy mountain streams).
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the Ouachitas. Many of these species are
found in specific, and often rare, patch
communities. Many northern and eastern
species occur in wooded seeps and are de-
scribed above. Other significantly disjunct
species are found in rocky upland woods,
often at high elevation. These include
Georgia holly (/lex longipes) and rayless
crownbeard (Verbesina walteri), disjunct
from the south and east, and black huck-
leberry (Gaylussacia baccata) and Porter’s
reed grass (Calamagrostis porteri subsp.
insperata), disjunct from the north and east.
Still others occur in rocky stream chan-
nels and associated scour-prairies along
streams. These include the federally endan-
gered harperella (Ptilimnium nodosum), as
well as plantain-leaf sunflower (Helianthus
occidentalis subsp. plantagineus)
and Cumberland sand-reed (Calamovilfa arcuata). Still
others, such as three-flower hawthorn (Crataegus triflora)
and dwarf spiderwort (Tradescantia longipes), are found
in shale barrens.
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The Arkansas Valley Natural Division

The Arkansas Valley Natural Division (Figures 3
& 5) is defined as a structural synclinorium (trough) ly-
ing between the anticlinorium (hump) of the Ouachitas
and the uplifted plateaus of the Ozarks. As such, there is
no clearly defined boundary at the surface between the
Valley and the Ouachitas; the definitional distinction oc-
curs underground. The identity of the Valley is further
confused by the presence within it of features that are
characteristic of both the Ouachitas and the Ozarks, such
as folded ridges and uplifted plateaus. Croneis (1930)
considered the Arkansas Valley a subdivision of the
Ouachita Physiographic Region, but it was elevated to a
full natural division (Foti 1976; Pell 1983; Figure 3) be-
cause of its transitional character between the Ouachitas
and Ozarks and because it has features within it that are
unique to it, such as isolated mountains that are erosional
remnants of an older, higher land surface, once proba-
bly continuous with the Boston Mountains. In general,
such remnants are known as “monadnocks,” but those
of a particular shape—flat-topped and steep-sided—are
mesas, like Magazine Mountain. The fact

graded into oak savannas and woodlands (Figure 27).
Floristically, these prairies are similar in many respects
to those of the midwestern United States but they also
contain a number of Coastal Plain elements such as
short-leaf skeleton grass (Gymnopogon brevifolius),
Muhlenberg’s nut-rush (Scleria muehlenbergii), sun-
dew (Drosera brevifolia), zigzag bladderwort, big car-
pet grass (Axonopus furcatus), and twist-leaf goldenrod
(Solidago tortifolia). In some areas these prairies contain
inclusions of saline soils which have developed a unique
saline barrens community (Figure 27) with a number of
salt-tolerant rare plants that are restricted or nearly re-
stricted to this community type in Arkansas. Examples of
such species found in Arkansas Valley saline barrens in-
clude woolly cotton-flower (Gossypianthus lanuginosus
var. tenuiflorus), tumble grass (Schedonnardus
paniculatus), purple three-awn (Aristida purpurea
var. purpurea), geocarpon (Geocarpon minimum),
and whorled dropseed (Sporobolus pyramidatus).
The juxtaposition of these prairies, post oak wood-
lands, and savannas demonstrates that this area is re-
lated to the Cross Timbers of Oklahoma and Texas.

that the Arkansas River passes through,
not around, the only mountainous region
between its source and the Gulf of Mexico
gives a hint of an interesting geologic his-
tory. The Arkansas River played a domi-
nant role in shaping the surface features of
the valley, directly or indirectly, and caused
Foti (1974) to call it the “Arkansas River
Valley.” However, most subsequent discus-
sions have referred to it as the “Arkansas
Valley,” and that term is used here.

Although the earlier maps of the
Arkansas Valley (Foti 1976) did not sub-
divide it, it has considerable landscape
diversity, and several distinct Level IV
Ecoregions have been recognized (Woods
et al. 2004; see also Keys et al. 1995; Foti
& Bukenhofer 1998; Figure 10). The char-
acteristics of these Level IV Ecoregions
are described below.

The Arkansas Valley Plains (Level IV) Ecoregion
(Woods et al. 2004) includes flat Pleistocene terraces,
rolling uplands, and isolated, generally small, ridges.
Vegetation of this ecoregion is diverse. The rolling up-
lands are generally dominated by hardwood communi-
ties with poorly drained flats occupied by willow oak
flatwoods. Ridges and monadnocks are covered with
upland pine and hardwood forests and woodlands in
the same patterns described for the Fourche Mountains.
Prior to European settlement, extensive tallgrass prai-
ries occurred in Franklin and Sebastian counties and
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FIGURE 27. SALINE SOIL BARRENS (FOREGROUND) SURROUNDED BY TALLGRASS PRAIRIE AND
OAK SAVANNA ON FORT CHAFFEE IN THE ARKANSAS VALLEY PLAINS ECOREGION NEAR THE
FRANKLIN/SEBASTIAN COUNTY LINE.

The Arkansas Valley Hills (Level IV) Ecoregion
(Figure 10) is very different from the Plains. Flat to
rolling uplands are less extensive, and the landscape is
typically characterized by hills and small mountains. In
many areas it is difficult to decide where the Arkansas
Valley ends and the Boston Mountains begin. The dif-
ferences between the Arkansas Valley Hills and Plains
exist because the Arkansas River has not shaped the
Hills Ecoregion but rather cuts southward through the
eastern Ouachita Mountains from about Conway. Forests
and woodlands of this subdivision are typically the hard-

. Not for commercial sale.



wood and pine-hardwood communities that are typical
of the southern Ozarks and Ouachitas.

The Scattered High Ridges and Mountains (Level
IV) Ecoregion (Woods et al. 2004; Figure 10) in-
cludes the highest mountain and greatest local relief
in Arkansas at Magazine Mountain in Logan County
(Figure 28). Although the mountains are sometimes
high, their underlying strata are warped down into a
trough; these are synclinal mountains. Within this subdi-
vision are both folded ridges and monadnocks or mesas
such as Petit Jean Mountain. The upland hardwood and
pine-hardwood communities are like those of the adja-
cent Fourche Mountains. Magazine Mountain is an es-
pecially unique and floristically important feature of the
Arkansas Valley and supports a number of notable plant

FIGURE 28. A CLUMP OF YELLOW NAILWORT (PARONYCHIA VIRGINICA)
GROWING ON A BLUFFTOP GLADE ALONG THE NORTH RIM OF MAGAZINE
MouNTAIN IN LogAN COUNTY.

species, including several that are significantly disjunct
from the north, east, and west. Examples of more north-
ern elements on Magazine Mountain include spreading
dogbane (Apocynum androsaemifolium), Pennsylvania
sedge (Carex pensylvanica), blue cohosh, hay-scented
fern (Dennstaedtia punctilobula), spinulose wood fern

(Dryopteris carthusiana), wavy hair grass (Deschampsia

flexuosa), northern blazing-star (Liatris scariosa var.
nieuwlandii), prickly gooseberry (Ribes cynosbati), and
red-fruit horse-gentian (7riosteum aurantiacum var.
illinoense). In xeric habitats on the top of the moun-
tain are several western and southwestern species in-
cluding Ashe’s juniper (Jumiperus ashei), western
wallflower (Erysimum capitatum var. capitatum), and
yellow nailwort (Paronychia virginica). Eastern ele-
ments include button sedge (Carex bullata), Turk’s-
cap lily (Lilium superbum), and perhaps most nota-
bly Appalachian cliff fern (Woodsia appalachiana),
which is a long-range disjunct from the Blue Ridge
Mountains in the southern Appalachians.

Some of the most interesting plants in the Arkansas
Valley Natural Division are found within the Arkansas
River Floodplain (Level IV) Ecoregion (Woods et al.
2004; Figure 10). Prior to the navigation project that cre-
ated a series of dams on the Arkansas River (there are 13
within Arkansas’ borders), there were extensive sandbar
areas along the river that collectively supported a dis-
tinctive flora. Most of this habitat was flooded by im-
poundments behind these dams, but remaining sandbar
areas, usually occurring just downstream from the dams,
provide refuge for a number of plant species dependent
on this habitat type and not known from other areas
of the state. Examples include Hooker’s scratch-daisy
(Croptilon hookerianum var. validum), phlox helio-
trope (Heliotropium convolvulaceum), six-angle spurge
(Euphorbia hexagona), woolly prairie-clover (Dalea
lanata var. lanata), catchfly prairie-gentian (Eustoma
exaltatum), and four-point evening-primrose (Oenothera
rhombipetala).

The West Gulf Coastal Plain Natural Division

The West Gulf Coastal Plain Natural Division, or
simply Coastal Plain (Figures 3 & 7), is often referred to
as “The Pineywoods” since that is its dominant charac-
ter. Omernik (1987) and Woods et al. (2004) referred to it
as the South Central Plains (Level I1I) Ecoregion (Figure
10). Pine, usually loblolly, with short-leaf pine on drier
sites, is ubiquitous, except in the wide bottomlands along
streams. The upland geology here, most often sand and
gravel, is often derived from beaches, shores, and bot-
toms of the ancient Gulf of Mexico, laid down since the
Cretaceous Period. There is a high degree of biological
diversity in the Coastal Plain, but it has been greatly re-
duced by human activity in the past century. All forests
in the division are accessible and have been heavily cut
over or managed. Fire, which was an important source
of the region’s diversity, has generally been suppressed.
Pines were naturally dominant here because of frequent
fire, and those fires sustained other communities as well,
including prairies, pine savannas, sand barrens, glades,
herbaceous seepage wetlands (seeps), marshes, and sa-
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line soil barrens. The Coastal Plain may have had, prior
to European settlement, the greatest landscape diversity
of any of the natural divisions, but that has been reduced
to limited areas of natural vegetation scattered across an
expanse of pine plantations, pastures, and other devel-
oped land cover types. Subdivisions of the Coastal Plain
that are described here generally follow Woods et al.
(2004).

The Tertiary Uplands (Level 1V) Ecoregion is the
most typical part of the Coastal Plain (Woods et al. 2004;
Figure 10). It occupies the areas throughout the Coastal
Plain that are derived from marine sediments of Tertiary
age deposited by the Gulf of Mexico. This and adjacent
portions of Louisiana are the typical piney hills and are
the heart of the loblolly pine range west of the Mississippi
River. This species dominated the natural forests in this
part of the state, particularly on north-facing slopes, low-
er slopes, and in well-drained bottoms. Short-leaf pine
dominated on drier sites (generally south-facing sandy
slopes). Short-leaf pine may have replaced loblolly in
natural succession as well; that is, there may have been a
loblolly-to-short-leaf pine succession as well as the more
often described pine-to-hardwood succession, given that
short-leaf pine is longer-lived and more fire-tolerant than
loblolly. It is impossible to think of the vegetation of the
Coastal Plain in the absence of fire. In the 1720s, Le Page
du Pratz (1774) described the Coastal Plain, in areas of
present-day Louisiana and Arkansas, in detail, noting the
importance of annual fall burning by Native Americans.
In many cases the distinctive vegetation found on both
typical and unusual physical sites is unrecognizable in
the absence of fire. Suppression of fire has had impacts
comparable to those of human conversion of natural for-
ests to a loblolly pine monoculture.

These piney hills are, in general, among the least
species-rich communities of the Coastal Plain, with few
rare species. However, within the general
matrix of sandy hills dominated by pine—
hardwood forests are sites with special
conditions that greatly add to the diver-
sity of this region. Extremely sandy sites,
or sandhills, have excessive drainage of
precipitation and unique sand barrens veg-
etation that is typified by scattered scrubby
oaks and pines, with an herbaceous ground
layer rich in rare or uncommon plant spe-
cies (Figure 29). These sandhill com-
munities are best developed in Ouachita,
Nevada, and Miller counties but are found
scattered in other areas of the Tertiary
Uplands Ecoregion. Within both the over-
story and understory are dozens of species
that occur in Arkansas only in these com-
munities. These include dwarf pawpaw

(Asimina parviflora), silver rabbit-tobacco (Diaperia
candida), woolly-white (Hymenopappus artemisiifolius
var. artemisiifolius), Robbins’ prairie scorpion-weed
(Phacelia strictiflora var. robbinsii), sandhill twist-
flower (Streptanthus hyacinthoides), Georgia rock-rose
(Crocanthemum georgianum), sandhill clammy-weed
(Polanisia erosa subsp. erosa), Patterson’s dawnflower
(Stylisma pickeringii var. pattersonii), narrow-leaf rush-
foil (Croton michauxii), heart-leaf spurge (Euphorbia cor-
difolia), slim-pod milk-vetch (4stragalus leptocarpus),
Soxman’s milk-vetch (4stragalus soxmaniorum), bur-
ied Indian-breadroot (Pediomelum hypogaeum var.
subulatum), Arkansas oak (Quercus arkansana), blue-
jack oak (Q. incana), eastern sandhill evening-primrose
(Oenothera heterophylla subsp. orientalis), sand blue
toadflax (Nuttallanthus canadensis), scarlet beardtongue
(Penstemon murrayanus), many-flower wild buckwheat
(Eriogonum multiflorum var. multiflorum), pinewoods
larkspur (Delphinium carolinianum subsp. vimineum),
squirrel-tail six-weeks grass (Vulpia sciurea), Louisiana
yucca (Yucca louisianensis), Reverchon’s spider-
wort (Tradescantia reverchonii), fringe-leaf hairsedge
(Bulbostylis ciliatifolia var. coarctata), llinois flatsedge
(Cyperus grayoides), bristly flatsedge (C. hystricinus),
curly three-awn (Aristida desmantha), and downy oat
grass (Danthonia sericea). An area of sandhill habitat in
Miller County south of Texarkana has a number of rare
sandhill plants typically found in Texas and restricted in
Arkansas only to this western-most area of sand barrens.
These species include milkvine (Matelea cynanchoides),
sandhill green-eyes (Berlandiera pumila var. pumila),
golden-wave tickseed (Coreopsis intermedia), sanguine
purple coneflower (Echinacea sanguinea), Oklahoma
plum  (Prunus gracilis), Texas ragwort (Senecio

ampullaceus), Louisiana squarehead (7etragonotheca
ludoviciana), yellow-disk greenthread (7helesperma

FIGURE 29. SANDHILL BARRENS AT MILLER COUNTY SANDHILLS NATURAL AREA.
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favodiscum),  spreading  pygmyleaf  (Loeflingia
squarrosa), Small’s noseburn (Tragia smallii), little-leaf
prairie-clover (Dalea phleoides var. microphylla), silky
prairie-clover (D. villosa var. grisea), palm-leaf scurf-
pea (Pediomelum digitatum), sandhill evening-primrose
(Oenothera heterophylla subsp. heterophylla), and hairy
grama (Bouteloua hirsuta subsp. hirsuta).

