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PRAIRIE I8:

" ...much more than land c¢coverad with grass. It is
a slowly evolved, highly complex organic entity,

centuries old, It approaches the eternal....”

"Each grasg-covered hillside is 2 page on which is
written the history of the past, conditicons of the
presant, and predictions of che future. Some see
without understanding; but let us leok closely and

understandingly, and act wisely.”

Dr. J. E. Weaver

Horth American Prairis {1954}
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ABSTRACT

Beginning in summer 1982, the Midwest, Southwest, and Rocky
Mountain HRegiogns of the Hatienal Park Service initiated
a survey of prairie in national parks in the Great Plainz. The
purposes of the survey were to ideatify parks with prairie; to
determine type, acreage, and candition of the prairies:; and to
identify and coasolidate information on prairie management into
referances and guidelines useful to park resource managers.
For the purposes of this asurvey, the Great Plains 1= broadly
defined as the area of grassland extending from the Canadian to
the Mexican borders and from the Eoathills of the Reocky
Moguntains to western Indiana, Survey vresults show Ehat 372
parks within this area have prnirie totalling about }17,000 ha.
Approximactely 1,200 ha of tallgrass, Qﬁ,ﬂﬁﬂ ha of mixed.grass,
and 310 ha of shortgrass prairie are inceluded, Tzn of thae 32
paTks have trestored prairie. Foar each of the 32 parks
surveyed, addicional information has heen collecrced on current
vegparation, past managemant, and zdjiacent land wuse, An
annotated bibliography of research conduct in each park alse

hag been assembled.

vili



IHTRODUCTION

The purpose of this rceport is to provide a basic
literature referesnce on prajrie within Nationmal Park Service
unifts in the Creze& Plaians. It contains Ethree sections. The
first section describes the wvarious prairie vegetation types
a8 classified by Kuchler (1964}. The second section includes
information on praivies im each of 32 parks in cthe Great
Plaina {Figura 1}. The third section provides a biblio=-
graphic 1ist of prairie studies that will be of use ta
Hational Park Service managers, planners and scigntists.

For the purpose of ¢this study, the Great Plains tis
hrnﬁdly dafinei a5 the areas of grassland extending from the
Canadian ta the Maxican borders and from the foothills of the
Rocky HMauntains to western Indiina. The eastern portians of
this area are sometimes referred to as che Prairvie Peniazulas
while southwestern areas may be referred to as rthe Llano
Estacado. The area includes several types of grasslands
{Figure 2}.

Prairie is a complex wvepgetation type that has heen
defined and described in many ways. For the purposes of chis
repart, it is broadly defined as 2 natural plant community
that i1s dominated by grasses., Potential prairie will ifmclude
areas undergaing succession tawards prairsie and arcas that

could deveiop towards prairie with proper managemeat.,
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These definitions are purposely broad. The impartance
of planks other than grasses must be recognized. Topography
cannot he Eotally 1gnored. Praitries de not have to be
natural to fit these definitions. They could be arsas seeded
to native species whiech are developing towards a prairie
climax,

Pratries eveolved under and continue to be influeanced by
many environmental factors. Climatic factors such as
tempavature, humidity, ete. influance vegetation. The most

ilmportant climatic factor is precipitation. Water is the

mosk limiting Eactor on pralries, and precipitation,

therefore, directly controls the type of vegertation a sirte
will Supporﬁ. The saastern praitrie areas obrtain enough
precipitation to support focests. Fire, the pyric Cfactor,
was responsible far @maintaining the prairie vegstatica
because grasses and forbks2 are adapted to fire while wooady
vegetatian is nat, Phyalographic factars, such as
topography, locally influence vegetation. Iin addition, some
acologists feel that prairie canm only be located on Elat ta
rolling lands. Edaphic factors may contval «<hich species
QCCUr LI an aAred., fFervility of the 30il is directly relatad
to the productive capacity of the araa. Some important
species are seldem found on coarse textured s0ils, such as
sdnds. Others may be gnly found on sands. Soil rtexture aad

structure ara also ralated to watear infiltration and



water-holding capacity. Biotic factors tafluence the

distribution of plantas. A bread spectrum of living orgaaisms

are found in prairies. The presence or absence of certain

arganisms may directly influence the trate of succession. The
Final consideratian is the anthropic factor, Man's
activities are responaible for detertigratian of many
prairies. On the other hand, man has restored prairies that
were praviously destroyed or degraded, Prairies evolved over
thousands of years with litetle influence from mam. Now, the
future of prairies is in the hands of man. Man must
understand the other factors and know how to manipulate them
Lf he is to become an effective prairie manager.

Section One

Section One includes descriptions of all of Kuchler's
vegetation Lypes represented ia the 32 national park units.
Descriptions were taken directly from Xuchler (1964}, Eoth
common and scientific names of plants are given. Plant
nomenclature genevrally follows Xartesz and ¥artesz ¢1%80).
Common namesg generally fallow the Mebraska Statewida
Arbaretum ({982) and Stubbendieck, st al. (L9836},

Segtion Two

The informatian preseantad in Szction Two was taxen From
published and unpublished HYaricnal Park Service raports and
fram additianal materiai furnished by Natliona! Park Servica

personnel, Fallowing a ®rief tintreduction, size of Che
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prairie is given. In most cases, the exact size 1s knawn,
The prairie size far some parks, especially large patks, 1s
only estimaced.

Kuchler's classfication map (Kuchler 1964) was used to
cype mach patk's potential natural vegertation. The Kuchlar
vegecacion type number and descriptiug title is pgiven. The
resder should refer back to Kuchler's wvegebtation types to
obtain a descriptior of the pre3ett£ement climax vegetation,

The aubsection sutitlad, "Present Vegetation and Prairie
Hanagement History" includes & brief desecription of past
mandgemant. In most casas, managemenf has nobt been uniform
across the wholse uﬁit, and differences between manageﬁent
within a unit are also outlinad, Currvent vegetation and 1ts
condltion are givea when kKpoown. Tha next subsection
antitled, "Land Use and Vegetation Within One Mile of the

' indicates differences between park resources

Park Boundary,’
and those outside of park boundaries,

The following subsectioen, "Prairie Research,” i1s an
annoctated bibliogpraphy of research conducted in the park,
Literature clitations are given tF the research has been
published, additional sources of information wuwsed In
preparation of the park report are listed in the General
Refarsances secbion.

Waps 4ve lnecluyded for all af the parks. Frazirie areas

are designated onr the maps, except for the large parks. In



these instances, a land classification or similac map 1is
ineluded.

A set of Summary Tables concludes Saction Two. These
tables include informatien on acreages, Huchler's vegetation
t¥ypas, management histery, and land use within one mile of
the park boundaries,

Section Three

The third sectien coantains a biblisgraphic Llist of
prairie studiegs that were canducted outside of Hational Park
Savvice wunits, These literature citations are arranged
alphabetically and are identified by key words, Most of the
cited <research was conducted ia the @reat Plains bat

applicable work fram other areas was included.

i



SECTION ONE

KRUCHLER VEGETATLOQN TYPES

EASTERN PONDEROSA FOREST (Map Ho. 16)!
Yinus
This is a medium danse to open forest of low to medium

needleleaf evergreen trees with a faicly open ground cover of

grasdes. Tha dominant species iz pondarosz pine {Pinus
ponderosal, Other cemponenks are western whearLgrass

{Agropyron smithii), blue grama (Boutelowa pgracilis}, and

needleandthread {3tipa comatal.

BLACK HILLS PINE FOQOREST (Map He, 17)
Pinusg

Thiz type is characterized by dense to open forests of
medium tall tg tall peedleleaf evergreen trees, Jn lower
glevations Ethe forest 13 open with much pgrass and an
admixtoure of broadleaf deciduous trees in the 2ast and shrubs
in the westearn part. The doeminant species is ponderosa pine

{Pinus ponderosal. Gther componeants include bezrbercy

(Arctostaphylos uva-ursil)l, wildryas (Elymus spp.), common

juniper (Juniperus commuanls, Kentucky bluegzrass {Poa

——r——

lpefars to map accompanying "Potential Watural WVegetacion

of the Conterminous United States’" (Kuchler L264).
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pratensis), commen chokeberty (Prunus americanal, common

snowberry {Symphoricarpos albual, western snowbarry

{(Bymphoricarpus occideatalis), wesatern wheatgrass (Agropyron

smithii), bluebunch wheatgrass ({Agropyron spicatum), blue
grama {Boutaloua gracilis), threadleaf sedge tCarex
filifoliay, praitrie Junegrass (Koelaria opvramidata), and

needleandthread (Stipa comata).

