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CLASSIFICATION AND

ROTECTION STATUS

OF REMNANT NATURAL PLANT COMMUNITIES
IN ARKANSAS

WILLIAM F. PELL
Arkansas Natural Heritage Commission
Suite 501, Continental Bullding
Main and Markham Streets
Little Rock, Arkansas 72201

ABSTRACT

A classification and inventory of Arkansas's remaining tracts of relatively undisturbed vege-
tation was initiated in 1979. Based on extensive literalure surveys and field work, the classifi-
cation includes five physiognomic classes, 17 cover classes, and 46 cover types, arranged
hierarchically. High quality examples of ten of the cover types have been located in designated
wilderness or state natural areas, where they are protected by law, while an additional three
occur In research natural areas or Forest Service special interest areas. The remaining 33 cover
types have no known long-term protection. Lands having wilderness, state natural area, re-
search nalural area, or special management area status total nearly 51,000 acres in the state.
No more than one-tenth of this area, however, supports vegetation in relatively undisturbed

candition.

INTRODUCTION

Natural, relatively undisturbed plant ities are invaluabl
for a number of reasons. They serve as control areas or “bench
marks” for ascertaining natural rates of nutrient cycling, productiv-
ity, and soil eroaicm as storchouses of information concernjn;

:

were then undertaken to validate actual occurrence of these types in
Arkansas and to collect basic stand data.

One hundred and twenty leads to putatively little-disturbed or
otherwise exemplary plant communities were located and surveyed
in two field seasons. Communities were surveyed in each of the
natural divisions of Arkansas and in two-thirds of the counties,

as g reservoirs for commercially
and presently unutilized plants and animals; as testing grounds for
basic ecological laws and principles; and in many other ways not
ensily duplicated elsewhere (Franklin and Trappe, 1968; Moir, 1972;
and Jenkins, 1976).

While preservation of outstanding natural areas has long been a
primary goal of many org ions and agencies, it was not until re-
ceatly that such efforts were directed more towards the entire
spectrum of natural diversity than just to those species or communi-
ties having obvious appeal (Humke et al., 19’?5!. Within this spectrum
of natural diversity, some such as i e shortleal
pine and oak-hickory f are so well d on the land-
scape that special protection efforts are not wurraatad while others—
including unplowed prairies and old-growth lorests—have been so
diminished that 7 elimination of some types is a possibility.
Setting aside high quality examples of these more threatened types is

Standardized data collection included estimation of canopy cover by
each species (Daub ire, 1968), d ination of degree and types
of disturbance, and estimation of the extent of each plant community.
Where leasible, canopy cover was estimated within a square, 400 m’
plot placed within a repr ive portion of the community, being
careful to avoid ing obvious envi tal discontinuities. In
many cases, particularly where a tree canopy was monospecific or
nearly so, the cover type (defined below) could be determined by
simple inspection and the py cover esti d over the stand as a
whole. In these cases, and where physical conditions were prohibi-
tive, sample plots were not employed.

Stands were considered of high quality and worthy of protection on
the basis of several criteria: Forests with no extensive timber
removal in the last 60 years, no extensive grazing, no open growth
form trees, and predominance of lonplivnd tree speuies and prairies
with no plowing, over and herbicidal tr . Other types

currently of high priority to The Nature Conservancy, state 1
area programs, mdotlwrn

Efforts to preserve d | plant ities have been
underway in Arkansas for more than 20 years, dating to the establish-
ment of Big Lake Research Natural Area in 1959. Only two programs,
however, have emphasized community premuﬂon ,ur se, Ihz
natural area program of the Ar Natural Heritagi
and the research natural area program of the federal m:mmcnl.
Nonetheless, portions of Arkansas's statutory wilderness areas,
scenic and special interest areas, and certain private lands also pro-
vide some protection for high quality natural plant communities.

Heretofore, no comprehensive assessment of the types of natural
communities pro!ul:led on such areas has been available, _nor has
there been any informati g types lack The
classification system and nlulytls of p n status | p ted here
fepresent an pttoadd these needs.