As water draining through subsurface sands reaches
a layer of tighter silt or clay, it is forced to travel later-
ally and exit at the base of the hills as springs or, more
interestingly, as broad areas of groundwater seepage.
The vegetation of these “seeps” can take several forms,
including herbaceous-dominated communities with or-
chids and scattered overstory pines and hardwoods, or,
more commonly in the Tertiary Uplands, as forested
seeps dominated by ferns and sweet-bay magnolia
(Magnolia virginiana), a northern extension of the “bay-
head” or “baygall” community of Louisiana and Texas.
Species found almost exclusively in these forested seeps
and groundwater-fed seepage swamps in Arkansas in-
clude the Louisiana wood fern (Dryopteris ludoviciana),
kidney-leaf grass-of-Parnassus (Parnassia asarifolia),
black chokeberry (Photinia melanocarpa), swamp
goldenrod (Solidago patula subsp. strictula), and coral
greenbrier (Smilax walteri).

Sandy, moist ravines and occasionally flooded bot-
tomlands within the Tertiary Uplands Ecoregion have a
beech—holly dominated community (Figure 30) that is
probably a northern extension of the beech—magnolia
community of Louisiana.

FI1GURE 30. MATURE BEECH-HOLLY FOREST ALONG A SMALL STREAM IN THE TERTIARY Up-
LANDS ECOREGION OF THE GULF COASTAL PLAIN IN DALLAS COUNTY.

The Pleistocene Fluvial Terraces (Level 1V)
Ecoregion (Figure 10) was probably the region within
the Coastal Plain that was naturally most heavily domi-
nated by loblolly pine. These terraces, up to about 32 ki-

lometers (20 miles) wide on either side of the Ouachita,
Saline, and Red rivers, were formed within the past
100,000 years but are now generally above the current
floodplain and receive their primary hydrologic input
from precipitation rather than overbank flooding of
streams. The topography is flat, and the substrate is poor-
ly drained silt or clay. These terraces typically consist of
pine flatwoods, sometimes with a forest (closed canopy)
structure but often with an open woodland structure with
an herbaceous ground layer (Figure 31). Often these ar-
eas, while not flooded, are poorly drained enough to be
wetlands, and embedded depressions as well as larger,
very poorly drained flats may be occupied by hardwood
flatwoods (Figure 32). Because they have poor external
drainage due to their flatness and poor internal drainage
due to a tight clay subsoil, soil moisture varies within a
typical year from very wet in the winter and spring to
very dry in the summer and fall. This “hydroxeric” mois-
ture regime has important implications for the distribu-
tion of species, both directly through the effects of wet-
ness or dryness of a particular microsite, and indirectly
through its influence on the fire regime of such areas.
Because these sites are very dry during the summer—fall
dry season, they burn with high frequency and intensity.
However, low flats and vernal pools may remain moist
even during the typical dry season, causing fire to burn
around or with lower intensity through these moist areas.
Therefore, fire intensity is regulated by edaphic condi-
tions in these terraces, rather than by slope and aspect
as in more rolling or hilly areas. These conditions fa-
vored plant communities dominated by
open stands of pine with a diverse, prairie-
like herbaceous ground layer (Figure 31).

The Pleistocene Terraces have their
own characteristic patch communities
that increase plant diversity in the overall
landscape of the ecoregion. These com-
munities include seeps, tallgrass prairies,
lowland sand prairies, and saline barrens.
Where a higher terrace abuts a lower one,
groundwater may move laterally and exit
in seeps where uncommon species are con-
centrated. These are similar to the seepage
communities described for the Tertiary
Uplands but were, at least historically,
generally more open due to the higher in-
cidence of fire in the Pleistocene Terraces.
These open, herbaceous-dominated seeps
(Figure 33) are typically richer in rare spe-
cies than forested ones and provide habitat
for a number of rare or restricted plants, including blue-
flower eryngo (Eryngium integrifolium), pink sundew
(Drosera capillaris), Virginia marsh-St. John’s-wort
(Triadenum virginicum), horned bladderwort (Utricularia
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FiGure 31. OPEN PINE FLATWOODS WITH A DIVERSE UNDERSTORY CHARACTERISTIC OF
THE PLEISTOCENE FLUVIAL TERRACES ECOREGION OF THE WEST GULF COASTAL PLAIN.

‘WARREN PRAIRIE NATURAL AREA, DREW AND BRADLEY COUNTIES.

FiGURE 32. WET HARDWOOD FLATWOODS WITH DWARF PALMETTO (S4BAL MINOR) UN-
DERSTORY ON A PLEISTOCENE TERRACE OF THE RED RIVER AT PALMETTO FLATS NATU-

RAL AREA IN LITTLE RIvER COUNTY.

FiGURE 33. HERBACEOUS SEEPAGE WETLAND AT THE CONTACT BETWEEN THE TERTIARY
UprLANDS ECOREGION AND THE PLEISTOCENE FLUVIAL TERRACES ECOREGION NEAR
HARDIN IN JEFFERSON COUNTY.

cornuta), swamp hornpod (Mitreola sessilifolia),
twisted  spike-rush  (Eleocharis  tortilis),
Bush’s umbrella sedge (Fuirena bushii), slen-
der beaksedge (Rhynchospora  gracilenta),
few-flower beaksedge (R. rariflora), plumed
beaksedge (R. plumosa), large-head pipe-
wort or hatpins (Eriocaulon decangulare),
rose pogonia (Pogonia ophioglossoides), tu-
berous grass-pink (Calopogon tuberosus var.
tuberosus), crested fringed orchid (Platanthera
cristata), tall swamp panic grass (Dichanthelium
scabriusculum), and three species of yellow-
eyed-grass (Xyris ambigua, X. baldwiniana,
and X. difformis).

Additionally, within the past 20,000 years, a
blockage of the Ouachita River near present-day
Monroe, Louisiana, created a lake that extended
into the area of present-day southern Arkansas.
Sandy deposits within the Ouachita River flood-
plain that may have been beaches along the for-
mer shores of this lake (Lake Monroe) support a
lowland sand “prairie” community dominated by
switch grass (Panicum virgatum), but the commu-
nity lacks most species typical of tallgrass prairies
and is more like barrens than true prairies. Water
dawnflower (Stylisma aquatica) is a species more
or less restricted to this habitat in Arkansas.

Some of the terraces are capped with loess,
which gives them the character of the Pleistocene
Terraces of the Mississippi Alluvial Plain. Indeed,
there historically were prairies on these terraces
similar to the Grand Prairie and other prairies of
the Mississippi Alluvial Plain. These and other
areas with calcareous soils had either herbaceous
prairie groundcover, with a thin woody overstory,
sometimes referred to as barrens, or were small,
relatively treeless prairies. In the West Gulf Coastal
Plain, these prairies were best developed in Drew
and Ashley counties but have been almost entirely
destroyed since the time of European settlement.

Another distinctive feature of the Pleistocene
Terraces is the presence of saline soil areas with a
distinctive prairie or barrens vegetation. Although
these areas have a few species in common with
the true tallgrass prairies of Arkansas, they are not
prairies as typically meant by the term. Generally,
they are difficult areas for plants to survive in;
there are areas within them that are so salty that
patches of bare soil, called “slicks” occur. The
dominant species around these slicks may in
fact be “weeds,” such as poor-Joe (Diodia teres)
and three-awn grasses (Aristida oligantha and
A. dichotoma), that are tolerant of the extreme sa-
linity of these areas, a condition toxic to many
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plants. A number of rare species, however, occur in
Arkansas only on these sites, including silver dwarf
morning-glory (Evolvulus sericeus), barrens silky
aster (Symphyotrichum pratense) Texas sunnybell
(Schoenolirion wrightii), and the federally threat-
ened species geocarpon (Geocarpon —minimum).
In situations where the soil is a bit thicker, species such
as little bluestem (Schizachyrium scoparium) may domi-
nate, sometimes with a scattering of shrubby post oaks,
often delta post oak (Quercus similis), and dwarf palmet-
to (Sabal minor).

The Blackland Prairie (Level IV) Ecoregion (Figure
10), also referred to as the Blackland Prairie Section (Foti
1976), is quite different from the rest of the Coastal Plain.
The geologic parent material is older and is often calcar-
eous, in contrast to the acidic sands and gravels found
elsewhere. The parent material is often calcareous clay
or chalk, but there are also two narrow belts of limestone
within the region. Typical Coastal Plain sands and gravels
also occur here, but short-leaf pine is more abundant with-
in the pine-hardwood forests on such sites than in the rest
of the Coastal Plain. The sites here tend to be higher and
drier than prairies farther east in Arkansas, and the cli-
mate here is more influenced by dry winds from Texas and
Oklahoma. On calcareous substrates, distinctive prairies,
forests, and woodlands are found (Figure 34). The black-
land prairies themselves are on shallow soils over chalk or
marl (calcareous clay). Because they are drier than other
prairies in Arkansas, they are dominated by Indian grass
(Sorghastrum nutans) and little bluestem (Schizachyrium
scoparium) rather than big bluestem (Andropogon
gerardii) and switch grass (Panicum virgatum).
There are a number of species that are restricted, or

FiGURE 34. THE BLACKLAND PRAIRIE ECOREGION HISTORICALLY SUPPORTED A DIVERSE MOSAIC
OF CALCAREOUS PRAIRIES, SAVANNAS, AND OPEN WOODLANDS LIKE THIS ONE AT TERRE NOIRE
NATURAL AREA IN CLARK COUNTY.

nearly so, in Arkansas to the blackland prairies. These in-
clude little-tooth sedge (Carex microdonta), which may
be locally very abundant, slender bladderpod (Physaria
gracilis subsp. gracilis), Great Plains ladies’-tresses
(Spiranthes magnicamporum), false gaura (Stenosiphon
linifolius), Dakota vervain (Glandularia bipinnatifida
var. bipinnatifida), purple ground-plum (Astragalus
crassicarpus var. crassicarpus), big-head rabbit-tobacco
(Diaperia prolifera var. prolifera), Drummond’s wild
onion (Allium drummondii), plains larkspur (Delphinium
carolinianum subsp. virescens), Reverchon’s false pen-
nyroyal (Hedeoma reverchonii), few-flower false dan-
delion (Pyrrhopappus pauciflorus), and hairy cornsalad
(Valerianella amarella). On outcrops of chalk with even
thinner soil are glades and woodlands dominated by
Ashe’s juniper (Juniperus ashei) and Durand’s white
oak (Quercus sinuata), a community similar to that of
the Edwards Plateau in Texas. These chalk glades are
the only sites in Arkansas for a number of plants such
as bluewood (Condalia hookeri), scarlet-pea (Indigofera
miniata), Texas grama (Bouteloua rigidiseta), annual
wild buckwheat (Eriogonum annuum), Texas bind-
weed (Convolvulus equitans), compact prairie-clover
(Dalea compacta var. compacta), Engelmann’s daisy
(Engelmannia peristenia), and skunk-bush sumac (Rhus
trilobata var. trilobata). On deeper calcareous soils oc-
cur upland hardwood forests that may include bluff oak
(Quercus austrina) and Durand’s white oak as well as
other species unusual in Arkansas. The Red River bot-
tomlands and terraces also may have forests dominated by
Durand’s white oak and may have an open structure with
a sedge and palmetto understory that is very distinctive.