JUNIPER-PINYON WOODLAND {(Map No. 23)

Juniperus-Pinus

This type i3 characterized by open groves of needleleat
low trees with wvarying admixtures of shrubs and herbacmsous
plants. The dominant species are one-seed juniper EJuniEerus

mopgspetmal, Utah juniper (Juniperus ostecspermal, aad sinven

pine {Pinus edulis). Other components include western

wheatgrass (Agropyron smithii), sidecats gramz (Boutaloua

curtipendulal, bluez grama f{Boutelous gracilis), czangbluses

(Ceanothus spp.), mountain mahoganies {Cercecarpus spp.),

apache plume (Fallugia paradoxa), western juniper {Juniperus

oceidencalisy, Indian ticegzrass {Cryzopsis hvmeneoides),

antelape bitterbrush (Purshia Ekridentata), osks <(Quercas

spp+), and sand drapseed (Sporobolus cryprandrus).
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SALTBUSH~GREASEWOOD {(Map No. &0)

Atriplex-Sarcobatus

Tha saltbush-greasevood wvegetatiaan type has open stands

of low shrubs and dwarf shrubs. The dominanks dre shadscale

fatriplex confertifolial and greasevood {Sarcabatus
varwmiculatus). Other components ineclude budsage (Artemisia

cpinescenal, saltbushes [(Atriplex app.), inland salrgrass

{Distichlis spicata), wintarfat [(Ceratoides lanatal, spiny

hopsage (Grayia sepinosa), greenmoly summercypress (Kochia

americana}, and seepweed (Suaeda torreyana).

CRAMA-GALLETA STEPPE (Map No. 53)

Bautelogua~Hilaria

This type is a4 low to medium tall grassland with a few
waady plants, Tha domimants 4are blue grama (Bouteloua

gracilis} and galleta (Hilaria jamesili). Other compeoaents

include sand bluestem {Andropogeon halliil}, Llitete bluescem

(Schizachyrium scoparium}, big sagebrush (Artemisia

tridencata), sidecats grama (EBoutelowa curtipandulal, hairy

grama (Bouteloua hirsuta), green ephedra (Ephedra wiridis},

whipple cactus {Qpuncia whippleil, indian ricegrass

{Oryzopsis hymenpides), horsebrushes ({(Tetradymia spp.}, and

small socapweed {Yuceta zlaucal.




12

SAGEBRUSH-STEPPE {Map HNo, 55)

Artemisia-Agropyron

This type is a danse to open grasalaad with dense ta

open shrub synuaia. The dominants are bluebunch wheatgrass

{Agrapyron spicatum) and big sagebush {Arrtemisia
tridentata) ., Other components inctude black sagebrush
{ATcemisia noval, arrowlaat balsamrooc {Balsamorhiza
sagikttacal, Idaho Eescue (Festuca idahoensis), gromwells

(Lithospermum s$pp.J}, lupines {Lupinus spp.), indiam ricegrass

(Orysopsis hymencides), phloxes (Phlex spp.), bluegzrasses

(Poa spp.), antelope bitterbrush {(Purshia tridentata), and

squirreltails (Sitanien spp.}

FOOTHILLS PRAIRIE (Map Mo, 63}

AgRTepyron—~Festuca-Stipa

The Foothills Prairie is an open to fairly dense
grasslaad of wuwswally rvacther short grasses. The domimzat

plaats are bluebuach wheatgrass (Agropyrom spicatum), Idaho

fascue (Festuca idahoansis), rough fescua {Festuca
scabreilal, and needleandthread (Stipa ecomaral, Octher

components include western yarrow f(Achillea millefalium),

western wheatgrass (Agropyron smithii), fringed sagewort

fartemisia frigiday, 5lue grama {Boateloua gracilis),

thraadlieaf sedge (Carex Eilifolial, eriogonums {(Eriogonum
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spp+}, pralrie junegrass (Komeleria pyramidata), penstemons

{Penstaemon spp.), and sandberg bluegrass {(Poa sandbergii).

GCHAMA-NEEDLEGRASS-WHEATGRASS (Map Ho. 64}

Eouteloua-Stipa—-Agropyroa

This 13 a rather ahorct, opea tg fairly dense grassland.

The dowminmants are western wheatgrass [(Asropyron smithiil),

blue grama {Bouceloua gracilis), and nesdleandchrzad (Stipa

comata). Qthar components include bluebunch whaarprass

AgTopyron spicatum), fringed sagewort (Artemisia frigidal,

threadlieaf sadge {Carex EiliFolial, hairy gaoldaster
{Chrysopsis villosal, prairie junegrass (Koelaria

pyramidata), dotted gayfeather (Liatris punctata), plains

muhly (Mubhlenbergia cuspidatal, sandberg bluegrass {Poa

gandbargii}, little bluestem (Schizachyrium scopacrium}, sand

dropseed (Sporcbolus cryptandrus), green neadlegrass {StiEa

viridulal), and broom snakawaed (Yanthocephalum sarothrae),

GRAMA-BEUFFALOGRASS (Map Wo. 63}

Bourtelowz—-Buchloe

This 1s a Ffairly dense grassland of primarily short

grasseg. The dominants are blue zrama (Boutelowa gracilis)

aad buffalagrass (Buchlee dactyloides), Otihher components
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include western wheatgrass {Agropyron smithiil), red threeawn

(Aristida purpureal), hairy grama (Eoureloua hirsuta), scarlet

gaura (Gaura caccineay, curlyecup gumweed (Grindelia

squarrosal, itonplant {Hapioppus spinulesus), prickly pears

(Qpuntia spp.), wooliy plantain f{Plantage patagonical,

slimflower scurfpea (Psoralaa tenuiflaral, uprighe

praitiecconeflower [(Ratibida columinferal), senecios {(Senecio

spp.), scarltet globemallow (Sphaasraleea coecineal, sand

dropsesd (Sporobolus cryptandrus), and small socapwead {Yucca

Rlaucal.

WHEATCRASS-NEEDLEGRASS {Map No. 66)

Agropvron—-5tipa

This ts a moderately dense, short or medium tall

gTass land. The dominants are western wheatgrass {Agropyron

smithiil), blue gramaz {Bouteloua gracilis), needleandthread

{Stipa comata), and gzreen needlegrass (Stipa wiridulal,

Cther components include slander wheatgrass {Agropyron

trachycaulum}, pussytoes (Antennaria spp.), fringad sagewort

(Artemisia frigida), sedgas (Carex spp.), prairie junegrass
{KoeleTia pyramidatal, forget-mue-nors (Mertangia Epp.d,
tndian ricegrasas {Qcyzopsisg hvmenotides), penstemons

(Penstemon spp.), lictcle bluesram {S8chizachvrium scopariumy,

51lky wormwood (Artemisia drazuncules), cudweed sagewor:




fArtemisia ludoviciana), heath aster {Aster ericpides), black

samson (Echinaceaz angustifolia}, dotted gayfeather {(Liatris
punctatal, silverleaf scurfpea fPsoralea argophylla),
galdenraoda (S5colidago sppa-l. and parcupinagrass {stipa

spartea).

WHEATGRASS-GRAMA-BUFFALO GRASS (Map No. £8)

A;rogxron-ﬁouteloua—Buchlce

This wvegetation type 1a compgsed of short to medium
grdases with gccasional meedleleaf evergreen shrubs or small
treas.,. The dominants are wastarn wheatgrass (AgTopyron

amithii}, bloe grama (Bouteloua gracilis), and buffalograss

{Buchloe dz2etyleoidas). OCther components iacluda (fringed

sagewort (Artemisia frigida), heath aster [(Aster ericoides),

sidecdts grama (Bouteloua curtipendula), sedges {(Larex spp.’,

black samson (Eehinacea angustifoelia), junipers {Juniperus

spp.t, dotcted gayfearher {(Liatris punctatal, littise bluaestem

{Schizachyrium gcoparium), geoldenrods (Sglidage spp.), and

needleandthread (Stipa comatal,

BLUESTEH-GRAMA PRAILRIE {Map MHNo. 69)

dndropogon—-Bouteloua

The Eluestem—-Grama Prairie 18 a dense, medium ©tall

grassland with many forbs., The dominants are little bluestem
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{SchizachyTium scoparium], sidecatrs grama {Bouteloua
curtipendulal, and blue grama (Bouteloua gracilis). Other

componeats include western wheatgrass {agropyron smithiil},

western ragweed {Ambroesia psilostachya), leadplant (Amorpha

canescens), big bluestem (Andropeogon zarardii), buffalograss

{Buchloe dactyloides), fremont clematis {(Clematis fremontii),

slender dalea (Dalez enneandral, black samson (Echinacea

angustifoliag), western wallflower (Erysimum asperum), tough

pennyroyal {(Hedeoma hispida}, dotted gayfeather f{Liatris

punctatal, evening Primrose {(Qenothera serrulatal,

switchgrass {Panicum wvirgatum), james nailweort {Pargnychia

jamesii), slimflower sgurfpea (Psoralasa teguifloral, resinous

skulleap (Scutellaria resincgsal, indiangrass (Sorghastrum

nutans), tall dropsesed (Sporobolus asper), and stenesiphon

{Sctencsiphon linifolius).