METHODS AND MATERIALS

A thorough search of the literature pertaining to the natural vege-
tation of Arkansas and adjacent states was completed in 1979. An

of ion were jud oalhebuilnrfrahuumounmoturiou:
kinds of disturbance. In instances where all known examples of a
vegetation type had been fairly recently disturbed, the least disturbed
stands were regarded as worthy of preservation.

All stands considered of high quality were classified according to
the scheme explained below. Stand data were entered into the files of
the Arkansas N | Heritage I v Program.

RESULTS
Classification.

Attempts to provide a statewide listing or classification of major
vegetations in Arkansas were made previously by Turner (1937) and
Foti (1974), A number of other publications, including Putnam and
Bull (1932), Society of American Foresters (1954), Clark (1974), Dale
and Kuroda (1978), and Bedinger (1979), provide classifications of
the vegetation of particulir regions or habitats within Arkansas,
These studies were drawn upon extensively in developing the current
classification system.

This sy places emphasi ion types rep d on
the land

upon v
by old-growth, little-disturbed, or “virgin” stands, and

initial working classification was prepared by listing and I
the vegetations reported or likely to occur in the state. Field surveys

by certain other rare or previously little-known types; as such, it
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focuses attention on the kinds of vegetation most in jeopardy in the
state, This bias notwithstanding, the system can probably be used for
a variety of purposes.

Vegetal-environmental units of varying degrees of specificity may
be gnized on the land The natural vegetation over much of
Arkansas, for instance, is "forest.” But a particular stand in Newton
County might be described as a “beech-umbrella magnolia-vellow
mandarin community type.” A total of four levels of specificity were
identified and incorporated in the classification system. This
hierarchical system progresses from physiognomic and cover classes,
at ﬂ:e most geneu! levels, to both cover and community types.

are defined in terms of predominant life
forlm and general appearance, Classes found in Arkansas include
Forest, Savanna, and Herbaceous Vegetation (Table 1). Cover
classes are based on dominant genera in the tallest layer of

amount of variability among stands within a cover type was con.
dﬂered acceptable even if nmmlule spec:u was rllher poorly repre.

E r‘ is was on sy to recur jgy
imilar envir not on species diff considered in isola-
tion from the environment,

In some cases, domi was abandoned al irely as a
basis for diucrimmtias cover types from one lnolher for exampie,
where the physical envir all but 4 1 the biological,

as in rock outcrop communities (e.g., the “sandstone oulcrop eover
type"). This rule also applied when important regional differences iy
species composition did not necessarily involve dominants, as in the
example of “Osage Prairie.”

Of the 46 cover types listed in Table 1, at least 15 represent parts of
the inl natural ion of the Ozark Mountain and Ouachita

¥

M in Natural Divisions (natural divisions follow Foti, 1974), Five

and a certain range of site conditions. As shown in Tnble 1,17 nul:ll

oecur, or potentially occur, on Crowley's Ridge; at least 19 are 1o be

units are presently in use. Cover types are g Iy
to species which recur under similar euvlronmenul conditions and
which make up 20% or more of the total canopy of a given stand.
This category has proven particularly useful for the Inventory Pro-
gram and will be discussed in detail.

While dominance is a primary criterion for identifying and nl.mmg
cover types, overemphasis of this factor easily lis in a

P d in the Mississippi Alluvinl Plain; and 25-30 belong in the
West Gulf Coastal Plain, Each of these cover types is defined in cover
type “abstracts” on file in the offices of the Arkansas Natural Heritage
Commission.

Pro L

less proliferation of “types” due more to accidents ufdhpmalurdu
turbance than to intrinsic site conditions. Therefore, a certain

Published information regarding vegetation of natural area quality

Table 1. Outline of vegetation classification system developed for
the Arkansas Natural Heritage Inventory Program.*

FOREST VEGETATION

Quercus Xerophytic Cover Class

Q. neliam-Q. manlandica poit oak-black jack cak
Quercur-Carv Cover Clas

Q alba white oak

Q. alba-Q, fulcata-Carva wpp.

white oak-southern red oak-hickory
Q. alba-Q. rebra-Carya 5pp.