Along watercourses in the Coastal Plain are expan-
sive bottomlands; even small streams have
bottomlands that are often up to 3 kilome-
ters (1 to 2 miles) wide. These areas are
substantial enough to be considered an-
other Level IV Ecoregion, the Floodplains
and Low Terraces Ecoregion (Woods et
al. 2004; Figure 10). Major rivers like the
Red and Ouachita have bottomlands sev-
eral kilometers wide. The unconsolidated
deposits along these streams are easy to
remove and rework even by small streams.
Woods et al. (2004) distinguished the Red
River Bottomlands (Level IV) Ecoregion
from all others in the Coastal Plain because
of its width, the fact that the soils here are
transported from the west rather than being
derived from within the Coastal Plain or
Ouachita Mountains, and the fact that the
land use here today is predominantly row-
crop agriculture, the only large area within
the region where that is the case.
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The Mississippi Alluvial Plain Natural Division

The Mississippi Alluvial Plain Natural Division,
often referred to as the Lower Mississippi Valley,
Mississippi Alluvial Valley, or Delta, is a region where
the surface layers of Gulf of Mexico deposits have been
removed and replaced by alluvial deposits of the riv-
ers that traverse it (Figures 3 & 8). Although the typical
vegetation is bottomland hardwood forest, there is much
greater community diversity here than is often assumed,
including upland hardwood forest, oak flatwoods, prairie,
woodland or savanna, and pine flatwoods. In the flood-
plains of the rivers, seasonal inundation is the dominant
physical factor influencing the composition and structure
of vegetation. Whether in the floodplains or not, the riv-
ers have played pre-eminent roles in shaping the land
and developing its physical properties (Saucier 1994).
As a result, fluvial geomorphic settings (landforms cre-
ated by past actions of the rivers) provide a framework
for understanding the geographic biological diversity of
the Mississippi Alluvial Plain (Klimas et al. 2004). The
geomorphology of the Mississippi Alluvial Plain has
been well delineated (Saucier 1994) and played a major
part in the development of that section of the Woods et
al. (2004) map (Figure 10).

That portion of the St. Francis Basin (referred to by
Foti (1976) as the Northeast Arkansas Section) east of
Crowley’s Ridge, fits most people’s conception of the
Mississippi Alluvial Plain. Before levees were built, al-
most all of this region was inundated by the Mississippi
River during extreme flood events. The underlying
geomorphology caused Woods et al. (2004) to divide it
into several ecoregions. Most of the basin is composed
of point bars and backswamps created by meanderings
of the Mississippi River within the last 10,000 years
and is mapped by Woods et al. (2004) as the Northern
Holocene Meander Belts and Northern Backswamps
(Level 1V) ecoregions (Figure 10). The area along the
St. Francis River north of Marked Tree was also laid
down by the Mississippi River, but as a braided stream
carrying glacial outwash 20,000 years ago. Woods et
al. (2004) mapped this area as the St. Francis Lowlands
(Level 1V) Ecoregion (Figure 10). One of the areas
within the Mississippi Alluvial Plain most altered by
human activity, the St. Francis Basin was once almost
entirely covered with bottomland hardwood forest but
is now almost completely drained and cleared for crop-
land. Former braided-stream channels in the St. Francis
Lowlands Ecoregion remain very wet and contain much
of the remaining forest in the basin, along with swamps
and lakes in more recent channels and meander scars in
the Northern Holocene Meander Belts Ecoregion. Other
notable forested areas include swamps like Big Lake,
which was created or expanded by the New Madrid

earthquakes of 1811-1812.

The Grand Prairie (Level IV) Ecoregion (Figure 10),
also referred to as the Grand Prairie Section (Foti 1976),
is an anomaly within the Mississippi Alluvial Plain: it
is older, higher, flatter, and much of it was covered with
different vegetation (grassland) than the rest. In contrast
to the bulk of the Mississippi Alluvial Plain, where al-
luvium has been deposited within the past 20,000 years
or so, and often much more recently, the Grand Prairie
has not been reworked by rivers within the past 100,000
years (Saucier 1994). It is a high, flat terrace underlain
by deep deposits of clay built by the Arkansas River. Its
western border is typically about 3 to 9 meters (ca. 10
to 30 feet) higher than the adjacent Bayou Meto bot-
tomlands, but its eastern border is up to about 30 meters
(100 feet) higher than the adjacent White River bottom-
lands. Tributary streams, in cutting down to the White
River, have in places dissected the terrace into a series of
hills up to 16 kilometers (10 miles) wide. In some areas
the White River cuts into the Grand Prairie terrace and
forms notable bluffs. A thin layer of loess caps the ter-
race and provides its fertile topsoil, and the thick, imper-
meable clay layer provides a waterproof bottom for ir-
rigated fields that make this the center of rice production
in Arkansas and one of the leading rice-producing areas
in the country. As a result of the conversion of prairie to
agricultural fields, 99.9 percent of the prairie within the
Grand Prairie has been lost.

The vegetation of the Grand Prairie terrace is highly
diverse, reflecting its physical character. The broad ex-
panses of the flat terrace surface, with thin soil over clay
subsoil, cause droughty conditions that favored prairie
grasses and forbs over trees (Figure 35). At the same
time, these large contiguous areas of terrace surface cov-
ered with grasses ensured that a fire started by lightning
or humans could burn thousands to tens of thousands of
acres. Therefore the frequency of fire at any point was
increased, and these fires could help maintain the prai-
rie. The prairie probably originated during the hot, dry
Hypsithermal Period, about 8,000 to 5,000 years ago.
The droughty soils and frequent fire allowed the prairie
to persist even under the moister conditions of more re-
cent times.

In the Grand Prairie, with its extremes of wetness
and drought, switch grass (Panicum virgatum) is often
the dominant prairie species. However, Indian grass
(Sorghastrum nutans), little bluestem (Schizachyrium
scoparium), and big bluestem (Andropogon gerardii)
are abundant as well. Wet prairie communities occur in
poorly drained areas of the prairie, dominated by prairie
cord grass (Spartina pectinata) and eastern gama grass
(Tripsacum dactyloides) or even cat-tail-sedge marshes.
In extensive areas slightly lower than the terrace surface,
generally along moderate-sized drainages (often ancient
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F1GURE 35. INDIAN-PAINTBRUSH (CASTILLEJA COCCINEA) IN BLOOM AT DOWNS PRAIRIE NATU-
RAL AREA NEAR DE VALLS BLUFF IN PRAIRIE COUNTY. NATIVE GRASSLANDS IN THE GRAND
PRAIRIE ECOREGION OF THE MIssISSIPPI ALLUVIAL PLAIN ocCUPIED APPROXIMATELY 400,000
ACRES AT THE TIME OF EUROPEAN SETTLEMENT, BUT ONLY ABOUT 400 ACRES REMAIN TODAY.

channels of the Arkansas River that formed the terrace),
water accumulates by sheet flow from the adjacent high-
er prairie land and supports flatwoods often dominated
by delta post oak, cherrybark oak (Quercus pagoda) and
willow oak but also with many other upland and bot-
tomland species present in response to slight differences
in elevation (Heitmeyer et al. 2000). These flatwoods are
in many ways similar to those of the West Gulf Coastal
Plain and of those elsewhere in the Mississippi Alluvial
Plain to the east. Where slope is greater, along streams
that have cut deeply into the terrace, there is an upland
hardwood (white oak—black oak—southern red oak)
forest. Within the relatively narrow floodplain of the
streams are true bottomland hardwood forests. Where
fires burned from the prairies into the surrounding flat-
woods or upland forest, trees would be thinned, allowing
the prairie vegetation to occur under a scattering of trees,
creating woodland or post oak savanna. Of the 500,000
acres of Grand Prairie terrace, approximately 80 percent
was prairie grassland at the time of European settlement;
most of the rest was open flatwoods.

The grasslands of the Grand Prairie support a rich
diversity of prairie grasses and forbs, including many
rare and uncommon species, some disjunct from larg-
er prairie regions in both the Ozark Plateaus and Gulf
Coastal Plain. It is the only region of the state known
to support some species, such as sand cherry (Prunus
pumila var. susquehanae) and Stern’s medlar (Crataegus
xcanescens). Historically, the wet prairies of the Grand
Prairie region were known to support the snowy orchid
(Platanthera nivea), a species not documented from
Arkansas since the early 1880s.

The Western Lowlands Pleistocene
Valley Trains (Level IV) Ecoregion lies be-
tween Crowley’s Ridge to the east and the
Ozarks, Arkansas Valley, and Grand Prairie
terrace to the west (Figure 10). In this area,
glacial deposits were moved as a mass by
multiple channels or large overflows of the
Mississippi—hence the term “valley train.”
Much of the land surface is terraces, similar
to those of the Grand Prairie but are young-
er, about 20,000 years old, smaller, and not
as high. The same combination of prairie,
savanna, flatwoods, upland hardwood for-
est, and bottomland hardwood forest cov-
ers this region, but the prairies were not
as extensive as those on the Grand Prairie
terrace and have been almost entirely de-
stroyed. Furthermore, it has a few distinc-
tive geomorphic and vegetational features.
The most unique is a set of Pleistocene sand
dunes that occur from the Missouri state
line south to Holly Grove, east of the Black
and White rivers. These accumulated during the late
Wisconsin glacial advance when the Mississippi River
was flowing where the White and Black rivers do today.
At present, these sand dunes are usually not extremely
sandy; enough fine material has been added to create
fairly productive soils. In some cases, though, the sands
were pure enough to support barrens with scattered post
oaks over sparse groundcover. Apparently all of these
in Arkansas have been destroyed, but a few examples
remain in Missouri. Between the dunes are perched de-
pression wetlands that collect surface water from small
areas. These wetlands are often dominated by overcup
oak, willow oak, and other water-tolerant tree species
and provide habitat for rare shrubs such as corkwood
(Leitneria floridana) and the federally endangered pond-
berry (Lindera melissifolia). Wetlands in these areas
historically supported populations of other rare plants
such as spreading bulrush (Scirpus divaricatus), which
has not been documented from Arkansas since the early
twentieth century. This species and perhaps others may
have been extirpated from the state as sandponds were
cleared, filled, and converted to agriculture—a process
that continues today.

The Bartholomew-Boeuf-Tensas Basin (Figure 14)
of southeastern Arkansas (not generally recognized as a
separate subdivision or ecoregion) is composed princi-
pally of recent (Holocene) alluvial deposits. As a con-
sequence, the surficial deposits of the basin are almost
entirely point bar ridge and swale, with extensive areas
of poorly drained backswamp flats. There is a substantial
area along the Mississippi River in the eastern part of the
basin that Woods et al. (2004) mapped as the Northern
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Holocene Meander Belts (Level IV) Ecoregion, the same
ecoregion that occupies much of the St. Francis Lowlands
(Figure 10). There is a large area in the western part of
the basin along Bayou Bartholomew and its tributaries
that was laid down by the Arkansas River at a time when
it did not join the Mississippi until farther south, in pres-
ent-day Louisiana. Woods et al. (2004) mapped this area
as the Arkansas/Ouachita River Holocene Meander Belts
(Level IV) Ecoregion and the Arkansas/Ouachita River
Backswamps (Level IV) Ecoregion (Figure 10). The ref-
erence to the Ouachita River in the names above is be-
cause Bayou Bartholomew now drains this area into the
Ouachita. Pleistocene valley outwash deposits are un-
common in the Bartholomew-Boeuf-Tensas Basin, limit-
ed to the Macon Ridge (Level IV) Ecoregion and its out-
liers (Figure 10). Macon Ridge is extensive in Louisiana,
but only its northern tip reaches Arkansas. There are
loess deposits on its slopes that give small portions the
character of Crowley’s Ridge, but in general it is more
like the Western Lowlands Pleistocene Valley Trains
Ecoregion but higher and more distinctively different
from the surrounding landscape. Abandoned channels of
the Mississippi and Arkansas rivers form common natu-
ral lakes (Figure 36) of the Bartholomew-Boeuf-Tensas
Basin. Almost all of its forest has been cleared, and vir-
tually every watercourse other than Bayou Bartholomew
and its major tributary, Cutoff Creek, has been channel-
ized. Only along Cutoff Creek do extensive bottomland
forest areas remain.

FIGURE 36. SCATTERED BALD-CYPRESS (TAXODIUM DISTICHUM VAR. DISTICHUM) AND TUPELO
(NYSSA AQUATICA) WITH FLOATING MATS OF SMOOTH BUR-MARIGOLD (BIDENS LAEVIS) IN HILL
LAKE NEAR GALLOWAY IN EASTERN PULASKI COUNTY. OXBOW LAKES, LIKE THIS ONE IN THE
BARTHOLOMEW-BOEUF-TENSAS BASIN, ARE TYPICAL OF THE ARKANSAS/OUACHITA RivER Ho-
LOCENE MEANDER BELTS ECOREGION.

Crowley’s Ridge Natural Division

Crowley’s Ridge Natural Division (Figures 3 & 9) is
the exception to the character of eastern Arkansas in that
it is an upland area, though only a series of low hills, sel-
dom more than about 30 meters (ca. 100 feet) above the
surrounding Mississippi Alluvial Plain. In addition, be-
cause of its eastern location, it has some native species,
such as tulip-tree (Liriodendron tulipifera), that typically
occur farther east and occur naturally nowhere else in
Arkansas. It was formed in two stages: first, the rivers
that reshaped the rest of the Mississippi Alluvial Plain
did not remove the Tertiary marine deposits from this
area; second, winds deposited glacier-ground silt (loess)
primarily on the southern half of the ridge, giving it its
rugged, hilly upland character (Figure 9).

Although neither Foti (1976) nor Woods et al.
(2004) subdivided Crowley’s Ridge into smaller ecore-
gions or divisions, it does have two geographic areas
with distinct differences. The southern ridge, from about
Jonesboro southward, fits the general description better,
in that it stands higher than the surrounding Mississippi
Alluvial Plain, has deep loess deposits, and is highly dis-
sected. Mesic forests, dominated by beech, basswood,
cucumber magnolia, and white oak, are numerous and
fairly extensive (Figure 37). Tulip-tree successional for-
ests are established when later-successional oak or beech
forests are cleared by humans, wind, or other stand-re-
placing agents. Climbing-magnolia (Schisandra glabra)
and Virginia pennywort (Obolaria virgi-
nica) occur in Arkansas only in this region.
Historically, butternut trees were probably
widespread on southern Crowley’s Ridge but
have all but disappeared in recent decades
following the arrival of butternut canker
(Sirococcus clavigignenti-jugladacearum),
an introduced fungal pathogen which kills
the trees.