SANDSAGE~BLUESTEMY PRAIRIE {(Map No. 70)

drtemisia-Andropogon

The Sandsage-Bluestem Prairie is a medium tall, medium
dense pgrassland with a strong element of dwarf sheubs, Tha

dominant plants ire licgla blugstem {Schizachyrium

scoparium), sand bluestem (Andropogen hallii), sand sagebrush

{Artemisia filifolia), and hairy grama (Bouteloua hirsuta).

Other components iaclude bHlue grama (Bouteloua gracilis),




havardii)l, fragrant sumac (Rhus aromatical), shkunkberush
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buffalograss (Buchloe dactyloides), pratrie sandreed

(Calamovilfa lengifolial, sand lavegrass {Eragrostis

trichodes}, prairia gunflower (Belianthus petriolaris),

foxtail barley (HWordeum jubatuwm), switchgrass {Panmicum

virgatum), blowoutgrass (Redfieldia flexuosal), sand dropseed

{Sporobolus cryptandrus), needleandthread (Stipa comatal}, and

small secapweed (Yucca glaucal.

SHINNERY (Map No. 71}

Juercus—Andropogon

This 15 a mldgrass prairie with open te dense broadleaf
deciduous shrubs and ocgasional needleleaf low rrees or
shrubs. The dominant plancs are litele bluestem

(S5chizachyrium scoparvium) and shin oak (Quercus mohrvianal.

Other components include acacias {(Acacia spp.), sand bluestam

{Andropogon hallii}, s2nd sagebrush (Artemisia £filifolial,

blue grama (Bouteloua gracilis}), hairy grama {Boutgloua

hirsukal, buffalograss {Buchlaoe dactyloides), netlezf
hackberry (Celtis ceticulata}l, sandburs (Cenchrus spp.),
annual eriocgonum (Ericgonum anoum) , pne-saed juniyer

{Juniperus moavsperma’, honey mesquite (Prosppis gzlandulosal,

chitcksaw plum (Prunus angustifolia}, havard oak (Quercus

SuUmac

{Rhus trilebacal, indiangrass {Sorghastrum nutans), gand
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dropseed (Spovobolus eryptandrus), and small spapweed {Yucca

Elauca).

BLUESTEM FRALRLE {(Map Ho. 74)

Andropogran-FPanicuwm-Sorghastrum

The Bluestem Praivis ig tharacterized by dense
vegetation of tall grasses and many forbs, The dominants

include big bluestem {(Andropogon gerardii), little bluesten

(Schizachyrium gcoparium), switehgrass (Panicum vivgatum},

and indiangrass {S5crghastrum nutans). Gther comman

components 3are leadplant (Amorpha canescens}), field pussyboes

(Antenpnaria neglecta), heath aster {Aster ericoides), blue

aster {Aster laavwisa), Atlancic wildindigo (Baptisia

legycrantha), plaias indigo (Baptisia leucaphaeal, sideoats

grama (Bouteloua curtipendulal, daisy Eleabane EEriEeron

strigaosus), small bedstraw {Galium trifiduym}, sawtooth

sunfiower {Helianthus gresseserratus}, prairie junegrass

(Koeleria pyramidara), rcough gayfeather (Liatris aspera),

dotted gayfeather (Liatris punctata), scaly gayfeather

(Liatris glabrata), leiderg panicum (Panicum leibergii),

prairie phlax {(Phlox pilesal, silvecleaf scurfpea (Psoralea

argophyllal, slimflower scurfpea {Psoralea tenuifioral,

upright prairieconeflower (Raribida cglumniferal, gravhead

prairiecangflowar (Ratibida pinnatal, wild rose (Rosa
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arkansanal, compassplant (Silphium laciniatum}, goldenrods

{Solidago spp.), prairie dropseed {Sporoboius heteroclepsis),

and porcupinaegrass (5tipa spactaal.

CROSS TIMBERS {(Map NO. 8&)

Quercus-Andropagon

This type 1is characterized by medium tall grass with

broadleaf deciduous trees scattered singly or in extansive

groves. The domingnts are blaeckjack aak {Quercus
marilandical, poat oak {Quercus stellatal, and little
bluestem (Scehizachyrium scoparium]. Other species include

big wloeatem {ﬁndropogon gerardiil), sideocats grama {Bouteloua

curtipendulal), hairy grama (Bouteloua hirsuté), black hickory

(Carvya ctexana), hackberries (Celtis app.}, Canada wildrye

{Elymus canadensisg), purpla laovagrass (Eragrostis
spectabilis), sand lovegrass {Ecagrostis trichodas),
swiktchgrass (Panicum virgatum), indiangrass (Sorghastrum
nutans), tall dropseed (Sporobolus asper), and Texas

wintergrass {(Stipa lsucotrichal.

JUNIPER-OQAK-SAVANNA (Map No. B&)

Juniperus-Quercus—Andropogon

This vegetation type is clasaified as a savanma with a

denza ta very GpeN  CAnOopy of broadlsak deciducus and
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evergreen low trees and ashrubs and needleiecaf avecgreen low

traag and ahrubs. The deminants are lictlte bluesten

(Schizachyrium scvaparium), ashe juaniper {Juniparus ashei},

and live ovak (Quercus virginiana). Other components include

big bluestem {Andropogon gervardii), reverchon tCthreeawn
faristida glaucal, red threeawn {Aristida purpureal,
intermediate threeawn (Aristida interwmedia), sidecats grama

{Boutegua curtipendulal, hairy grama {Bouteloua hnirsuta},

buffalograss (Buchlaoe dactyloides), redbud ({Cercls
canadeasis}, curly mesquite {(Hilaria belangaril}, green
sprangletap {Leptochloa dubial, vine mesquicte (Panicum

gbtusum), durand oak {Quercus durandii), sumard ocak (Quercus

shumardii), indiangrass (Sorghastrum nutans}), tall drapseed

(Sporobolus zsper), and hairy tridens {Tridens pilosus}.

NORTHERY FLOODFLAIN FOREST (Map Wo. 98}

Populus-Salix-Ulmus

This is a low to ta2ll broadteaf decidaus forest, open
to densze, often with lianas. The dominanfs ate eastern

cottoawood (Fopulus deltoides), black witlow (Salix nigval,

and American elm (Ulmus amecicanal. Other compondents include

baxelder {Acer negundo), red maple {Acer tubrum}, sugar maplea

{Acer saccharinumy, American bitterswaet (Cezlasctrus
scandens), hackberry (Celrtis occidentalis], white ash




21

{fraxinus amecicana}, green ash {(Fraxinus penasylvanicay,

honeylocust (Gleditsia triacanthoa}, black walnuot (Juglans
nigral, Virginia creeper (Parthenoccigsus quinguefolial,

American aycamore (Platanus occidentalis}, plains cottonwood

(Populus deltoides wvar. occidentialis), poisen ivy (Rhus

tadicans}, peachleaf willow {Salix amygdaloides), sandbar

willow (Salix intericor}, briscly greenbriar {Smilax hispidal,

buckbrush (Svmphoricarpos  orbiculatus) and Ted elm {Ulwmus

trubral .

MAPLE-~BASSWOOD FOQREST {(Map No. 9%)

Acer-Tilia

Thia wvagetation type is a medium tall, broadleat

deciduous forast. The dominazats are sugar maple (Acer

gacrcharinum) and American basswood {(Tilia americanal. ocher

components include boxelder {(Acer negundo}, bitternut hickory

{Carya cordiformis), green ash (Fraxinus peansylvanical,

American hophornbean {0strys virginianal), bur oak ({(Quercus

macrocarpal, red oak {Quetcus vubral, American elm (Ulmus

americanal, and red ailm {(Ulmus rubral.

OQAK~HICKORY FOREST (Map Ke. 007

Quargsus-Catya

This i3 a medium tall fe rall broadlzaf deciduous

fTorest. The damitants are SLCELecnwl hickory {Carza
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cordiformis), swnagbark fhickery (Carya ovata), whitae oak

{Quercus albal, red ocak (Querecus <rubra}l, and black oak

(Quercus velutinag), Other components include pignut hickory

(Carya glabral, white ash (Fraxinug americana’, black walaut

(Juglans =nigra)l, black cherry (Prunus serotina), chinkapin

oak {Quercus mubhleabergiil, Amarican basswood (Tilia

agericana), and American elm (Ulmus smericanal.