I‘Hun-lmhﬂnlvdn-l -hickory

Q. rubru-Liguidambar styraeifhin- tgum-hickory
Carya spp.

Q. velutina-Carya texona black oak-black hickory

Quercias spp.-Acer saccharum mized onk-sugar maple

Q. falcata var pagodifolia- Q. cherrybark oak-awamp chesinut oak-
michawri-Carya spp. hickory

Quercis Pinws Cover Class

Quercus spp.-P taeds mixed oak-loblolly pine

Q. aiba.P.echinatn white oak-shortieal pine

Q. stellata-P. echinam post oak-shortleal pine

P. echinata pine

P echinata-P. meda shortleal pine-loblolly pine

Fagur-Mived Hardwoods Caver Clas

F. grandifolia-Liriodendran tulipi- beach-vellow poplar-oak-hickory
fera-Quercus spp.

F. grandifola Quercus wpp.- beech-mised nak-umbrella magnolia
Magnolio iripetala

r difolis-Terrce Hardwaod Kool Bk

Nyasa Tavodium Cover Class

T. dirfichum baldeypress
T. distichum-N_ aguanica baldeypress-water tupelo
N.aquatica water tupelo

Quercur Hydrophytic Cover Class

€ lorasa Carva aquatica

Q muttallii-Q. phelior Ligui-
dambar stvmcifus

Q. phelior [imus cramifola

Q. migra-Liguidambar aryraciffua

overcup onk-water hickory
Nutall's cak-willow oak-sweetgum

willow oak-cedar elm
water pak-rweeigum

GLADE/OUTCROP VEGETATION
Xerophytic Hardwood-funipers
Cover Class

Quercus durandii-Juniperis wpp. Durand’s mak-juniper

Q. arkansana-Q. incane-Q. rtellata Arkamas oak-bluejack oak-
VAT, marganeiis margareiis oak

Juniperus ashei Ashe ]unipn

Juniperus virginiana eastern red cedar

Mized xerophytic hardwoods -

Rock Outcrop Cover Class
Sandstone Cutcrop -
Limestone/ Dralomite Outcrop -
Igneous Rock Outerop -

HERBACEOUS VEGETATION

POE Panicum
Cover Class

Cherokee Prairie -
Grand Prairie -
Onage Prairie -

Sehivachyrium: Tripsacum Cover Class
Blackland Prairie

Anindinana Cover Class
A gigantes glant cane
Emergent Wetland Cover Class
Tupha latifoba cat tail
Mized sedge-rush -
Decadon verticillarus wwamp loosestrile

Aquatic Bed Cover Class

SCRUB/SHRUB VEGETATION

Broad-leaved Scrub/Shrub Wetland
Cover Clans
Acer rabrum-mized wedge red maple-mived sedge

Quiercus Cover Cliss

Mized Hyvdrophytic Oaks mized n;d.mphylw onks
SAVANNA VEGETATION
Poputur-Salix:Hetula-Platanus-Acer
Cover Praus-Quercur-Graminold Perennial
Populus deltoides eotlonwod Cover Class
B mgra-Platanus ocoidentalic river birch-sycamore P achinana- Q. sreliara-Graminoid shortleaf pine-post onk-grans
5. migr black willow
A, saccharinum silver maple *cover types are listed within each cover class; ity typet have been ined
56 Arkansas Academy of Science Proceedings, Vol. XXXV, 1981




Journal of the ArkanatiRieatiefyréficience, Vol. 35 [1981], Art. 15

found in Arkansas is scanty ishcpml and Boggm undated; Wag-
r. 1975; Federal C n E ical Reserves, 1977;
Zachry et al,, 1979) and rarely prmndes sufficient information to
it classification at the cover type level. Agency reports and site
surveys completed before 1979 are of similar value. Hence, most of
ihe findings presented here are field surveys by the author.