The northern ridge lacks the deep
loess of the southern ridge and some of its
distinct characteristics but has others of
its own. Instead of loess, this subdivision
is sometimes capped with alluvial depos-
its of sand, gravel, and silt, with an occa-
sional outcrop of Tertiary substrate, such as
sandstone. On these sandy soils occur the
only natural short-leaf pine forests in east-
ern Arkansas. These forests include a few
species, such as small woodland sunflower
(Helianthus microcephalus) not known
from elsewhere in the state. At the bases of
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some of these sandy deposits are ground-
water seepage areas that have high plant
diversity. These seeps and adjacent for-
ests on the northern part of the ridge are
the principal habitat in the state for rare
species such as white turtlehead (Chelone
glabra), and once supported rose turtle-
head (C. obliqua var. speciosa) and big-
leaf magnolia (Magnolia macrophylla),
two species no longer known to occur in
the region.

FiGurRe 37. LOESS SOILS, HARDWOOD FORESTS, AND DEEPLY DISSECTED TERRAIN TYPIFY
SOUTHERN CROWLEY’S RIDGE, AS SHOWN IN THIS PHOTO FROM WITTSBURG NATURAL AREA IN
Cross COUNTY.
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FLORISTIC SUMMARY

Table 1. Number of genera, species, additional infraspecific taxa (subspecies and varieties), hybrids, total taxa (species,
infraspecific taxa, and hybrids), taxa of special concern, Arkansas endemic taxa, introduced taxa, and invasive taxa by family
within each major group.

Pteridophytes
Families Genera | Species I:;Ii' g;;(e):i?':c Hybrids Total g (?:;:;2:‘:1 Endemic Introduced Invasive
Aspleniaceae 1 6 0 3 9 4 0 0 0
Azollaceae 1 2 0 0 2 1 0 0 0
Blechnaceae 1 2 0 0 2 0 0 0 0
Dennstaedtiaceae 2 2 1 0 3 1 0 0 0
Dryopteridaceae 4 9 0 3 12 6 0 3 0
Equisetaceae 1 3 0 1 4 1 0 0 0
Hymenophyllaceae 1 2 0 0 2 2 0 0 0
Isoetaceae 1 3 0 0 3 1 0 0 0
Lomariopsidaceae 1 1 0 0 1 0 0 1 0
Lycopodiaceae 5 7 0 3 10 5 0 0 0
Lygodiaceae 1 1 0 0 1 0 0 1 1
Marsileaceae 2 3 0 0 3 0 0 1 1
Onocleaceae 1 1 0 0 1 0 0 0 0
Ophioglossaceae 2 9 0 0 9 0 0 1 0
Osmundaceae 2 3 0 0 3 1 0 0 0
Polypodiaceae 2 2 0 0 2 0 0 0 0
Psilotaceae 1 1 0 0 1 1 0 0 0
Pteridaceae 5 11 0 0 11 2 0 1 0
Saliviniaceae 1 1 0 0 1 0 0 1 0
Selaginellaceae 1 4 0 0 4 1 0 0 0
Thelypteridaceae 3 5 0 0 5 0 0 1 1
Woodsiaceae 5 9 1 0 10 1 0 0 0
Subtotal: 44 87 2 10 929 27 0 10 3
Gymnosperms
Families Genera | Species Addition.al Hybrids Total Special Endemic Introduced Invasive
Infraspecific Concern
Cupressaceae 2 3 0 0 3 0 0 0 0
Pinaceae 1 6 0 0 6 0 0 3 0
Subtotal: 3 9 0 0 9 0 0 3 0
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Angiosperm Dicots

Families Genera | Species Addition.al Hybrids Total Special Endemic Introduced Invasive
Infraspecific Concern
Acanthaceae 3 7 0 0 7 0 0 0 0
Adoxaceae 2 10 1 0 11 4 0 0 0
Aizoaceae 1 1 0 0 1 0 0 1 0
Altingiaceae 1 1 0 0 1 0 0 0 0
Amaranthaceae 6 18 0 0 18 1 0 9 2
Anacardiaceae 3 7 1 0 8 1 0 0 0
Annonaceae 1 0 0 2 1 0 0 0
Apiaceae 35 54 1 0 55 12 0 12 2
Apocynaceae 9 30 0 1 31 6 0 3 2
Aquifoliaceae 1 7 0 0 7 2 0 1 0
Araliaceae 4 11 0 0 11 1 0 3 1
Aristolochiaceae 2 4 0 0 4 0 0 0 0
Asteraceae 103 321 38 2 361 56 2 62 7
Balsaminaceae 1 3 0 0 3 0 0 1 0
Berberidaceae 4 5 0 0 5 1 0 3 1
Betulaceae 5 5 1 0 6 0 0 0 0
Bignoniaceae 3 0 0 4 0 0 1 0
Boraginaceae 17 40 2 0 42 7 1 14 0
Brassicaceae 35 71 1 0 72 11 1 37 2
Cabombaceae 2 2 0 0 2 0 0 0 0
Cactaceae 1 2 0 0 2 0 0 0 0
Campanulaceae 4 11 1 0 12 0 0 1 0
Cannabaceae 3 6 0 0 6 1 0 2 0
Caprifoliaceae 3 10 0 0 10 1 0 4 4
Caryophyllaceae 17 44 1 0 45 8 0 27 0
Celastraceae 2 7 0 0 7 1 0 3 3
Ceratophyllaceae 1 2 0 0 2 0 0 0 0
Chenopodiaceae 6 14 1 0 15 0 0 8 0
Cistaceae 2 6 0 0 6 2 0 0 0
Cleomaceae 2 4 1 0 5 1 0 2 0
Convolvulaceae 8 29 1 0 30 8 0 7 0
Cornaceae 1 6 0 0 6 0 0 0 0
Crassulaceae 3 6 0 0 6 1 0 2 0
Cucurbitaceae 6 8 1 0 9 0 0 3 0
Dipsacaceae 2 3 0 0 3 0 0 3 3
Droseraceae 1 2 0 0 2 1 0 0 0
Ebenaceae 1 1 0 0 1 0 0 0 0
Elaeagnaceae 1 2 0 0 2 0 0 2 2
Elatinaceae 2 2 0 0 2 1 0 0 0
Ericaceae 5 14 0 0 14 1 0 0 0
Euphorbiaceae 12 47 0 0 47 8 0 12 1
Fabaceae 53 158 5 0 163 25 0 58 9
Fagaceae 3 33 3 0 36 5 1 3 0
Gelsemiaceae 1 1 0 0 1 0 0 0 0
Gentianaceae 7 14 0 0 14 6 1 0 0
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Angiosperm Dicots

Families

Genera

Species

Additional
Infraspecific

Hybrids

Total

Special
Concern

Endemic

Introduced

Invasive

Geraniaceae
Grossulariaceae
Haloragaceae
Hamamelidaceae
Hydrangeaceae
Hydroleaceae
Hypericaceae
Iteaceae
Juglandaceae
Lamiaceae
Lauraceae
Lentibulariaceae
Linaceae
Linderniaceae
Loasaceae
Loganiaceae
Lythraceae
Magnoliaceae
Malvaceae
Martyniaceae
Melastomataceae
Meliaceae
Menispermaceae
Menyanthaceae
Molluginaceae
Moraceae
Myricaceae
Myrsinaceae
Nelumbonaceae
Nyctaginaceae
Nymphaeaceae
Nyssaceae
Oleaceae
Onagraceae
Orobanchaceae
Oxalidaceae
Papaveraceae
Parnassiaceae
Passifloraceae
Paulowniaceae
Penthoraceae
Phrymaceae
Phyllanthaceae
Phytolaccaceae
Plantaginaceae
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Angiosperm Dicots

Families Genera | Species Addition-al Hybrids Total Special Endemic Introduced Invasive
Infraspecific Concern
Platanaceae 1 1 0 0 1 0 0 0 0
Podostemaceae 1 1 0 0 1 0 0 0 0
Polemoniaceae 3 10 2 0 12 3 0 3 0
Polygalaceae 1 8 0 0 8 2 0 0 0
Polygonaceae 8 35 4 0 39 2 0 15 1
Portulacaceae 4 10 0 0 10 2 1 2 0
Primulaceae 3 4 0 0 4 2 0 0 0
Ranunculaceae 13 50 3 0 53 11 1 9 0
Rhamnaceae 5 6 0 0 6 1 0 0 0
Rosaceae 26 102 0 2 104 16 1 28 6
Rubiaceae 11 37 2 0 39 4 1 10 0
Rutaceae 3 4 0 0 4 0 0 1 1
Salicaceae 2 11 1 0 12 1 0 3 0
Santalaceae 2 2 0 0 2 0 0 0 0
Sapindaceae 5 11 6 0 17 2 0 4 0
Sapotaceae 1 2 0 0 2 0 0 0 0
Saururaceae 2 2 0 0 2 0 0 1 0
Saxifragaceae 3 7 1 0 8 3 1 0 0
Schisandraceae 1 1 0 0 1 1 0 0 0
Scrophulariaceae 2 4 0 0 4 0 0 3 0
Simaroubaceae 2 2 0 0 2 1 0 1 1
Solanaceae 6 23 1 1 25 3 0 10 0
Sphenocleaceae 1 1 0 0 1 0 0 1 1
Staphyleaceae 1 1 0 0 1 0 0 0 0
Styracaceae 2 4 0 0 4 1 0 0 0
Symplocaceae 1 1 0 0 1 0 0 0 0
Tamaricaceae 1 1 0 0 1 0 0 1 1
Tetrachondraceae 1 1 0 0 1 0 0 0 0
Theaceae 1 1 0 0 1 1 0 0 0
Theophrastaceae 1 1 0 0 1 0 0 0 0
Thymelaeaceae 1 2 0 0 2 1 0 0 0
Ulmaceae 2 8 0 0 8 1 0 1 0
Urticaceae 5 8 0 0 8 0 0 2 0
Valerianaceae 1 7 0 0 7 4 0 1 0
Verbenaceae 4 19 0 0 19 1 0 7 0
Violaceae 2 15 1 0 16 3 0 1 0
Vitaceae 4 12 0 0 12 1 0 1 1
Zygophyllaceae 1 1 0 0 1 0 0 1 0
Subotal: 674 1842 92 8 1942 310 11 496 65
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Angiosperm Monocots

Families Genera | Species Addition.al Hybrids Total Special Endemic Introduced Invasive
Infraspecific Concern
Acoraceae 1 1 0 0 1 0 0 1 0
Agavaceae 4 8 0 0 8 2 0 2 0
Alismataceae 3 11 0 0 11 2 0 0 0
Alliaceae 3 11 2 0 13 3 0 6 0
Amaryllidaceae 6 10 1 4 15 1 0 11 0
Araceae 9 16 0 0 16 0 0 3 0
Arecaceae 1 1 0 0 1 0 0 0 0
Asparagaceae 1 1 0 0 1 0 0 1 0
Bromeliaceae 1 1 0 0 1 0 0 0 0
Burmanniaceae 1 1 0 0 1 1 0 0 0
Colchicaceae 1 3 0 0 3 1 0 0 0
Commelinaceae 3 19 0 0 19 7 0 5 1
Cyperaceae 18 238 11 0 249 81 0 22 1
Dioscoreaceae 1 2 0 0 2 0 0 1 1
Eriocaulaceae 1 2 0 0 2 2 0 0 0
Hemerocallidaceae 1 1 0 0 1 0 0 1 0
Hyacinthaceae 2 5 0 0 5 0 0 5 0
Hydrocharitaceae 7 9 0 0 9 1 0 4 3
Hypoxidaceae 1 3 0 0 3 2 0 0 0
Iridaceae 5 21 0 0 21 6 0 4 1
Juncaceae 2 27 1 0 28 4 0 1 0
Liliaceae 3 8 0 0 8 3 0 2 0
Marantaceae 1 1 0 0 1 0 0 0 0
Melanthiaceae 5 7 0 0 7 3 0 0 0
Nartheciaceae 1 2 0 0 2 1 0 0 0
Orchidaceae 18 37 3 1 41 18 0 1 0
Poaceae 99 280 39 1 320 46 0 102 18
Pontederiaceae 3 7 0 0 7 0 0 1 1
Potamogetonaceae 3 10 1 0 11 1 0 1 0
Ruscaceae 4 5 0 0 5 1 0 2 0
Smilacaceae 1 12 0 0 12 2 0 0 0
Themidaceae 1 1 0 0 1 0 0 1 0
Trilliaceae 1 5 0 0 5 2 0 0 0
Typhaceae 2 5 0 0 5 1 0 1 0
Xyridaceae 1 6 1 0 7 4 0 0 0
Subtotal: 215 777 59 6 842 195 0 178 26
Totals
Genera | Species I:f(: g;ggg;;c Hybrids Total Cstl))rfccgil Endemic Introduced Invasive
Total: 936 2715 153 24 2892 532 11 687 94
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Table 2. Number of families, genera, species, additional infraspecific taxa (subspecies and varieties), hybrids, total taxa (species,
infraspecific taxa, and hybrids), taxa of special concern, Arkansas endemic taxa, introduced taxa, and invasive taxa by major

group.
Major Group Families Genera | Species Addltlon.al Hybrids  Total Special Endemic  Introduced Invasive
Infraspecific Concern
Pteridophytes 22 44 87 2 10 929 27 0 10 3
Gymnosperms 2 3 9 0 0 9 0 0 3 0
Angiosperms:
Dicots 128 674 1842 92 8 1942 310 11 496 65
Monocots 35 215 777 59 842 195 0 178 26
TOTAL: 187 936 2715 153 24 2892 532 11 687 94
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Table 3. Total taxa documented from each county, arranged in order of decreasing totals; counties with tied totals are listed

alphabetically.