MORTHERN HARDWOOQDS (Map Noa, 106}

Acer-Betula-Fagus~Tsauga

This is & rall, broadleaft deciduous Fforest witch an
sdmixture of neesdleleaf evergreen tress. The doeminants ara

sugar maple ({Acer saceWarinum), yallaw birch (Betula

alleghaniensis), tbeach (Fagus grandifoliial, and hemlock

{Tsuga canadensis). Other compongnts are striped mapie [Acer
2L} AfET

pensylvanicum), red maple {Acer rubrum)}, mountain maple (Acer

spicatum), white ash (Fraxinus americana), mountaia laural

(Kalmia latifolia}, eastern white pine (Pinus strobus), black

cherry (Prunus gerctbinal, Americdn basswood {Tilia

americanal), and American elm (Ulmus americana).




SECTION TWO

IDENTIFLCATION OF PRAIRIE

Id WATIONAL PARK UNITE
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AGATE FOSSIL BEDS
Hational Monument
Nebraska
Agate Fossil Bads Mations] ¥onument contains

concentrations of animal Fossils in beds of sedimentary rock,
formed about 20 million years ago by the compression of mud,
¢lay, and erosional materials. The beds, which acquired their
name frem their proximity to rock Eormations contalning
2gates, are under prairie=covered hillas, From the summits of
Carnegie and University Hills, namaed by garly «¢ollecting
parties, one c¢an look 200 feet (73 metars) dauﬂ across gragse
covered slapes fa the narrow Niobrara RBiver. The Nigbrara
¥Yalley and surrowading prairie are also rtvich with American
Indian =2nd ranching history. The establishment of Agate
Fossil Beds Mational Monument was authorized oa June 5, 1%65.
Agate Fassil Beds Mational Moaument contains 3,055 acres
(1,237 hectares), including the detached Stenomylus Quarrcy.
Federal land totals 2,737.5 acres f1,l08:3 hectares), and
there are 317.7 acres {128.6 hectares) of nonfederal Lland.
Abour 450 scres (182 hectares) is restricted to livestock use
undar seenic easemant. A4 mnarrow corridor, estimated Lo
contain noe more than 300 acres (121 hectares) of Elocdplain

with a marsh type af wegetacion, accurs adjacent to the

Hiobrara River. Therefore, approximately 2,755 acres (1,115

hectares) are classified as prairie (Figure 1}.
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Kuchler Vegetation Tvpe: Grama-Needlegrass~-Wheatgrass

(Bouteloua-Stipa-Agropyron) (Map

Bo. GO

Presenkt Vagetation and Prairie Manmagemenut History

Fire and grazing plaved impoertant roles in Ihe
development of the prairie in thisg region. The arsa was
modarately to heavily grazed by domesgtic livesteck, primarily
befare the establishment of Agate Fossil Beds Hational
Monument., The arveaa has not been grazed since the mid-1960's,
although the 450 acre {182 hectare) avrea under scenic
easemant i5 subjeck Eo livescock usa,

Current wegebaktion iy in excellent condition and is,
therefore, similar te the historic c¢limax plant communities.
Primary species include needlesandthread, blue grama, western

wheatgrass, slender wheatgrass, prairie sandreed [Calamovilfa

longifolial, indian ricegrass, rush skeletasnplant {Lvgodesmia

junceal, fringed sagewort, and lictgle bluestem, Sand
drapsaead, downy brome {Bromus tectorum), sunfiowvers

{Helianthus app.), swaet clovers (Melilotus spp.), and Rocky

Mountain beesplant ({(Cleome serrulatal may be found on

disturbed sites. Chaokecherry {Prunus wvirginiana) and wild

currants (Ribes spp.) are common shrubs.
& portion of the upper floodylain shows evidence af

cuitivaction. scattered plants of alfalfa {(Medicagn sativa)l
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are common. Other weedy species on formerly cultivared areas

include Kentucky bluegrass (Poca pratensis), Elodman thistle

{Cirsium flodmani), and quackgrass (Agropyron repens).

Land Use and Yegetation Within One Mile of the Park Bauadary

Thae area surrtounding Agate Fossil Beds ¥ational HMonument
is elassified as agricultural. Nearly all of the area is
grazed by domestic livestock, Vegetation on the surrounding
land is similar ro rthat present within the boundary of the

park.

Prairie Research

Dr. Ronald B. Weadon, Chadron State Callege, initiated a
study of the vegetatien of agate Fossil Beds National
Monument in [983. A collection of wvascular plants is being
agsembled, wvegetation s being quantitatively sampled, and
Fixed point photographs are hesing made to document visual

changes in the prairie.

Landars, Rogar Q. 1975, A Tepott on the sktatus anad
management of pnative pralirie aredas in the National Parks and
Monuments in the Midwest Region, Depactmant of EBotany and

Plant Pathology, laowa 5tate University, Ames, Iowa.
Dr., Landers described the prairia wvegetation of aAgate
Foszil Beds and made management recommendations, He indicated

that most the prairie was 1n excellent condtitign. The
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excepbtions were weedy ar2as near the formetr Hoffwman Ranch and

some of the upper floodplain areas.

Ganetral Referances

Hational Pathk Satvice. 1966, Mascer plan, Agate Fossil
3eds ¥ationmal Monument/Nebraska. 33 pages.

National Park Service. 1976, Statement for mandgement.
Agate Fossil Beds ¥aticnal Monument/Nebraska. 12 pages.

Hational Park Service. 1978, Interpretive prospectus,.
Agate Fossil Beds National Monument/¥ebraska. 2! pages.
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CHIMNEY EROQCHK
Watioconal Historie Site

Hebraska

Chimney Rock was an important visgal landmark for rthe
mountain men on their seasonal Etravels im the early 1800's.
It was named for 1ts chimney~-like shape in 1827, [ts name
and descriptions are found in the journals of hundreds of
emigrants who crossed the plzins in covered wagons. Itsg
spire and solitary grandeur drew many ctravelecs from the

Oregon Trail whao climbed to the tower and carved their names

.in the c¢lavy. The astablishment of Chimney HRock Naciodal

Histopriec 5ite was authorized oan Aupgust 9, 1956. The Stata of
Hebraska owns the aite. It 15 Jointly administered by the
elty of Bayard, the HNebraska State Historical Society, and
the HNHatignmal Park Service. The Wariocnal Park Service
provides loterpretive advige and professional assistance when
requestbed. It does ngt manage the land rTesource.

The gite iz made wup of B83.8 acras {314  thactares).
Approximately 635 acraes (26 hectarea)l are prairie, and the.
remaining !§ acres (7 hectares) are classified as badlands

with litele vegeration [Figure 4.
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Kuchler Vegetarion Type; OGrama-Buffalg Grass

{Bouteloua=Buchloe) (Map No. 63)

Fresent Vegetation and Prairie Managewment History

The praivie on this site has nevar besa plowed,
Historically, it was heavily grazed by domestic livestock in
a typical ranching program. Heavy grazring reduced or removed
many of the taller species of plants, leaving a rather deanse
sod of shorc grasses. There has been no grazing in recent
years, The primary grasses are blue grama and buffalograss.

Othetr species inelude western wheatgrass, westera ragweed

{Ambrosia psilostachyal, red threeawn, cudweed sagewort

{Arremisgia ludaevicianal, sand sagehrush {artemisia

fitifolia), annval erigonum (Erigonum annum), scarlet gaura,

sengciog, sand dropseed, needleandthread (Stipa ¢omata), and
small scapweed, Protection from grazing is allowing saome of

the taller species to iacrease.

Land Mse and Vegetation Within One HMile of the Park Boundarwy

all wof the land surrounding Chimney Rock Wational
Historic Site is classified as agricultural. The majority of
the surrounding aresa rvemains ino rangeland and is grazed by
domestic livestock, primarily cattle. Some of the land 1is
Earmed. Prairie wegatation on gzrazed lands is similar to
that withia the boundaries of the park, but tt i1z genevally

nat 1in as good of zoaditcion.



Prairie Research

Wo prairie vesearch studies have been conducted at this

lacation.

General References

HMational Patk Setrvice. 1364, Chimney Roekx Watiomal Historie
SitefMebraska. Brochure. 2 pages.
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EFFLGY HMOUNDS
HMational Monument

Iowa

Effigy Mounds Nattenal Monument was establiszhed rco
preserve Indlanm burlial mounds in northeastern Iowa. Within
the boundaries are !9 known prehistoric mounds. Twenty-nine
are in the form of bear and bird effigies, 2nd the remainder
are conical oar linear shaped. Effigy Mounds National
Monument was astablished on August 10, 194%. addicional
lands were addaed in 1951 and 1961 making a Etortal of 1,474.6
acres {597 hectares), which is divided intg th;ee unitcts. The
main actea is divided iates the Nozth Unit and the Scuth Unit,
About 120 acrea (49 hectaraes) of the toral {s in the Sav
Magill Uait which i35 located 1] milas (18 kilomaters) south
of the main units.