Of the more than 34 million acres in Arkansas, about 34,000 acres,
or 0,1% of the state, have been permanently set aside to preserve
patural features and qualities. In some cases, these include little-
disturbed plant communities. The latter, however, occupy no more
than 10% of the total “protected area.” Most of the 34,000 acres fall
within three statutory wilderness areas; the remainder, within the
sate’s 23 natural areas,

High quality examples of ten cover types, one of which occurs
(wice, are represented for these areas (Table 2), Six of the nine areas,
which include seven of the ten cover types, are within the Arkansas
System of Natural Areas; the other three areas, each with one cover
type, are part of the National Wilderness Preservation System, Al-
though most of the vegetation remnanis in these areas are quite small
(15-200 acres each), those remnants in wilderness areas eventually
may develop into very extensive “oh!-gtuwtll" stands,

Somewhat surprmnsly‘ more per ples of
cover types oceur in the Mississippi Alll.witl Pllm than in any other
natural division. On Crowley’s Ridge and in lhe Wm Gulf Coastal
Plain, on the other hand, no of tation are
protected by law. One high quality example of a cover type is pro-
tected in the Ouachita Mountains, and five such examples are pro-
tected in the Ozark Mountains.

Several other pieces of public land have also been withdrawn from
resource extraction and development activities, though not neces-
sarily on as permanent a basis. These administrative withdrawals
usually are made in recognition of outstanding natural, scenic, or
geological features. Included are research natural areas, special
interest areas, wilderness study areas, and national natural land-
marks. Only the first two, however, will be discussed here.

Arkansas has five research natural areas (RNAs), four of which
support outstanding examples of little-disturbed plant communities
[Table 3). A candidate research natural area on Crowley's Ridge also
contains a high quality forest remnant. Two of the cover types found
on RNAs are not represented by high quality stands in either wilder-
ness areas or state natural areas, according to available information,
while the remaining types listed in Table 3 are so-represented in these
areas. RNAs in the state range from 100 to 973 acres and are
managed solely for the purpose of non-destructive research. Three of
the five RNAs occur in the Ouachita Mountain Natural Division,

No RNAs have been established in the Ozarks, but the Ozark-Si.
Francis National Forest has recognized 12 areas, ing from 220 to
7000 agres—for scenic, botanical, and geological features of special
interest. These special management units are administratively ex-
cluded from most timber management activities, and certain kinds of
recreational activities are discouraged as well. Five of these areas,
four ui whleh are in the Ozarks, include r of forest

in 1l fition (Table 4). All but one of the cover
Ims represented, however, are also found in state natural areas or
wilderness areas.

In the Ouachita National Forest, the three “scenic areas” not asso-
ciated with a research natural area total about 920 acres. No signifi-
cant of jon have been located on these
lnands,

In all, nearly 51,000 acres of public lands in Arkansas have wilder-
fess area, state natural area, research natural area, or specinl interest
area status (Table 5). A total of 13 cover types, several represented at
least twice, have been located on these lands, Six cover types are pro-
tected on more than one site, but seven are found on only one site
cach and often occupy only a very small area. No cover types are pro-
tected on more than four sites, and those occurring on three or four
such sites gencra]]y exhibit sufficient intra-type variability to justify
some r.celumgly ‘redundam” protection. Understories of beech
forests in the Ozarks, for instance, differ markedly from the ones in
the Ouachitas.

a 1

r " 1 "iﬂs
ones occurring in certain state parks, state wildlife management
areas, Forest Service recreation areas, and roadless and und
aren evaluation [T (RARE I1) areas, currently lack any form of img-
term protection. Many of the most significant remnants of natural
vegetation in the state also occur on private land, but, to date, very

Many other high qua]i!y e les of natural v

Table 2. Cover types rej d on sites p d by law.
Natural Divishon Site Owner Cover Type
Crark Mountain Upper Bullalo LLS.A Fogus grondifolie-Chercuy
Wilderness spp.-Magnolin tripetala
Sweden Croek State of Quereus Al Liguidambar
Falls* Arkansas siymeiflua-Carv spp,
Devil's Knoh/ Staie of duniperus ashel
Backbone™ Arkansas
Sandstone outcrop
Hardwood glade
Duachitn Mountains  Caney Creek USA Quercus spp. -Pinis
Wildernens wchinats
Missisippi Alluvial  Big Lake LS. A Tarodiwm distichum
Plain Wilderness
Siriphin Woods®  LL.S.A Quercut lymta-Carvs
aquatica
Smoke Hole®* State of Nyasa e fica
Arkanuis
Roth Prairie® State of Grand Prairie
Arkanuns
Konecny Prairie®  Private Grand Prairie
*in State Sysiem of Natural Areas
Table 3. Cover types rep d on h 1 areas (RNAs)
Natural DHvision Site Cover type