Rank  County Taxa Rank County Taxa Rank County Taxa
1 Saline 1519 26 Madison 927 51 St. Francis 769
2 Washington 1444 27 Hot Spring 925 52 Prairie 754
3 Pulaski 1435 28 Searcy 920 53 Lafayette 752
4 Benton 1239 29 Izard 918 54 Lawrence 738
5 Montgomery 1211 29 Miller 918 55 Pike 736
6 Pope 1209 31 Logan 915 56 Clay 727
7 Faulkner 1177 32 Clark 905 57 Randolph 716
8 Baxter 1173 33 Conway 903 58 Greene 711
9 Union 1172 34 Carroll 896 59 Chicot 705
10 Franklin 1160 35 Howard 880 60 Nevada 692
10 Independence 1160 36 Perry 875 61 Lonoke 665
12 Stone 1154 37 Craighead 864 62 Cleveland 654
13 Yell 1132 38 Scott 857 63 Columbia 643
14 Ashley 1116 39 Sharp 833 64 Lee 637
14 Garland 1116 40 Lincoln 829 65 Grant 611
16 Drew 1106 41 Calhoun 823 66 Dallas 597
17 Cleburne 1082 42 Johnson 821 67 Jackson 595
18 Van Buren 1075 43 Arkansas 813 68 Phillips 594
19 Jefferson 1072 44 Boone 802 69 Poinsett 584

20 Polk 1042 45 Little River 798 70 Monroe 583
21 Ouachita 1025 46 Crawford 797 71 Cross 578
22 Bradley 1020 46 Sebastian 797 72 Desha 555
23 Newton 1018 48 Sevier 793 73 Mississippi 487
24 Hempstead 1006 49 White 788 74 Woodruff 467
25 Marion 999 50 Fulton 770 75 Crittenden 349

Free download edition. Not for commercial sale.




Table 4. Total taxa documented from each county, arranged alphabetically.

County Taxa  Rank County Taxa Rank County Taxa Rank
Arkansas 813 43 Garland 1116 14 Newton 1018 23
Ashley 1116 14 Grant 611 65 Ouachita 1025 21
Baxter 1173 8 Greene 711 58 Perry 875 36
Benton 1239 4 Hempstead 1006 24 Phillips 594 68
Boone 802 44 Hot Spring 925 27 Pike 736 55
Bradley 1020 22 Howard 880 35 Poinsett 584 69
Calhoun 823 41 Independence 1160 10 Polk 1042 20
Carroll 896 34 Izard 918 29 Pope 1209 6
Chicot 705 59 Jackson 595 67 Prairie 754 52
Clark 905 32 Jefterson 1072 19 Pulaski 1435 3
Clay 727 56 Johnson 821 42 Randolph 716 57
Cleburne 1082 17 Lafayette 752 53 St. Francis 769 51
Cleveland 654 62 Lawrence 738 54 Saline 1519 1
Columbia 643 63 Lee 637 64 Scott 857 38
Conway 903 33 Lincoln 829 40 Searcy 920 28
Craighead 864 37 Little River 798 45 Sebastian 797 46
Crawford 797 46 Logan 915 31 Sevier 793 48
Crittenden 349 75 Lonoke 665 61 Sharp 833 39
Cross 578 71 Madison 927 26 Stone 1154 12
Dallas 597 66 Marion 999 25 Union 1172 9
Desha 555 72 Miller 918 29 Van Buren 1075 18
Drew 1106 16 Mississippi 487 73 Washington 1444 2
Faulkner 1177 7 Monroe 583 70 White 788 49
Franklin 1160 10 Montgomery 1211 5 Woodruff 467 74
Fulton 770 50 Nevada 692 60 Yell 1132 13

Free download edition. Not for commercial sale.







Clay

Fulton
Benton Carroll Boone Randolph
\ﬁi Marion Baxter -
( Lﬁ Sharp Greene
Madison ] Lawrence
Washington
Newton Searcy
Stone Craighead
_ Mississippi
Independence
Crawford Johnson Van Buren Jackson Poinsett
. Cleburne
Franklin
A o
Cross
Conway p .
Crittend
Sebastian Logan Woodruff ) rittenden

Hot Spring Jefferson L Arkansas

Faulkner ]
St. Francis
Perry
Scott 4
| Lonoke
— '
T Saline
Garland
Polk Montgomery

Lincoln

Cleveland
Desha

Hempstead
Nevada

Little River
} Ouachita Drew
fE — Bradley
ler .5
Miller ® Chicot

,\r\ﬁafayette

Columbia Ashley




Asplenium / ASPLENIACEAE 51

4
ASPLENIACEAE ASPLENIACEAE
Asplenium bradleyi D.C.Eaton Asplenium pinnatifidum Nutt.
d lobed spleenwo

ASPLENIACEAE
Asplenium platyneuron (L.) Britton, Sterns & Poggenb.

ASPLENIACEAE ASPLENIACEAE
Asplenium rhizophyllum L. Asplenium trichomanes L.
walking fern subsp. trichomanes
maidenhair spleenwo rt
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52 ASPLENIACEAE / Asplenium

ASPLENIACEAE

Asplenium xgrav

ASPLENIACEAE

esii Maxon
nwort

Asplenium *eben
Scott’s spl

oides R.R.Scott
enwort

AZOLLACEAE
Azolla caroliniana Willd.
ina m¢

ASPLENIACEAE
Asplenium xkentuckiense T.N.McCoy

osquito fern

Kentucky spleenwort

BLECHNACEAE
Woodwardia areolata (L.) T.Moore

AZOLLACEAE

Azolla mexicana C.Presl

Mexican

T

netted chain fe:

ito fern

mosqu
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BLECHNACEAE DENNSTAEDTIACEAE
‘Woodwardia virginica (L.) Sm. Dennstaedtia punctilobula (Michx.) T.Moore
Virginia chain fern hay-scented fern

DENNSTAEDTIACEAE DENNSTAEDTIACEAE

Pteridium aquilinum (L.) Kuhn in Decken Pteridium aquilinum (L.) Kuhn in Decken
var. latiusculum (Desv.) Underw. ex A.Heller var, pseudocaudatum (Clute) A.Heller
eastern bracken fern southern bracken fern

DRYOPTERIDACEAE DRYOPTERIDACEAE
Arachniodes simplicior (Makino) Ohwi Cyrtomium falcatum (L.f.) C.Presl
simpler holly fern net-vein holly fern
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DRYOPTERIDACEAE DRYOPTERIDACEAE
Dryopteris carthusiana (Vill.) H.P.Fuchs Dryopteris celsa (W.Palmer) Knowlt., T.S.Palmer & Pollard
spinulose wood fern log fern

DRYOPTERIDACEAE DRYOPTERIDACEAE
Dryopteris erythrosora (D.C.Eaton) Kuntze Dryopteris goldiana (Hook. ex Goldie) A.Gray
autumn fern, Japanese shield fern Goldie’s wood fern, giant wood fern

DRYOPTERIDACEAE DRYOPTERIDACEAE
Dryopteris ludoviciana (Kunze) Small Dryopteris marginalis (L.) A.Gray
southern wood fern, Louisiana wood fern marginal wood fern
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DRYOPTERIDACEAE DRYOPTERIDACEAE
Dryopteris xaustralis (Wherry) Small Dryopteris xleedsii Wherry
Dixie wood fern Leed’s wood fern

DRYOPTERIDACEAE DRYOPTERIDACEAE
Dryopteris celsa (W.Palmer) Knowlt., T.S.Palmer & Pollard Polystichum acrostichoides (Michx.) Schott
x D. goldiana (Hook. ex Goldie) A.Gray Christmas fern
hybrid wood fern

EQUISETACEAE EQUISETACEAE
Equisetum arvense L. Equisetum hyemale L.
field horsetail subsp. affine (Engelm.) Calder & Roy L.Taylor

common scouring-rush
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EQUISETACEAE
Equisetum xferrissii Clute

EQUISETACEAE

Equisetum laevigatum A.Braun

smooth sco

Ferriss’ scouring-rush

uring-rush

sii A.Gray

HYMENOPHYLLACEAE
dwarf bristle fe

Trichomanes peter:

Trichomanes boschianum Sturm

HYMENOPHYLLACEAE
Appalachi

T

ian filmy fern

ISOETACEAE

Isoetes engelmannii A.Braun

ISOETACEAE

Isoetes butleri Engelm.
Butler’s quillwort

Engelmann’s quillwort
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ISOETACEAE
Isoetes melanopoda Gay & Durieu ex Durieu

black-foot quillwort

LYCOPODIACEAE
Diphasiastrum digitatum (Dill. ex A.Braun) Holub

southern running-pine, fan ground-pine

LYCOPODIACEAE
Lycopodiella alopecuroides (L.) Cranfill

fox-tail bog club-moss

LOMARIOPSIDACEAE
Nephrolepis exaltata (L.) Schott

Boston sword fern

LYCOPODIACEAE
Huperzia lucidula (Michx.) Trevis.

shining fir-moss

LYCOPODIACEAE

Lycopodiella appressa (Chapm.) Cranfill

southern bog club-moss
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LYCOPODIACEAE LYCOPODIACEAE
Lycopodiella prostrata (R.M.Harper) Cranfill Lycopodiella xbrucei Cranfill
prostrate bog club-moss, feather-stem bog club-moss Bruce’s bog club-moss

LYCOPODIACEAE LYCOPODIACEAE
Lycopodiella xcopelandii (Eiger) Cranfill Lycopodiella alopecuroides (L.) Cranfill
Copeland’s bog club-moss x L. prostrata (R.M.Harper) Cranfill

hybrid bog club-moss

LYCOPODIACEAE LYCOPODIACEAE
Palhinhaea cernua (L.) Vasc. & Franco Pseudolycopodiella caroliniana (L.) Holub
nodding club-moss slender bog club-moss
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Lygodium / LYGODIACEAE
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MARSILEACEAE
ilularia americana A.Braun

stita Hook. & Greyv.

MARSILEACEAE

Marsilea ve!

American

hairy water-clover

pillwort

OPHIOGLOSSACEAE
Botrychium biternatum (Savigny) Underw.

ONOCLEACEAE

Onoclea sen:

sibilis L.

sensitive fern

e-lobe grape fern

TN, Spars

southern grape fe:
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60 OPHIOGLOSSACEAE / Botrychium

OPHIOGLOSSACEAE OPHIOGLOSSACEAE
Botrychium dissectum Spreng. Botrychium lunarioides (Michx.) Sw.

leaf grape fern, dissected grape fern winter grape fern

OPHIOGLOSSACEAE OPHIOGLOSSACEAE
Botrychium virginianum (L.) Sw. Ophioglossum crotalophoroides Walter
™ ? m

OPHIOGLOSSACEAE OPHIOGLOSSACEAE
Ophioglossum engelmannii Prantl Ophioglossum nudicaule L.f.
limestone adder’s-tongue fern least adder’s-tongue fern
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OPHIOGLOSSACEAE OPHIOGLOSSACEAE

Ophioglossum petiolatum Hook.

stalked adder’s-tongue fern

OSMUNDACEAE OSMUNDACEAE
Osmunda claytoniana L. Osmunda regalis L.
interrupted fern var. spectabilis (Willd.) A.Gray

OSMUNDACEAE POLYPODIACEAE
Osmundastrum cinnamomeum (L.) C.Presl Pleopeltis polypodioides (L.) E.G.Andrews & Windham in Windham
cinnamon fern var. michauxiana (Weath.) E.G.Andrews & Windham in Windham

urrection fern
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POLYPODIACEAE PSILOTACEAE
ypodium virginianum Psilotum nudum (L.) P.Beauv
d whisk fern

Adiantum capillus-veneris L. Adiantum pedatum L.

PTERIDACEAE PTERIDACEAE
Argyrochosma dealbata (Pursh) Windham Cheilanthes alabamensis (Buckley) Kunze
powdery cloak fe m Alabama lip fern
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PTERIDACEAE PTERIDACEAE
Cheilanthes eatonii Baker in Hook. & Baker Cheilanthes feei T.Moore
m der lip fern, mn

PTERIDACEAE
Cheilanthes lanosa (Michx.) D.C.Eaton in Emory Cheilanthes tomentosa Link
hairy lip fern woolly lip fern

PTERIDACEAE PTERIDACEAE
Pellaea atropurpurea (L.) Link Pellaea glabella Mett. ex Kuhn

purple-stem cliff-brake subsp. glabella

smooth cliff-brake

Free download edition. Not for commercial sale.