A prairie remnant of approximately 29 acres t1z
hectares) is present In Ethe South Unit (Figure S}, A small
limestone osurcrop and larger areas of old fields are present
in the Yorth Unic (Figure &}, Tha Horth nift contains about

41 acres (17 hectares} within this category,

Kuehler Veperarion Tvpe: A mosaic of Bluestem prairie

(Andropogoa-Panicum—Sarchastrum),

flak=-tHickory Foreskt {Quercuas-Carya)l,

and Maple-Basswood Faorest
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(Acer-Tillia) (Map Hos. 74, 99, and

oo}
The prairie remaoant at Effigy Mounds Wational Moonument
would fit under the Bluestem Prairie vegatatian type. Oak-

Hickory Forest ({(Quercus-Carva) and Maple-rBasswaod Forest

facer-Tillia) are common in the area.

Present Vegeration and Prairie Management History

The area was probably luombered twe or Ethree Etimes 1in
the historic period. The oldest ktrees in the mopument are
only 60 to 70 years old, Level upland sites were cleared for
farming. A coomplete removal of thé forest for lumber
occurred near the turn of thia centiry. These areas ars
rapidly returning te trees, and much of the area has returned
ta danse forest cover. Histarically, fires seldom occcurred
with enough Fforce to damage the Fforest. However, fires
commonly swept up the prairie openings and consumed Etrees on
the ridges. Fire scars are egvident oo many of the old rrees
in the park, especially these adjacent to the prairie
remnants and limestaone outcroppings.

The level uplands in baoth the Worth and South Units wera
farmad wuntil «the 1940's and then allowed fo ravegebtates
naturalty. Porctions were grazed and mﬂwed,‘but no attempt Ls
currently being made to waep these arzas OPER.

Vegetation of the praicie remnant 1% curreatly composed

of approximately 40 species. Commen species are Haw Fngland
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ascer laster novae-angliael, smooth bromegrass (Bromus

inermia), staghorn sumae (Rhus typhinal, and indiangrass.

Prairie species intarmadiate in abundance include blua aster
and goldenrods, Speciea rare at the site include bilg
bluestem, ligtle bluestem, heacth astar, Eick trefoll

(Degmodiym illinoensa), Canada wilderye {(Flymus canadensis},

soapwort gentian (Gentiana saponaria}, rough gayfeather,
grayhead prairie coneflower, and prairie dropseed. Treeaes
intermediate in abundance oa the prairie zre castern radcedar

(Juaniperus virginianal}, gquaking aspen {(Populus tremuloides),

and black echerry {(Prunus serotinal). These pgroups of species

aﬁd their relative abundances. indicate that Lthe prairie 1is
net in good condition.

Species lists frem the limestone gutsrop at the Wovth
Unit ahow numervous prairie apecied i1ncludiag leadplant, big
bluastem, Little bluestem, hairy grama, Canada wildrye, and
prairie dropseed. Species present on the old field on the
WNorth Uasit include some pralirie species. Introduced species
are more commoa o0 the site, Ladicating that succession 1s

not appreoaching a prairie climax.

Land Use and Vegetartion Within One HMile of the Park Boundary

Land use surreunding Effigy MMounds N¥ational Moanument 1is
primarily forest and pasture, with same agricultgural
production consisting mainly of corn. The HYiszigssippl River

is adjacent f£o the eastern boundary of the monument.
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Prairie Ressarch
Landers, Rager 0. 1975. A report on the scatus and
minagement of native prairie areas ia Mational Parks and
Monuments in the Midwest Region. Department of Botaay and
Plant Pathology, Iowa State University, ames, lowa. 124

pages.

Ur. Landers reported bluestem prairie on extreme south
Facing slopes and rocky bluffs., The oped prairiec areas weors
reparted to be rapidly returning to forests. The prairis

ireas contained many characteristic grasses and forbs.

Rowell, Evelyn, PDarrel! Morrison, aad Gregg Moore, 1983,
Vegeration Survey of Effigy HMouads Hactional Monument.,
Department of Landgeape Architecturae, University of

Wisconsin, Madison, Yisconsin. 126 pages.

The follewing plant communities have been identified:
Prairie Remmant, 0ld Field, 0ak-Maple Woads, Bottomland, and
Aspen. These researchers have alsg assemblad speciles
abundance lists for cach plant communicty.

Blewert, Thomas J. 18835, A vegeltation survey of grasslands
2and vave plants of EFffigy Mounds National ¥onument. Prograss
repart., Biology Department, Clarke College, Dubugque, Iowa.

Field surveys have lorated & state-listed rare spacies

and 22 small prairie remnants.

Zeneral Refarances

Mational Park Service. 1973, effigy Youands Natioaa!
Monument/lowa. Brochura. 2 pages.

Naritomal Parhk Service, 977 Statemenr far management.
£ffizy Youads Hational Monumant/ Iowa., L& PAZES .
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FORT LABRNED
Maztiounal Historic Site

Fanaas

In the sarly 1B848Q0's, Fort Larned was the northern anchar
of the line of forts that outlinad the military frontier of
the southwesgtern portion of the United States, Fort Larned
was first charged with protecting the mail and travelers on
the eastern segment of the Santaz Fe Trail. Later it servad
as 4 base for military operatieons against the hostile Indiansg
af the central Great Plains. ﬁy 1873 the fort was abandoned,
and ip .1BB4 the buildings and 1land were sald at publie
auctian, It rewained {a private ownership  wuncil the
astablishment of Fotrt Larned ®National Historic Site was
authprized on Avgust 31, 1964,

The Fork Larned Mational Historic Site concains 718.4
acres (290.3 hectares) 1in two separate Ltcacts [Figure 73,
Much @f the land is in scenic ezsement. The detached Santa
Fa Trail Ruts rtract of 44 acras {18 hecrares) is laocated 5
miles (8 kilometrsrs) southweszt of Forr Larned, The Sanca Fe
Ruts rracr is native prairie. Approximarely 82 az2eras (33
hectares) of the main unit is classified as riparian. Abour
277 acres (12! hectares) have been reseeded to native prairie

species and arg ia various stages of succession.
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Kuchlar Vegatation Type: Bluestem-Grama Prairie

(Andropogon-Bouteloua} (Map NHe.

69)

Present Vegetation and Prairie Manmagement History

The Fortf Larned Mational Hisrtariec S5ite has been divided
into 12 wvegetation management wunits, It c¢an be postulated
that all of the‘site was grazaed while Fort Larned was active,
In all probabilicy, areas claose to the stables and pens
recalved heavy grazing, Following abandonment and s5ale of
the property, most of the land was farmed,. small fragments
of the griginal praivie sod exist =zlong the banks of the
Pawnee HRiver. A small arez of n;tiVE sod i; 2lso preseat
near the Eformer military dump in Unit 3.

The detached Sanca Fe Trail Rupets Trace, Unic 12, 1is
original pralrie sod. Incensive grazing by domestic animals
has removed most of the tall and mid-grasses. Graziag by
domestic animals hasz been eliminated, but the planta on much
of the area have been grazed or clipped mear the soil surface
by prairie dogs. Prairie dog vontral measuves have racently
been ilnitiated.

In 15963, a project was initiaced to convert the
cultivaced land back iato native wegetatioo asz a2 part of

recrearing thae historic =scene, dlthough the area had

originally supported a mixtwre of rall, and mid-, sad short



grasses, blue grama and buffalograss were the primary species
selected for planting. The resgseon for this decision to use
shert grasses was the concarn that taller grasses would
constitute a fire hazard,

The origiaal plan was Lo progressively seed portions of
the area to grass during a five-yzar perioed. Two planting
methoeds were employed: (1) planting native grasses directly
into 2 prepared seedbed and {2) planting sudangrass (Sorghum
vulgavre) in the spring anrd harvesting in the Eall, leaving a
four-inch {ten-centimeter) stubble 1in uhich te seed rhe
native grasses the follawing spring. All of the seadings
were not completed during the proposed five-year period.
Most of the vegecation management units were mowed for weed
contrel thraugh [979. Herbicides were also occasionally used
for weed conkral. Frescribed burning was 1initiated as a
management tool in 1983 and mowing intemsity has generally
decreased.