Ouachits Mountsing Lake Winona RNA Quercis spp.-Pinur

wchinaty
Roaring Branch RNA Quiercus wpp.-Piniie
wrhimars

Mississippi Alluvial BigLaks RNA Tavodvm dittichum
Plain
White River Cercus mittalli-Quercus
Sugarherry RNA rheliai-Liguidambar

st veneifiun

Table 4. Cover types represented in Forest Service Special Interest
Areas

Natural Division Site Cover type

Oreark Mowntains Devil's Canyon Qurreiss rubra-Liguidambar

stvraciflua-Caryva spp.

Qivercus wlba - Quarcus rubra
Crva spp.
Dismal Hollow Fugus prandifolia-Mized Onk-
Magnofia tripefak
Sandstone Hollow Criercur wiba Quercus nibr-
Carya 5pp.
Clifty Canyon Quiercus alba-Quercus nibm:
Clarw spp
Crowley's Ridge

Turkey Ridge Fagur grandifolia-Liodendron

eulipifara-Qiareus spp

Arkansas Academy of Science Proceedings, Vol. XXXV, 1981 57
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Table 5.  Arkansas public lands on which natural vegetation is legal-

ly or administratively pi 1 from cinl use or develop-
ment,*
Fraction of
Linits Acrenge State Total
Wilderness Areas a 7,575 L0008
State Natural Areas 2] 4023 0001
Research Natural Areas H L1 0001
Special Internst Areas I+ 16,799 0005
Totals 46 50,540 014

*Sources: Federal Committee on Ecological Reverves 119771, 11L.5.D.A. Forest Service
(1977, 1978, 1978b), Big Lake National Wildlife Refuge master plan {undated pamphlet).
Arkansas Natural Hertage Commission files.

few individuals or corporations have set aside remnant natural vege-
tation on these lands, One important exception is the old-growth lob-
lolly pine-shortleaf pine stand within Levi-Wilcoxon Demonstration
Forest in Ashley County, which has app ly been per ly re-

d from ¢ ial timber 2 Other highly signifi-
cant natural areas which may be managed to sustain their pristine
qualities by the present landowner(s) cannot be regarded as perma-
nently protected.

DISCUSSION

Relatively few of the cover types lound m Arklmu are repre-
senied by high quality ples in I, and
special interest areas. In the Ozarks, unly meslc oak-hickory and
mixed mesophytic types are well-represented, while dry to xeric
vegetation has been all but ignored. The Mississippi Alluvial Plain
has some fine stands of bald cypress, native prairie, and bottomland
hardwood on protected areas, but uml] bottomland and non-
forested wetland types are I d. The Ouachit
Mountains have three pmleclcd aren in w!-nch high quality com-
munities occur, but the same cover type predominates on each, In
the West Gulf Coastal Plain, no mature, little-disturbed plant com-
munities of any kind have been p d and, unfor ly, very
few ples of such ities r

The same could be said
for Crowley's Ridge except for the presence there of a single, semi-
protected remnant plant community.

Of the 33 unprotected cover types, good examples of all but seven
were located during the 1979 and 1980 field seasons. Reflecting the
exstreme vulnerability of high quality stands, two of the most signifi-
cant areas—each ol which supports two or more cover types—were
heavily cut-over during this period. Opportunities to protect out-
standing examples ol vegetation cover types certainly remain. Ac-
complishing this goal, h , will require a d effort to
establish additional research natural areas and wilderness areas, to
acquire conservation easements on certain privately-owned lands,
and to inform landowners of the irrepl ble nature of the little-

{2

disturbed plant communities which remain.
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