64 PTERIDACEAE / Pteris

PTERIDACEAE SALVINIACEAE

Pteris multifida Poir. in Lam. et al. Salvinia minima Baker
spider brake

SELAGINELLACEAE SELAGINELLACEAE
Selaginella apoda (L.) Spring in Mart. et al. Selaginella arenicola Underw.
meadow spike-moss subsp. riddellii (Van Eselt.) R.M.Tryon

Riddell’s spike-moss

SELAGINELLACEAE SELAGINELLACEAE
Selaginella eclipes W.R.Buck Selaginella rupestris (L.) Spring
hidden spike-moss rock spike-moss

Free download edition. Not for commercial sale.
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THELYPTERIDACEAE THELYPTERIDACEAE
Macrothelypteris torresiana (Gaudich.) Ching Phegopteris hexagonoptera (Michx.) Fée
Mariana maiden fern broad beech fern, southern beech fern

THELYPTERIDACEAE THELYPTERIDACEAE
Thelypteris kunthii (Desv.) C.V.Morton Thelypteris noveboracensis (L.) Nieuwl.
southern shield fern New York fern

THELYPTERIDACEAE WOODSIACEAE

Thelypteris palustris Schott Athyrium filix-femina (L.) Roth ex Mertens
var. pubescens (Lawson) Fernald subsp. asplenioides (Michx.) Hultén
marsh fern southern lady fern
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WOODSIACEAE WOODSIACEAE
Cystopteris protrusa (Weath.) Blasdell
southern bladder fern, southern fragile fern

Cystopteris bulbifera (L.) Bernh.
bulblet bladder fern

WOODSIACEAE WOODSIACEAE
Cystopteris tennesseensis Shaver Cystopteris tenuis (Michx.) Desv.
Mackay’s bladder fern, Mackay’s fragile fern

Tennessee bladder fern

WOODSIACEAE
Diplazium pycnocarpon (Spreng.) M.Broun
glade fern

WOODSIACEAE
Deparia acrostichoides (Sw.) M.Kato

silvery glade fern
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WOODSIACEAE
‘Woodsia appalachiana T.M.C.Taylor
Appalachian cliff fern

Woodsia / WOODSIACEAE
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WOODSIACEAE

‘Woodsia obtusa (Spreng.) Torr.
blunt-lobe cliff fern

See Appendix /for infraspecific taxa and species status.
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CUPRESSACEAE
Juniperus ashei J.Buchholz

Ashe’s juniper, rock-cedar, Ozark white-cedar

CUPRESSACEAE
Taxodium distichum (L.) Rich.
var. distichum
bald-cypress, cypress

PINACEAE
Pinus glabra Walter

spruce pine
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CUPRESSACEAE

Juniperus virginiana L.

var. virginiana

eastern red-cedar, cedar

PINACEAE
Pinus echinata Mill.

short-leaf pine, yellow pine

PINACEAE
Pinus palustris Mill.

long-leaf pine

Free download edition. Not for commercial sale.
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PINACEAE
Pinus strobus L.

eastern white pine

PINACEAE
Pinus virginiana Mill.
Virginia pine
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PINACEAE
Pinus taeda L.
loblolly pine

Free download edition. Not for commercial sale.
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ACANTHACEAE

Dicliptera brachiata (Pursh) Spreng.
dicliptera, branched foldwing
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ACANTHACEAE

Justicia americana (L.) Vahl

water-willow

ACANTHACEAE
Justicia ovata (Walter) Lindau
var. lanceolata (Chapm.) R.W.Long

lance-leaf water-willow
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ACANTHACEAE
Ruellia humilis Nutt.

hairy wild petunia

ACANTHACEAE
Ruellia caroliniensis (J.F.Gmel.) Steud.

Carolina wild petunia

ACANTHACEAE

Ruellia pedunculata Torr. ex A.Gray
subsp. pedunculata
stalked wild petunia

Free download edition. Not for commercial sale.
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ADOXACEAE
Viburnum bracteatum Rehder

ADOXACEAE

Viburnum acerifolium L.

viburnum, maple-leaf arro

maple-leaf

ADOXACEAE

ADOXACEAE

Viburnum dentatum L.

Viburnum dentatum L.

var. scabrellum Torr. & A.Gray

var. dentatum

southern arrow-wood

arrow-wood

Free download edition. Not for commercial sale.



Viburnum / ADOXACEAE 77

ADOXACEAE

Vibur

ADOXACEAE

Vibui

num nudum L.

rnum molle Michx.
t-lea

leaf arrow-wood

possumhaw

ADOXACEAE

Viburnum rafinesquianum Schult,
dow

ADOXACEAE

Viburnum prunifolium L.

blackhaw

ny arrow-wood

ADOXACEAE

Viburnum rufidulum Raf,

ADOXACEAE

Viburnum recognitum Fernald

ern blackhaw

w-wood

northern arro

rusty blackhaw, south

Free download edition. Not for commercial sale.



78 AIZOACEAE / Trianthema

ALTINGIACEAE
Liquidambar styraciflua L.

AIZOACEAE
anthema portu trum

sweet-gum

AMARANTHACEAE

AMARANTHACEAE
Alternanthera philoxeroides (Mart.) Griseb.
alligator-weed

Alternanthera paronychioides A.St.-Hil.
thi

AMARANTHACEAE

Amaranthus albus L.

. r. ex DC.

sessile joyweed

AMARANTHACEAE
Alternanther ilis (L.) R.B

umble pigwe

tumbleweed, t

Free download edition. Not for commercial sale.
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AMARANTHACEAE AMARANTHACEAE
Amaranthus blitoides S.Watson Amaranthus blitum L.
tumbleweed, prostrate amaranth, prostrate pigweed purple amaranth

AMARANTHACEAE AMARANTHACEAE
Amaranthus hybridus L. Amaranthus palmeri S.Watson
green amaranth, smooth pigweed Palmer’s amaranth, careless-weed

AMARANTHACEAE AMARANTHACEAE
Amaranthus powellii S.Watson Amaranthus retroflexus L.
Powell’s amaranth red-root pigweed, rough green amaranth

Free download edition. Not for commercial sale.



80 AMARANTHACEAE / Amaranthus

AMARANTHACEAE AMARANTHACEAE
Amaranthus spinosus L. Amaranthus tuberculatus (Moq.) J.D.Sauer

Amaranthus viridis L.

AMARANTHACEAE AMARANTHACEAE
Froelichia floridana (Nutt.) Mogq. in DC. & A.DC. Froelichia gracilis (Hook.) Mogq. in DC. & A.DC.

cotton-weed, plains snake-cotton slender cotton-weed, slender snake-cotton

Free download edition. Not for commercial sale.



/ AMARANTHACEAE 81

Gossypianthus

Standl.

uda’s-bush

AMARANTHACEAE

Iresine rhizomatosa

nuginosus (Poir.) Moq. in DC. & A.DC.

AMARANTHACEAE
var. tenuiflorus (Hook.) Henr.

Gossypianthus la;

blood-leaf, J

n-flower

oolly cotto:

Rhus aromatica Aiton
var. aromatica

ANACARDIACEAE

smoke-tree

Cotinus obovatus Raf.

ANACARDIACEAE

American

fragrant sumac

Rhus copallinum L.

winged sumac, dwarf su

ANACARDIACEAE

ANACARDIACEAE

Rhus aromatica Aiton

mac, shining su;

var, serotina (Greene) Rehder
fra;

grant sumac

Free download edition. Not for commercial sale.
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ANACARDIACEAE ANACARDIACEAE
Rhus glabra L. Rhus trilobata Nutt. ex Torr. & A.Gray
m m; r. trilobata

ANACARDIACEAE
Toxicodendron radicans (L.) Kuntze

poison-ivy

4

ANNONACEAE ANNONACEAE
Asimina parviflora (Michx.) Dunal Asimina triloba (L.) Dunal
dwarf pawpaw

Free download edition. Not for commercial sale.



Ammoselinum / APIACEAE 83

APIACEAE

Anethum graveolens L

APIACEAE

S.Watson) J.M.Coult. & Rose

Ammoselinum butle:

ri (Engelm. ex
ut

dill

APIACEAE

Anthriscus cau

APIACEAE

calis M.Bieb.

enosa (Greenway) Fernald

hairy angelica

Angelica ven

bur chervil

APIACEAE
Bowlesia incana Ruiz & Pav.

APIACEAE
Bifora americana Benth., & Hook.f. ex S.Watson

hoary bowlesia

prairie bishop

Free download edition. Not for commercial sale.



84 APIACEAE / Bupleurum

1 1
APIACEAE APIACEAE
Bupleurum rotundifolium L. Centella erecta (L.f.) Fernald
hwa: stiff spa deleaf

APIACEAE APIACEAE
Cicuta maculata L. Conium maculatum L.

water-hemlock, spotted cowbane ~ poison-hemlock

Free download edition. Not for commercial sale.



Coriandrum / APIACEAE 85

APIACEAE
ia can:

Cryptotaenia canade

APIACEAE
Coriandrum sativam L.

APIACEAE

Cynosciadium digitatum DC.
dogshade

APIACEAE

Cyclospermum leptophyllum (Pers.) Sprague ex
arsh-parsley, wild cele

Britton & P.Wilson

APIACEAE

Daucus pusillus Michx.

APIACEAE

lesnake-weed, wild carrot

Free download edition. Not for commercial sale.



86 APIACEAE /Erigenia

APIACEAE

APIACEAE

nia bulbosa (Michx.) Nutt.
er-of-spring,

ri Walp.
Hooker’s eryngo

Eryngium hooke
0

ring, pepper-and-salt

Erige
bi

APIACEAE
Eryngium leavenworthii Torr. & A.Gray

APIACEAE

Eryngium integrifolium Walter
blue-

Leavenworth’s

flower eryngo, eryngo

eryngo

APIACEAE

Eryngium yuccifolium Michx.
ratt]

APIACEAE
Eryngium prostratum Nutt. ex DC.

lesnake-master, button snakeroot

creeping eryngo

Free download edition. Not for commercial sale.



Ligusticum / APIACEAE 87

APIACEAE

APIACEAE

sticum can:

sis J.M.Coult. & Rose

adense (L.) Britton
elico

Ligu

APIACEAE

Limnosciadium pumilum (Engelm. & A.Gray) Mathias & Constance
ricefield dogshade, prairie dogshade

APIACEAE

Limnosciadium pinnatum (DC.) Mathias & Constance
Arkansas dogshade

APIACEAE
Osmorhiza longistylis (Torr.) DC.
aniseroot, sweet ani

APIACEAE
Osmorhiza claytonii (Michx.) C.B.Clarke
hairy sweet-cicel

Free download edition. Not for commercial sale.



88 APIACEAE / Oxypolis

APIACEAE APIACEAE
Oxypolis rigidior (L.) Raf. Pastinaca sativa
wbane ~ parsnip

APIACEAE
Perideridia americana (Nutt. ex DC.) Rchb. Polytaenia nuttallii DC.

APIACEAE APIACEAE
Ptilimnium capillaceum (Michx.) Raf. Ptilimnium costatum (Elliott) Raf.
Atlantic mock bishop’s-weed big mock bishop’s-weed

Free download edition. Not for commercial sale.



Ptilimnium / APIACEAE 89

APIACEAE
Ptilimnium nuttallii (DC.) Britton

Nuttall

APIACEAE

sum (Rose) Mathias

harperella

ed

’s-we

’s mock bishop

APIACEAE

Sanicula canadensis L.
Canadian black-snakeroot

APIACEAE

Ptilimnium texense J.M.Coult. & Rose
Texas mock bishop’s-weed

APIACEAE

Sanicula smallii E.P.Bicknell

APIACEAE

Sanicula odorata (Raf.) Pryer & Phillippe

’s black-snakeroot

Small

lustered black-snakeroot

Free download edition. Not for commercial sale.



90 APIACEAE / Sium

APIACEAE
Spermolepis divaricata (Walter) Raf. ex Ser.
rough-fruit s

APIACEAE

Sium

suave Walter
er-parsni

APIACEAE
Spermolepis inermis (Nutt. ex DC.) Mathias & Constance
western scaleseed

APIACEAE

echinata (Nutt. ex D!
bristle-fruit scaleseed

C.) A.Heller

Spermolepis

APIACEAE

Thaspium barbinode (Michx.) Nutt.

APIACEAE

Taenidia integerrima (L.) Drude

meadow-parsnip

yellow pimpernel

Free download edition. Not for commercial sale.



Thaspium / APIACEAE 91

APIACEAE
Thaspium trifoliatum (L.) A.Gray

APIACEAE

Thaspium trifoliatum (L.) A.Gray

var. trifoliatum

purple meadow-parsnip

var. aureum (L.) Britton

meadow-parsnip

APIACEAE

Torilis arvensis (Huds.) Link
field hedge-parsley
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APIACEAE

APIACEAE
Trepocarpus aecthusae Nutt. ex DC.

(A.Gray) Fernald

leaf golden Alexanders

Zizia aptera
heart-

whitenymph

Free download edition. Not for commercial sale.
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APOCYNACEAE

APIACEAE

Zizia aurea

Amsonia ciliata Walter
var. tenuifolia (Raf.) Woodson

(L.) W.D.J.Koch

Alexanders

golden

bluestar

APOCYNACEAE
Amsonia illustris Woods

APOCYNACEAE
Amsonia hubrichtii Wood

uestar, Arkansas bluestar

APOCYNACEAE

Apocynum androsaemifolium L.

APOCYNACEAE
Amsonia tabernaemontana Walter

spreading dogbane

eastern bluestar

Free download edition. Not for commercial sale.