At present ¢oo)l season, wWweedy grasses dominate several
of the units and weedy Fforbs are 2 problem in several areas.
Noxious grasses and foarbs are alse present. Native short
grass cover has appeared ro be stacic for at ledast the last 3
years but mid-grass cover nas increazsed slightly. Tall grass
cover is sparse ILn most areas, but levels arte increasing ié
several ploats. Lavels éf both mid- and tall warm seazan
Brasses must Llacrease several-fold befors a2 desired c¢limax

prairise is reached. A& summary of sach unit follopws:
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Vegetation Management Unit 1. an  excelleat plant cover

2xists 1n this unit. IC furnishes the historic stte with an
example of a western Kansas short grass prairiae., The wastern
4.5 acres {1,383 hectarves) were seeded to a slightly different

mixture than the remaining area. Silver Bluestem
{Bothriochloa saccharoides), vepresentative of southwestern
prairies, way be found {n this area. Bilue grama and
buffalograss account for the majority of the cover. Other

importaznt species arvre sideoats pgrawma and littie bluestem.
Weedy species such as dandelionm {Taraxacum nfficinalel and
tall lettuee (Latuca canadengig] are present, Hay was cut
from the areag in July 1931. A prescribed burn was conductced
on Lthis unit during the third weaek in April 19812.

Yegetation Management Ualt 2. Species presenbt in this wnit
are similar to those in Unit 1. Auffalograss and blue grama
represent nearly half of the eover. Colonies of bur ragweed
{Ambrosiaz grayi) remain froem the perigd of cultivation.
Forage and litter were removed by haying in April and July
1981 and July 1982. This unit was burned in [9%85.

Vepetation Management Umit 3. Vegstation Management Uait J
15 composed of three distinet typea of wvegetation. ' Over
one=forth of the cover is wvestern whedfgrdass. This species
scenrs primarily on the slapes. Buffalograss was planted in
L1980 on the disturbed sites, and a small amount of native sod
exilsts on the top of a small hill along the zouth border of
the Fart Larned Natiomal Historic Site, A prescribad burn
was conducted in this unitc in 1985,

Vegetation Manzgement Unit &, Unit & has =zn excellent cover

aof tall, mid-, and short grasses, Over 50% of the area 1is
accupied with buffalograss and blue grama. Switehgrass,
sidecats grama, silvar bluestem, and sand dropseed

{Sporobolus cryptandrus) are alse common. Litter and forage
waete removed from this area by cutting and baling in April
and July 1981 and July 1982. This wunit waz burned in [|984
and [%85.

Yegetatign Management Units 5, & and 7. Thesze WVegebtattion
Management Unilts have similar wvegetation. Yagatation was

characterized in 1980 by large quantities af wundesirable
plants such 45 downy brome f(Bromus tectorum) and hkochia
(Kochia scoparia). The higzhly farrtile sotls adjacenr to LCLhe
Fawneg River originazlly would have supported tall grasses

such as blg oluestem, switchgrass, and indiangrass, The
seaeded sharbt grasses are unable to compete with the weedy
species on thia site, The east portion of [nit % and all of

Untts & and 7 were mowed and Lalad ino April and July 1981 and
July 1982, The west portion oF Unit 5 was mowed with a £lail
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mowet in 1981 and 1932, Poetions of Uaits 3, &, and 7 were
burned in the peviod 1983-85%. 4 4 acre {l.6 hectare) arca in
the western part of Uait 5 was mowed, lightty diskad, and
planted to 2 mixture of prairie grasses and forbs in [983.

Vegetation Mavagement Unit B. A large portion of Unit § has

unsatisfactory vegetation which is similar ia compesition teo
that in Units 35, 6, and 7, Vegetation on this unit was cut
and baled im april and July 1981, The atea was burned during
the third week of April 1932,

Vegetation Management bnits % and 10. Units 9 and 19 are the

Eweo smallest units. FBotanical composition data collectad in
1980 indicate an abundance of weeds and few prairie spacies,
These units were mowed with a flail mower in 198l. They were
burned in April 1%32.

Vegetation Management Unit ll. WVegetation Management Unit 11

is locared in aud around the building site. It has gengrally
been closely mowed throughout <the gzrowing season. The
resulceant vegatation is primarily buEfalograss with a few
commen lawn weeds,

Vegetation Management Unit 12. The detached Santa Fe Trail

Rurs tract, or Vegetation Management Ynit 12, has the
graatest diversity of species om the Fort Larned Hational
Historic Site. Hany years of intensive grazing by domestic
enimals aeliminated or greatly reduced many of the tall and

midgrass species. The shortgrass sod 1s dominated by
buffalegrass, but oumerogus wundesirable weedy species are
present, The prairie dog population in this Onit was

substantizlly reduced following control measures initiared in
January and December of 1982, The uni¢ was preseribed buraed
in 1984,

Land Use and Vepetation Within One Mile of the Park Boundary

The area surrounding the Fort Larned Mational Histaric
Site is almost exclusively «classified as agricultural.
Hasre of the land iz wused <focr the producrcion af wheat

{Tricicum 2estivum), alfalfa (Medicago satival, anrd graina

sorghum {Soreghum bicalar). Vegetation in the riparian arza

outside of the park boundary 1is similar to that within the

boundary.
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Frairie Research
Landers, Rogar Q. 1975, A rTepott on Ethe satatus and
management of native prairie 4reas in Natiomal Parks and
Monuments in the Midwast Regiogn, Department af Batany and
Plant Pathology, JIowa State University, Ames, lowa, 126

pages.

Dr. Landaers described the wegatation of 22 plots ar Fort
Latned Hational Historic Sice, Some of these plots have now
been combined to form the 12 VYegeration Hanagement Units,
Specific minagementr Tecommenditicns were made concerniag
mowing, seeding, 2nd burning.
Stubbendieck, J., Catherine Jo Wiederspan, and Kathie J.
Kjar. 1980. Prairie <rastorations: an evaluation and
specific recommendations for management. Matural Resocurces
Enterprises. Lincoln, Hebraska, 935 pPages.

Physical conditicns, including climate and soils, af rhe
area wevre described, The originmal vegetation of the bluescem
pralirie, Eloodplain foresec, and frashwatar marsh i1s

characterized, The 12 wvegetation managemenl units of tfhe

historic site were delineated, and Ethe management history oft

each wasa presented. The 1380 vegetation of each wunict was
described in terms of basal cover of individual species, &
five—year management parogtam, by unibs, was recommendsad. d

second part ¢f this research involved assembling an herbarium
collection, Hora than 203 species were collacted. This
report listed the specimens b5y sclentific name (includiag

duthority), common name, and lists the vegetation management



]
unics in which they occur, Insktructions for speclimen
preparation and herbarium maintenance are alse includad.
Becker, Donald 4A. 1985, Vegetation sutrvey and prairie

management plan Eor Fort Lacned Hatiomal Histeoeric Site.
Ecosydtems Management, Elkhorn, Nebraska., 90 pages.

Gr. Becker placed transect lines across the vegetation
manzgement units and established permanent gquadrats along
thegsa lines. He recorded density, frequency and covar dacta,
Additional herbarium specimens were collected. He developed
4 pralrie management plan  which included options and

apportunities for recreating the historic vegetation scaensa.

General References

Wational Park Setwvice, 19875. Fort Larned. ¥orr Lartned
National Historiec Site/Kansas. 4 brochore. 2 pages.

Mational Park Service. 1a78. Yaster plan. Fort Larned
Naritonal Historic Site/Kansas, 43 pages.

National PFark Service, 1978. Statement for managzement.
Fort Larned Natigmal Historic Site/Kansas. 10 pages,
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FORT S<OTT
Mational Hiskoriec 3ice

Kansas

Forr Scott was established in 1842 as a basg far 0.3,
Army peace-keeping efforts on the Indian Erontier. It was
abandoned {n 1833 and became a civilian community,. [t was
reactivated during the Civil War and also for a short peried
in the 1870's. The establishment of Fort BScebt ¥ational
Historic 5S5ite was authorized on Qotober 19, 19%978.

Fort Scott MNational Historic Site is located within
Fort Scott, Kansa;. Fedaral land tpotals 16.8 acres (6.&
hectaras). It eontains about 4 azcres (1.6 hectares) of

restored tallgrass or bluestem prairie.

Zuchler Vegetarign Type: Moszsalc of Bluestem Prairie

(Andropogon-Panicum-Sorghastrum!

and Gak-Hickary Forest

(Quercus~-Carva) {Map Va3, 74 and

too}

Present ¥egetation and Pralrie Management History

Prairie was elimiaated from che Llmmediacte area as Lhe

fFore was being developed and gccupied. A pralrie



2 3. Prairie map, Fort Scebtt National Histuvric St

48

Ce.