Apocynum / APOCYNACEAE 93

APOCYNACEAE

APOCYNACEAE

ndum Greene
hybrid dogbane

Apocynum xfleribu

abinum L.

dogbane, Indian-hemp

Apocynum cann;

APOCYNACEAE
Asclepias hirtella (Pennell) Woodson

APOCYNACEAE
Asclepias amplexicaulis Sm.

t-leaf milkweed

1 green milkweed

curly milkweed, bluni

APOCYNACEAE
Asclepias obovata Elliott

annah milkweed, pinela

APOCYNACEAE

Asclepias incarnata L.

nd milkweed

subsp. incarnata

swamp milkweed

Free download edition. Not for commercial sale.



94 APOCYNACEAE / Asclepias

APOCYNACEAE
Asclepias purpurascens L.

Q

APOCYNA
Asclepias perennis Walter

purple milkweed

swamp milkweed

APOCYNACEAE

Asclepias stenophylla A.Gray

APOCYNACEAE
Asclepias quadrifolia Jacq.

narrow-leaf milkweed

four-leaf milkweed

APOCYNACEAE

APOCYNACEAE

Asclepias tuberosa L.
subsp. interior Woodson

Asclepias syriaca L.

common milkweed

milkweed

butterfly

Free download edition. Not for commercial sale.
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APOCYNACEAE

Asclepias variegata L.
white milkweed

Asclepias / APOCYNACEAE 95

o |9 ° [ ] L4 [ ]
o |0 o
[ ]
e | O PY °
[ ]
[ ] o o
[
[ ] L] ° [ ]
® o
PY [}
o |0 n®
) [}
[ ]
[
[
o[ o | o o |®
APOCYNACEAE
Asclepias verticillata L.

whorled milkweed

APOCYNACEAE
Asclepias viridiflora Raf.
green-flower milkweed

APOCYNACEAE
Asclepias viridis Walter

green milkweed, spider milkweed
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APOCYNACEAE
Cynanchum laeve (Michx.) Pers.

sandvine, honeyvine

APOCYNACEAE
Funastrum cynanchoides (Decne.) Schitr.
subsp. cynanchoides
climbing-milkweed, twinevine

Free download edition. Not for commercial sale.



96 APOCYNACEAE / Gonolobus

APOCYNACEAE APOCYNACEAE
Gonolobus suberosus (L.) R.Br. ex Schult. Matelea baldwyniana (Sweet) Woodson

aaaaaaa d climbing-milkweed

APOCYNACEAE
Matelea cynanchoides (Engelm.) Woodson

APOCYNACEAE APOCYNACEAE
Trachelospermum difforme (Walter) A.Gray Trachelospermum jasminoides (Lindl.) Lem.

climbing-dogbane Confederate-jasmine, star-jasmine

Free download edition. Not for commercial sale.



Vinca / APOCYNACEAE 97

1,3

1,3

APOCYNACEAE

APOCYNACEAE

Vinca minor L.

common periwinkle

AQUIFOLIACEAE
Tlex cornuta Lindl. & Paxton
Chinese holl

AQUIFOLIACEAE

Ilex ambigua (Michx.) Torr.
Carolina holly

AQUIFOLIACEAE

Tlex longipes Chapm. ex Tr

AQUIFOLIACEAE

Tlex decidua Walter

deciduous holly, possumhaw

Georgia holly

ml

Free download edition. Not for commercial sale.



AQUIFOLIACEAE
ARALIACEAE

Aralia racemosa L.
American spikenard

Ilex verticillata (L.) A.Gray
berry

98 AQUIFOLIACEAE /Ilex
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English ivy

ARALIACEAE
Hedera helix L.

Free download edition. Not for commercial sale.

ARALIACEAE

Aralia spinosa L.

devil’s-walkingstick, Hercules'-clul
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ARALIACEAE

ARALIACEAE
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ARALIACEAE
Hydrocotyle ranunculoid

ARALIACEAE
Hydrocotyle prolifera Kellogg
ywort

ARALIACEAE
Hydrocotyle umbellata L.
ater pennywort

ARALIACEAE

Hydrocotyle sibthorpioides Lam.
lawn pennywort

Free download edition. Not for commercial sale.



100 ARALIACEAE / Hydrocotyle

ARALIACEAE
Panax quinquefolius L.
inseng, san

ARALIACEAE
Hy ty] rticillata Th

ARISTOLOCHIACEAE

Aristolochia serpentaria L.
Virginia snakeroot

ARISTOLOCHIACEAE

Aristolochia reticulata Nutt.
Texa:

s Dutchman’s-pipe

ARISTOLOCHIACEAE

ARISTOLOCHIACEAE

Asarum canadense L.

Sims

wild ginger

Aristolochia tomentosa
pipe-vine

, Dutchman’s-pipe

Free download edition. Not for commercial sale.



ASTERACEAE

Acanthospermum australe (Loefl.) Kuntze

Paraguay starbur

Acanthospermum / ASTERACEAE 101
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ASTERACEAE

Achillea millefolium L.

yarrow, common milfoil

ASTERACEAE
Acmella repens (Walter) Rich. in Pers.

creeping spotflower
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ASTERACEAE
Ambrosia artemisiifolia L.

common ragweed

ASTERACEAE
Ageratina altissima (L.) R.M.King & H.Rob.
var. altissima

white snakeroot

ASTERACEAE
Ambrosia bidentata Michx.

lance-leaf ragweed

Free download edition. Not for commercial sale.



102 ASTERACEAE / Ambrosia

ASTERACEAE

Ambro

ASTERACEAE
Ambrosia psilostachya DC. in DC. & A.DC.

sia trifida L.

giant ragweed

ed

western ragwe

ASTERACEAE

Antennaria neglecta Greene

ASTERACEAE

Amphiachyris dracunculoides (DC.) Nutt.
broomweed

ASTERACEAE

Antennaria parlinii Fernald
subsp. parlinii
pussy

ASTERACEAE

Antennaria parlinii Fernald

subsp. fallax (Greene) R.J.Bayer & Stebbins

toes, ladies’-tobacco

toes, ladies’-tobacco

Free download edition. Not for commercial sale.



Antennaria / ASTERACEAE 103

ASTERACEAE

Anthemis cotula L.

ASTERACEAE
Antennaria plantaginifolia (L.) Hook.

Mayweed, dog-fennel

toes, ladies’-tobacco

ASTERACEAE

Arctium minus (Hill) Bernh.

ASTERACEAE
Aphanostephus skirrhobasis (DC.) Trel.

common burdock, lesser burdock

var. skirrhobasis
rka

sas lazy daisy

ASTERACEAE
Arnoglossum plantagineum Raf.

ASTERACEAE
Arnoglossum atriplicifolium (L.) H.Rob.

Indian-plantain

Free download edition. Not for commercial sale.
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ASTERACEAE ASTERACEAE
Arnoglossum reniforme (Hook.) H.Rob. Artemisia annua L.
great Indian-plantain sweet wormwood

ASTERACEAE ASTERACEAE
Artemisia campestris L. Artemisia ludoviciana Nutt.
subsp. caudata (Michx.) HM.Hall & Clem. subsp. ludoviciana
wild wormwood white sagebrush, silver wormwood

ASTERACEAE ASTERACEAE
Artemisia ludoviciana Nutt. Artemisia vulgaris L.
subsp. mexicana (Willd. ex Spreng.) D.D.Keck mugwort, wormwood

white sagebrush, silver wormwood

Free download edition. Not for commercial sale.
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ASTERACEAE
Berlandiera pumila (Michx.) Nutt,

ASTERACEAE

Berlandiera betonicifolia (Hook.) Small
green-eyes, berlandiera

var. pumila

sandhill gree

n-eyes, berlandiera

ASTERACEAE
Bidens alba (L.) DC.

ASTERACEAE

Berlandiera subacaulis (Nutt.

.) Nutt.

beggar-ticks

Florida green-eyes

Free download edition. Not for commercial sale.



106 ASTERACEAE /Bidens

ASTERACEAE
. ipi

ASTERACEAE

Bidens aristosa (Michx.) Britton
tickseed-sunflower

ASTERACEAE
Bidens discoidea (Torr. & A.Gray) Britton
beggar-ticks, stick-tight

ASTERACEAE
Bidens cernua L.

ing bur-marigold

ASTERACEAE
Bidens laevis (L.) Britton, Sterns & Poggenb.

smooth bur-marigold, showy

ASTERACEAE
Bidens frondosa L.

beggar-ticks, stick-tight

bur-marigold

Free download edition. Not for commercial sale.



ASTERACEAE
Bidens vulgata Greene

beggar-ticks, stick-tight

ASTERACEAE
Boltonia diffusa Elliott

small-head doll's daisy

See Appendiy /for infraspecific taxa and species status.

ASTERACEAE
Brickellia eupatorioides (L.) Shinners

false boneset

See Appendix / for infraspecific taxa and species status.

Free download edition.
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ASTERACEAE

Boltonia asteroides (L.) L’Hér.
white doll's daisy

See Appendix /for infraspecific taxa and species status.

ASTERACEAE
Bradburia pilosa (Nutt.) Semple

golden-aster

ASTERACEAE
Brickellia grandiflora (Hook.) Nutt.

tassel-flower

Not for commercial sale.
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108 ASTERACEAE / Calyptoc

ASTERACEAE

Carduus

ASTERACEAE
Calyptocarpus vialis Less.

crispus L.

raggler daisy

histle, welted thistle

ASTERACEAE

ASTERACEAE
Carduus nut:

musk thistle, nodding thistle

ephalus L.
subsp. pycnocephalus
Italian thistle

Carduus pycnoc

ans L.

ASTERACEAE

ASTERACEAE
Centaurea benedicta (L.) L.

Centaurea cyanus L.

’s-button, cornflower

bachelor

blessed thistle

Free download edition. Not for commercial sale.
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ASTERACEAE ASTERACEAE
Centaurea stoebe L. Chaetopappa asteroides (Nutt.) DC. in DC. & A.DC.
subsp. micranthos (S.G.Gmel. ex Gugler) Hayek var. asteriodes
Arkansas least-daisy

spotted knapweed

ASTERACEAE ASTERACEAE
Cichorium intybus L. Cirsium altissimum (L.) Spreng.
tall thistle

chicory, blue sailors

ASTERACEAE

ASTERACEAE
Cirsium carolinianum (Walter) Fernald & B.G.Schub.
Carolina thistle, soft thistle

Cirsium arvense (L.) Scop.
Canadian thistle

Free download edition. Not for commercial sale.



110 ASTERACEAE / Cirsium

ASTERACEAE
Cirsium engelmannii Rydb.

ASTERACEAE

Willd.) Spreng.

Cir:

lor (Mubhl. ex
field thistle

sium disco)

ASTERACEAE

Cirsium horridulum Michx.
var. vittatum (Small) R.W.Long
ellow thistle, Florida thistle

ASTERACEAE

Cirsium horridulum Michx.
ar. meg; thum (Nutt.) D.J.Keil

ASTERACEAE

Cirsium vulgare (Savi) Ten.

ASTERACEAE

Cirsium muticum Michx.

bull thistle

swamp thistle

Free download edition. Not for commercial sale.
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ASTERACEAE
Conoclinium coelestinum (L.) DC. in DC. & A.DC.

asthma-weed

ramosissima Cronquist

ASTERACEAE

Conyza

ASTERACEAE

Conyza can:

adensis (L.) Cronquist
horseweed

weed

dwarf fleabane, dwarf horse

ASTERACEAE

opsis grandiflora Hogg ex

ASTERACEAE

Coreopsis basalis (A.Dietr.) Blake

Sweet

Core

var. grandiflora

ed

golden-mane tickse:

ed

large-flower tickse

Free download edition. Not for commercial sale.
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ASTERACEAE

Coreopsis grandiflora Hogg ex

AE

Coreopsis grandiflora Hogg ex

S8

ASTERAC

Sweet

Sweet

y) She

var. harveyana (A.Gra;

.B.Sm.

var. saxicola (Alexander) E

rff

o

tickseed

-~

tickseed

large-flower

large-flower

ASTERACEAE

ASTERACEAE
Coreopsis intermedia Sher:
olden-wave ticksee

ff

Coreopsis lanceolata L.

ASTERACEAE

ASTERACEAE

Coreopsis palmata Nutt.

Elliott

Coreopsis pubescens

star tickseed

tickseed

Free download edition. Not for commercial sale.
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ASTERACEAE

Coreopsis tripteris L.

ASTERACEAE
C psis tin Nutt.

tall tickseed

ns coreopsis, tickseed, calliopsis

ASTERACEAE

ASTERACEAE

Cosmos bipinnatus Cav.

Cosmos sulphureus Cav.

€COosSmos

COSmos

ASTERACEAE

Cr
small-flower haw!

ASTERACEAE
Cota tinctoria (L.) J.Gay ex Guss.
11

epis pulchra L.

k’s-beard

ow chamomile

Free download edition. Not for commercial sale.
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ASTERACEAE ASTERACEAE
Crepis setosa Haller f. Croptilon divaricatum (Nutt.) Raf.
bristly hawk’s-beard scratch-daisy

ASTERACEAE ASTERACEAE
Croptilon hookerianum (Torr. & A.Gray) House Diaperia candida (Torr. & A.Gray) Bentham & Hook.f.
var. validum (Rydb.) E.B.Sm. silver rabbit-tobacco

Hooker’s scratch-daisy

ASTERACEAE ASTERACEAE
Diaperia prolifera (Nutt. ex DC.) Nutt. Diaperia verna (Raf.) Morefield
var. prolifera var. verna
big-head rabbit-tobacco many-stem rabbit-tobacco, cotton-rose

Free download edition. Not for commercial sale.
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ASTERACEAE
Dyssodia papposa (Vent.) Hitche.

AE
Doellingeria sericocarpoides Small

S8

ASTERAC

Id

fetid-marigo

ASTERACEAE

Echinacea paradoxa (Norton) Britton in Britton & Brown

ASTERACEAE
chinacea pallida (Nutt.) N

coneflower

var. paradoxa

ASTERACEAE
hina anguinea Nutt.

ASTERACEAE
Echinacea purpurea (L.) Moench

rple coneflower

sanguine pus

Free download edition. Not for commercial sale.
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AE
Eclipta prostrata (L.) L.

58]

ASTERAC

ASTERACEAE
in mulata McGreg

glade coneflower

ASTERACEAE

Elephantopus nudatus A.Gray

ASTERACEAE

smooth elephant’s-foot

olinianus Raeusch.
phant’s-foot

Elephantopus car
Carolina ele

ASTERACEAE

Engelmannia peristenia (Raf.) Goodman & C.A.Lawson

ASTERACEAE

Elephantopus t

omentosus L.

Engelmann’s daisy

hairy elephant’s-foot

Free download edition. Not for commercial sale.
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ASTERACEAE

Erechtites hieraciifolius (L.) Raf. ex DC. in DC. & A.DC.
var. hieraciifolius

fireweed, burnweed

ASTERACEAE
Erigeron philadelphicus L.
var. philadelphicus
Philadelphia fleabane

ASTERACEAE
Erigeron strigosus Muhl. ex Willd.
daisy fleabane

See Appendix / for infraspecific taxa and species status.
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ASTERACEAE

Erigeron annuus (L.) Pers.
daisy fleabane

ASTERACEAE
Erigeron pulchellus Michx.
var. pulchellus

Robin’s-plantain

ASTERACEAE
Erigeron tenuis Torr. & A.Gray

fleabane

Free download edition. Not for commercial sale.
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ASTERACEAE
Eupatorium altissimum L.

ASTERACEAE
Eupatorium compositifolium Walter

ASTERACEAE

Eupatorium capillifolium (Lam.) Small
dog-fennel

yankee-weed

ASTERACEAE

Eupatorium perfoliatum L.

ASTERACEAE

Eupatorium hyssopifolium L.

hyssop-leaf boneset

Free download edition. Not for commercial sale.
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AE
Eupatorium semiserratum DC. in DC. & A.DC.

58]

ASTERAC

ERACEAE

=

AS

=

boneset

small-flower

=]

=

ASTERACEAE

Eupatorium sessilifolinm L.
upland boneset

ASTERACEAE

Eupatorium serotinum Michx.
late boneset

ASTERACEAE

Eupatorium xpinnatifidlum Elliott

ASTERACEAE

Eupatorium *cordigerum (Fernald) Fernald

hybrid boneset

hybrid boneset

Free download edition. Not for commercial sale.
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ASTERACEAE ASTERACEAE
Eurybia hemispherica (Alexander) G.L.Nesom Eurybia macrophylla (L.) Cass in F.Cuvier
southern prairie aster big-leaf aster

ASTERACEAE ASTERACEAE
Euthamia gymnospermoides Greene Euthamia leptocephala (Torr. & A.Gray) Greene ex Porter & Britton
flat-top goldenrod flat-top goldenrod

ASTERACEAE ASTERACEAE
Eutrochium fistulosum (Barratt) E.E.Lamont Eutrochium purpureum (L.) E.E.Lamont

Joe-pye-weed Joe-pye-weed

See Appendix /for infraspecific taxa and species status.
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ASTERACEAE

AE
Facelis retusa (Lam.) Sch.Bip.

S8

ASTERAC

rnata (Walter) R.M.King & H.Rob.
ink thoroughwort

nnual trampweed

ASTERACEAE

Gaillardia aestivalis (Walter) H.Rock

ASTERACEAE
Gaillardia pulchella Foug.

blanket-flower

ASTERACEAE
Gamochaeta antillana (Urban) Anderb.
delicate everlasting

ASTERACEAE
Galinsoga quadriradiata Ruiz & Pav.

Free download edition. Not for commercial sale.
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ASTERACEAE
Gamochaeta calviceps (Fernald) Cabrera

ASTERACEAE
Gamochaeta argyrinea G.L.Nesom

cudweed

cudweed

ASTERACEAE

chaeta coarctat:
cudwee

ASTERACEAE

Gamochaeta

a (Willd.) Kerg.
d

amo

G

chionesthes G.L.Nesom

ASTERACEAE
Gamochaeta purpurea (L.) Cabrera
purple cudweed
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ASTERACEAE

Grindelia lanceolata

ASTERACEAE

Grindel

Nutt.

.) Spreng.

ia ciliata (Nutt

gum-plant

ish gold

gum-plant, Span

ASTERACEAE
Gutierrezia texana (DC.) Torr. & A.Gray

ASTERACEAE

Grindelia squarrosa (Pursh) Dunal

var. texana
€xa.

gum-plant

s snakeweed

ASTERACEAE

Helenium autumnale L.
sne

ASTERACEAE

Helenium amarum (Raf.) H.Rock

ezeweed

var. amarum

bitter sneezewe

ed, bitterweed

Free download edition. Not for commercial sale.
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ASTERACEAE
Helenium campestre Small

Arkansas sneezeweed

ASTERACEAE
Helenium flexuosum Raf.

purple-head sneezeweed

ASTERACEAE
Helianthus angustifolius L.

narrow-leaf sunflower

ASTERACEAE
Helianthus annuus L.

common sunflower

ASTERACEAE
Helianthus divaricatus L.

woodland sunflower

ASTERACEAE
Helianthus grosseserratus M.Martens

saw-tooth sunflower

Free download edition. Not for commercial sale.



Helianthus / ASTERACEAE 125

LY ° [ ) o o Y Y [ ]
® L] )
[ ]
[ ] [ ] PY PY [ ] °
[ ]
[} [ Y [ ]
[ ] [ ]
) [ ] [
[}
[ ] Py ®
oo (%L @ )
® [ ]
e|eo | O L °
® [ ]
o[ ® °
[ ]
[ ]
°oio/ ®
o[ o | o o |®
ASTERACEAE ASTERACEAE
Helianthus hirsutus Raf. Helianthus maximiliani Schrad.
Maximilian’s sunflower

hairy woodland sunflower

ASTERACEAE ASTERACEAE
Helianthus microcephalus Torr. & A.Gray Helianthus mollis Lam. in Lam. et al.
ashy sunflower, hairy sunflower

small woodland sunflower, small-head sunflower

ASTERACEAE ASTERACEAE
Helianthus occidentalis Riddell Helianthus occidentalis Riddell
subsp. occidentalis subsp. plantagineus (Torr. & A.Gray) Heiser
plantain-leaf sunflower

naked-stem sunflower

Free download edition. Not for commercial sale.
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ASTERACEAE

ASTERACEAE

aris Nutt.
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iff sunflower

prairie sunflower

prairie sunflower, st

ASTERACEAE
Helianthus simulans E.W:

muck sunflower

ASTERACEAE
Helianthus silphioides Nutt.

ASTERACEAE
Helianthus tuberosus L.

ASTERACEAE

Helianthus strumosus L.

Jerusalem artichoke

woodland sunflower

Free download edition. Not for commercial sale.
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ASTERACEAE ASTERACEAE
Heliopsis gracilis Nutt. Heliopsis helianthoides (L.) Sweet
var. scabra (Dunal) Fernald

pinewoods ox-eye

ox-eye, false sunflower

ASTERACEAE
Heterotheca camporum (Greene) Shinners

var. glandulissimum Semple

golden-aster

ASTERACEAE
Heterotheca camporum (Greene) Shinners
var. camporum

golden-aster

ASTERACEAE
Hieracium aurantiacum L.

ASTERACEAE
Heterotheca subaxillaris (Lam.) Britton & Rusby

subsp. latifolia (Buckley) Semple

golden-aster, camphorweed

orange hawkweed, devil’s-paintbrush

Free download edition. Not for commercial sale.
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ASTERACEAE
Hieracium longipilum Torr. ex Hook.

ASTERACEAE

Hieracium gronovii L.

hair hawkweed

hawkweed

ASTERACEAE
Hymenopappus artemisiifolius DC. in DC. & A.DC.

ASTERACEAE

Hieracium scabrum Michx.
rough hawkweed

var. artemisiifolius
woolly-white

ASTERACEAE
Hyp: ris glab:
smooth cat’s-ear

us scabiosaeus L’Hér.

ASTERACEAE
var. scabiosaeus

Hymenopapp

old-plainsman

Free download edition. Not for commercial sale.
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ASTERACEAE
Ionactis linariifolia (L.) Greene
stiff-leaf aster

ASTERACEAE

Hypochaeris radicata L.

’s-ear, spotted cat’s-ear

ASTERACEAE

ASTERACEAE

Iva annua L.

DC. in DC. & A.DC.

Iva angustifolia Nutt. ex

mpweed

marsh-elder, su

ASTERACEAE

ASTERACEAE

Krigia biflora (Walter) S.F.Blake
two-

spitosa (Raf.) K.L.Chambers

var. cespitosa

Krigia ce:

ower dwarf-dandelion

f-dandelion

dwar

Free download edition. Not for commercial sale.



130 ASTERACEAE / Krigia

ASTERACEAE
Krigia dandelion (L.) Nutt.
potato dwarf-dandelion

ASTERACEAE
Krigia occidentalis Nutt.

western dwarf-dandelion

ASTERACEAE
Krigia virginica (L.) Willd.

Virginia dwarf-dandelion
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ASTERACEAE

Lactuca canadensis L.

wild lettuce

ASTERACEAE
Krigia wrightii (A.Gray) K.L.Chambers ex K.J.Kim
Wright’s dwarf-dandelion

ASTERACEAE
Lactuca floridana (L.) Gaertn.
Florida wild lettuce

Free download edition. Not for commercial sale.
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ASTERACEAE
alig

hirsuta Mubhl. ex Nutt.

ASTERACEAE
hairy wild lettuce

Lactuca

w-leaf wild lettuce

willo

ASTERACEAE

ASTERACEAE

Lactuca serriola L.

ASTERACEAE
anthemum vulg; m
d

ASTERACEAE
ana communis

Free download edition. Not for commercial sale.
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ASTERACEAE ASTERACEAE
Liatris aspera Michx. Liatris compacta (Torr. & A.Gray) Rydb.

Ouachita blazing-star

rough blazing-star, rough gayfeather

ASTERACEAE ASTERACEAE
Liatris cylindracea Michx. Liatris elegans (Walter) Michx.
var. elegans

barrel-head gayfeather
elegant gayfeather, pink-scale gayfeather

ASTERACEAE
Liatris punctata Hook.
var. mucronata (DC.) B.L.Turner in B.L.Turner et al.

dotted gayfeather, dotted blazing-star

ASTERACEAE
Liatris hirsuta Rydb.
hairy blazing-star, Rydberg’s blazing-star

Free download edition. Not for commercial sale.
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ASTERACEAE ASTERACEAE
Liatris punctata Hook. Liatris pycnostachya Michx.
var. punctata var. pycnostachya
bottle-brush gayfeather, bottle-brush blazing-star prairie gayfeather, button snakeroot

ASTERACEAE ASTERACEAE
Liatris scariosa (L.) Willd. Liatris squarrosa (L.) Michx.,
var. nieuwlandii (Lunell) E.G.Voss var. glabrata (Rydb.) Gaiser
northern blazing-star smooth scaly blazing-star

ASTERACEAE ASTERACEAE
Liatris squarrosa (L.) Michx. Liatris squarrulosa Michx.
var. squarrosa southern blazing-star

hairy scaly blazing-star

Free download edition. Not for commercial sale.
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ASTERACEAE ASTERACEAE
Lindheimera texana A.Gray & Engelm. Lygodesmia juncea (Pursh) D.Don ex Hook.
Texas yellowstar, Lindheimer’s daisy skeleton-plant

ASTERACEAE ASTERACEAE
Marshallia caespitosa Nutt. ex DC. in DC. & A.DC. Marshallia caespitosa Nutt. ex DC. in DC. & A.DC.
var. caespitosa var. signata Beadle & F.E.Boynton
Barbara’s-buttons leafy Barbara’s-buttons

ASTERACEAE ASTERACEAE
Matricaria chamomilla L. Matricaria discoidea DC. in DC. & A.DC.
wild chamomile, German chamomile pineapple-weed

Free download edition. Not for commercial sale.
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ASTERACEAE ASTERACEAE
Melampodium divaricatum (Rich.) DC. in DC. & A.DC. Mikania scandens (L.) Willd.
butter-daisy climbing hempweed

ASTERACEAE ASTERACEAE
Packera aurea (L.) A.Live & D.Live Packera glabella (Poir.) C.Jeffrey
golden ragwort, golden groundsel cress-leaf groundsel, butter-weed

ASTERACEAE ASTERACEAE
Packera obovata (Muhl. ex Willd.) W.A.Weber & A.Love Packera plattensis (Nutt.) W.A.Weber & A.Live

round-leaf ragwort, round-leaf groundsel prairie ragwort, prairie groundsel

Free download edition. Not for commercial sale.



136 ASTERACEAE / Packera

ASTERACEAE ASTERACEAE

Packera tampicana (DC.) C.Jeffrey

Great Plains ragwort, Great Plains groundsel

Packera tomentosa (Michx.) C.Jeffrey
woolly ragwort, woolly groundsel

ASTERACEAE
Parthenium hysterophorus L.

Santa Maria feverfew

ASTERACEAE
Palafoxia cal