59

restaoration project beganm ia 1979 with the planting of a
mixture of forbs and grasses. The grass mixture was big
bluestem (16%), little bluestem (50%), sidepats grama (12%),
cswitchgrass (8%), and indiangrass (14Z). The forb mixture
was leadplant {10%1, Haxmillian sunflawer {Helianthus

maximiliana) (5%), tall gayfeather {(Liatris scariosal) (1!%},

purple prairie clover {Fetalostemum PUTPUTEWM} {14%},

gravhead prairieconeflower (30%), blackeyed susan (Rudbeckia

hirrad (10%), pitcher's sage {Salvia pitcheri) {(10%), and

cowpassplant (10R}. The Lwo mixtures were combined before
seading. The restored prairie areas have been maintained by
moewing. Sidecats grawma, indiangtrass, and little bluestem are
well established in Ehe area behind the carriage houss and
post bakery. Grayhead prairieconeflower, Mazxmilllian
sunflower, indiangrass, sideoats grama, and big bluestem ware

nated in the area near the infantry barrvacks in [981.

Land Use and Vegerarion Within One Mile of the Park Boundary

Histaric Fart Scote sits on a low limestone bluff
pverlooking the Marmaton River. [t 1s lacarad vaotally within
the city of Fort Scatt. The principal fort area is level but
the easzt side of the park slopes geacly downhill. The
suvrpunding tervain is relatively flat and is pcoccupied with

commarcial and ragsideacial buildings. A porriosn of the ares
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is still classified as dgricultural with cultivated

farmland.

Prairie Research

Dr. Jim Jackson, Miszsoeuri GSoutheen State College is
curvently comparing the fort's restored prairie with a2 nearby
native prairie. He will develop guidelines for future

restaoration.

General References

¥National Park Service. 1967, A master plan. Fork Scott
Historical Park/Kansas. 71 pages.

Wational Park Service. 198!, Intecrpretive prospectus.
Fort Scott National Historic $ite/Kansas. 39 pages.

Hatrional Park Service, 1941. Statement For managemeat,
Fort 5cott Natioenal Historic SitefXansas. 14 pages.

Naticonal Park Service. 1982, Fort Scaokt HMatianal Historic
Site/¥ansas. A brochure. 4 pages,



CGEQRGE WASHINGTON CARVER
Mztignal Monument

Missourdl

George Washington Carver National Monument was authorized
in 1943 and formally established in 1953 as a memorial to che
aceomplished scientist, He g2rew up on Lthe Moszeszs Carver fartm

during the 1860's and 1870's. Most of the farm 1s located

within the curreat park’'s boundarias. The park contains
21 acres [85% hectares}. Five: r prairie areas are located

within its boundaries. Seeded and natural prairie occupies

approximately 55 acres (22 hectares}) (Figure 9).

Kuchler Vegatation Type: A mosaic of Bluestem Prairie

{Andropogon—-FPanicum—Sorghastrum)

and Oak-Hickory Forest

{Quercus-Carya) (Map Nos. 7F4& and

100}

Present Vegetration and Prairle Managemant Historw

Much of the tand act Seorge Washington Catrver Hational
Monumemnt is relartvely level and fertile and was ooce
cultivated or used as pasture. Jackson and Bensing (1982}

described Ffive prairie areas Etokaling approximately 25.2
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acres (10.2 hectares). They Wwera characterized oom the basis
of interviews,  thistorical documents, aerial and ground
phatographs, vegetational plot sampling, compilation of a3
spacies list, so0il g¢lassificatien and seil analysis. All
five ateas wera originally nativa prairie ar the tcime of
Moses Carver's occupancy of the farm.

The primary park objective is to recreats the histgric
scene of the 18580's Mpsesz Carver farm through the restorabion
and reestablishment of these native prairie areas.

Five management units have Yeen established. All five
units were burned in March 1982 and overseeded with a mixture

of native grasses, Management Unit & was ingluded within the

-vegtoration progTam in 1982,

Managament Unit 1 (3.8 acres or 1.5 hectaraes) shows no

avidence of rcillage. It is in an early stage of natural
prairie succassion. The wesktern one-third has been protected
from grazing and fire, which hasz rTesulced 1in a dense,

unnatural stand of woody plants. The eastern poartian has been
historically mowad in the apring and again is the late summer

ar early fall. Some light grazing has also nccurred. In
1981, big bluestem and broomsedge (Andropogon wirginicus)
wera cChe Lwo most important species 1in thia unit, Tall

fescue (Festuca arundinacea}l 1is an undesicable cool season
invader, and it was Egurrh most important in Management Unit
l. This wunit was burned on Harch 24, 1982, aund was
averseaded with a mixture of native grasses and farbs.
Subsequent evaluation in July and September of 1982 iadicated
big bluestam and little bluestem have tnereased
gignificantiy. This unmit waa burned in Aprii of 1983 and
limited avreas wece saedad in May.

Mamagemenat Unit 2 (2.8 acres ot Ll.. hectares) shaws
evidence of rvillage. Historigal regords indicate £hat 1t has
been subkjected to many years of severes overgrazing. Invading
woody plants were tvemoved in the spring aof 1982, Species
composttion data in 19281 showed that 1t was dominated by
weedy spacies, It was tilled and seeded to prairie specles
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in 19282, Zvaluation of this sesdiag in July and September of
1932 iadicaced Llitetle bluestem seedlings ranked fourth in
Lmporcance., Thils species was not present ia the 1981
sampling. Poor growth resulted Ffrom wundesirable wWweather
conditions, and the area was reseeded in May 1983.

The ezscern portion of Management Unit 3 was subjected to
intensive tillage for many yearvs besfore it was designated as a
pasture. Total area of the unit is 4.3 acres (1.3 hectacres).
Broomsedge and rtall fescue were the dominant species. The
westarn portion has been pretected from gzrazing and firae,
which has rasulted in a dense stand of woady plaats, Ina 1932,
a portion of the area was burmned, and the resct was tilled., It
was seeded to forbs and grasses in HMay 19827, Evaluation of
the western portion in July and September of 1987 iandicated
that while waody species atill dogminate, little bluestem now

ranka fourth in imporctance. Mowing has been used a3 a
management tool because sufficient ground cover Ls not present
Eor Burning. A Tesztoraticn program, which includes disking

and reseeding, for the lower eastern portion was initiated in
1934,

Hanagement Unit 4 (4.6 acres ar 1.9 hectares) has had a
divarse history. At varicwus times it has Bkeen- a bharnyard,
plowed field, and a site for a rcoadway. Saveral other wysas
have been made of the land. The dominant species was Kentucky
bluegrass {Poa pratensis), which i3 an undesirable cool season
invader. Varicus other species were also prasant. This unit
was burned, disked, asnd seeded In the spring nof 1982. The
restorafion success has been severely impeded by poor climactic
conditions and competitian from coal season exotic species,
The eastern ona2-half of this unit was reseeded in May of 1933
gand still represents a major management concern.

Management Unic 5 (%.7 acvres or 3.% hectares? contains
several pure atands of big bluescem, 1little bluestcem, and
indiangrasa. Annnal mowing was the manzgement practice for
many years, bubt recently it was done on a three-year interval,
This wait were burned, shallowly disked, and seeded Lo prairie

speclies in 1982, In vegertative studies campletad tn
Septamber 1982, big bluestem was ranked [irst {in importancae,
This wunit was burned agaie in &pril of 1983, and selacted

areasas were subjected to cveseeding.

Management ¥nit & (l.5 acres ar 0.4 hectares) was
included withia the restoeration prggram ia 1987, It was
burned, disked, 2nd seeded. Anglysis of this umit o 1932
indicated that big bluestem and litcle bluestem were prasant
La high frequencias,
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Followup studies were conducted on these management units
betwaeen 1982 and 1985. All wunits =2xcept four showed 4an
inerease in native prairie species aad a decrease in noxious
weedy plancts. In wnit & the wvegetatienal composition

improved bub net as dramatcially as in the other units.

Land Yse and Vegatation Within One Mile of the Park Boundary

-

Land use within one mile (l.& kilomecer} of the park 1is
basically agricultural, A few cereal and row crops are
praduced and grazing occurs. Grazing 1s daone on pastures
seeded Eo tall fescue. Approximately 360 acras (l46 hectares)
of native prairie remain in the area. Wopody plants commonly
sccur on lowlands dnd waste areas. To the southwest of the
park, a small tailing pile remains from a previous mining

operation.

Prairie Research

Landers, Roger (. 1975, A rTeport on the =statua and
management of native prairie areas in National PFarks and
Monuments In Che Midwest Region. Department of Botany and
Plant Pathology, Iowa 3tate University, Ames, Iowa. 126
pages,

Commenkts on George Washington Carver Hatlonal Monument
within this rteport artre limited to Ethe 19-acte (3 hactarae)
pasture west of the wisitor ceater, Ie i3 not %nown 1E 1t
was ever cultivated. The pasture was mowed Cwice yearly fram

L9952 through L1973, It was mowed once in 1974 and i1n 10975,
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Dr. Laanders indicated that this area was in excellent
conditcion, He recommended contineed mowing and did oot
recommend & prescribed burning program.

Jackson, James R. and Betry Bensing. [9az, 4 historie and
vegetational survey of the five prairie areas at Georgze
Washington Carver Naticonal Moaument. Unpublished.

This vegetation survey of the prairie areas of Ceorge
Washington Carvet MHational Monument was conducted in [981.,
Belative frequency, relative density, relative cover, and
importance valuesa are given for individeual species. Seme of
these data may be found in a later published report (Groves,

et al. 193]]4

Jackson, James R, aod Betty Bensing. 1931, & managemant
plan Efor the five prairie areas at George Washington Carver
Natipnal Menument. George Washington Catver Nacional

Monument Research Bulletin. 1:1-15.

The five pralrie management areas at George Washingtaon
Carver Watlonal Monument were assigned specific management
practices based wupan the history and present vegetational
compesition of each wuanit, Management tools such as

reseeding, vplowing, mowing, and prascribed burning were

recommended.,

Falmer, Ernest J. L253. The flora and natural histarvy of
George Washingron Carwer Haticnal Moousant.
Research/Resources RZeport MWR-1, Midwast Regian. Natiounal

Parhk Sevvice. 19 pages.

-
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This manuscript was completced in 19260. Flant

nomenclature waa updated for this publication. It includes a
brief narralfiva histeory of George Washingten Carver and of
the George Washington farver Hational Monument,. 4 list of
the wvascular flora is included and i3 arranged by Family.
Common and scientific names are pgiven.
Stockham, Jim C. and Mazrk M. Hense, 19353, Woody plant
commenities of George Washingron Carver National Monument,
George Washington Carver Hational Mooument Reseavch Bulletin.
l:1la~23.

This study iodicated that the woodland area of Ceorge
Washington Carver National Mooument is a monpcommunity area,
This is based on diversity and frequancy data from plot
samplas, elevation studies, and soil.analyses. Due to sevara
disturhance it is posaible, however, that thece could have
ariginally been more than oae type of woodland community,
Houlhan, Theresa M. 1223, 4 small mammal survey on prairie
management area Four at George Washington Carver National
Monument. Ceorge Wazhingtoan Carver Jattonal Monumendt
Rasearch Bullatin. 1 :47~-64.

A small mammal study was initiated on prairie management
wait oumber Four af George Washiagtoan Carver Naticnal
Monument during the fakl oFf 1981, This was a pre-mandgement
mammal s5tudy. The faur species of small mammals thac were
live trapped wer4 Che saftoen rtat, white-footed mouse, daer

mouse, and least shraw, Home range and density values were

alsp determined.
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S5tejskal, James and Touny Moehr. 1%83, Biomass Survey of the
six pra2irie management units of Geoarge Washington Carver
Hetional Monument. George Washington Carver MNatiomal
Monument Research Bulletin. 1:865-30.

4 bigmass survey was ilmitiated in 1982. Past wmanagement
of the prairie units is discussad. Biomass of pgrasses and
forbs is realated to the proportion of aach in the seeding
mixture, Bilamass of the grasaes varied from a low ofF 7.16 ta

a high of 34.00 grams/0.125 m?. Forb biomass varied Erom

1.77 to 30.85 grams/0.125 m2,

Castillon, Kim. l19g3. 4 small mammal survey on prairie
management area four at George Washingtaa Carwer MNaticnal
Monumenat., Gaorge Washingtoea Carver |National Honument

Regsearch Bulletinm, 1:28!-95.

A small mammal survey was conducted on an area that was

subjected to burning, disking, and reseeding inm the spring of
1%82. The work was done in the fall of 1982 to evaluate the
effacts of these managemenl Lools on these rodents, Cotton
rat and housge mouse were the only species encounterved in this
study, Due primarily te the design of the study, Eaw
conclusions could be made. Home range and populacion density
ware dlso recorded.
Groeves, Marylin, James R. Jackson, aad 3etty Bensing. 1953,
George Washington Cavver Natiocnal Monument Prairie Managemant
and monitoring program. Phase 1 report. Veggakbtational
danal¥sis and management recommendabtions. George Washingron
Carver MNartional Moaument Resecarch Bulletin. Lel27-148.

The five jprairie management areas at George Washiagtan

Carver Natignal Monuwmant wetve cvaluatsd on the basis of their
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vegetatiénal reaponse Eo the prairiée mandgement pragram
implemented in 1982 by pavrk officials, It was Found Ethat the
importance of native species such as big bluestem and titele
bluestem increased during this period, Specific management
problems were identified such as coocl season grasses aad the
encroachment of woody species. Future management suggestions

included buraing, mowing, and limited herbicide use,

General References

National Park Service. 1977, Statement Ffor managament.
George Washingteon Catver National Monument/Missourti,. g
pages.

Mational Park Service. 1979, Interprative prospectus.
Genvrge Washipgtea Carver Mational MonumentfMissouri, 32
Pigeda :

National Park Secvica, L382. Fire management plan, George
Waghington Carver National Monument/Missouri. 83 pages.

National Parkx Sarvice, 1982, Resources management plan.,
Genrge Washington Carver National Monument/Missouri. 143
PAEES .

Mational Park Sarvice. 1983, Prairie raestoralion action
plan. Gegrge Washingtpon Carver Wational Monument/Missouri.
59 pages.
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HERBERT HQOVER
Wational Histeoric Sitae

lowa

The birthplace of Herbert Hoover was designated as a
National Historiec Site on August 12, 1555. It is situaced
within the incorpofaced limits of the community of West
Branch, Iowa. The parchk contains 191.1 acres (73.37 hectares)
of federal land and 5.7 z2cres (2.3 hectares) of nonfederal
land for a total of 18§.8 acres (75.6 hecrtares). The park is
rectiaagular in shape and 13 cut diagonally by the West Branch
ok wapsinonac Gregk; In the spring of 1971, 76 actes {31
hectares}) of culrivated land lyiag to the south and west of
the presidential gravesite were seeded back to native prairie
grasses {Figura 107. The restosred praivie was established
boath as a maintenance feature and as a representation of the
eavironment characteristic of the landscape duriog the

bovyhood daya of Yerbert Hoowvar.

Kuchler Vegetation Twpe: & mosaic 0f Bluestem Prairie

{Andropogon-Panicum~Sorghastrum)

and CQak-Hickory Forest

{(Quercus-Carval (Map Nos. 74 and

104q]
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Present Yegetation and Prairie Management History

A mixture of big bluestem, little bluestenm, switchgrass,
indiangrass, and sideovats grama was seeded on &5 acres (26
hecrares) of vpland in the spring of 1971, At the same time,
big bluesten, switchgrass, and indiangrass were seaded oo ]!
acres (5 hectares) of watter sites. Ha praictie forbs wera
included in the seeding nmixture, Extensive annual waad
growth eccurred during the first growing season. The entirte
drea was mowed in midsummer of 1971. It was burned in Ehae
spring 2f 1972 to stimulate the nswily planted grasses and to
reduce competition from weeds., Starting inm 1977, 20 acres (3
hectares)} wersa mowed each fall on a tetational basis. The
hay was baled and-haﬁled away Lo remove tﬁe excess argani&
matier which would be rtamoved by fire in the gatural

eécosystem. Canada thistle (Civsium arvense}) infests portiocas

of the area, Attempted coatrel measures have included bhoth
mechanicdl removal and application oF herbicides.

Mowing as a peneral management practice was stappad in
1980, In April 1984 approximately 40 acres were burned,
Faliowing the burn, 30 acres infested with Canada thistle
were chemically treated, plowed, and reseeded to a2 mixture of
prairie grasses and forbs.

iz bluestem, tindiangrass, and switchgrass dominata the
pralirie, comprising neazly 70 of the relative cowver. Small

gmounts -of little bluescem, sidescats grama, and Canada
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wildrye fElvmus canadensis) are also present. MNumaerous focbs

have moved Lnto the area. They include {anada goldenrod,

astera, giant rTagweed {(Ambrosia trifida), comwmon ragweed

{Ambrosgia artemisiifolia), lettuces (Lackuca spp-)s dandelicon

{Taraxacum pEficinale), American burnwead (Ecechtices

hieracifolia}l, Platte groundsel {(Senecio plattensisi, alsike

clover (Trifolium hybridum}, white swestclover (Melilotus

albal, common milkweed {Asclepias syriacal, horsetail

(Equisatum arvenael, Pennaylvania smartwead {Polygonum

pensylvanicum}, hedge bindweed (Convelwulus sepium), field

thistle (Cirsium disealaczd, and bull cthistle (Cirsium

vulgare}. Woody plants are present, but a2re not dense ia the

area. Haﬁdy ‘specles include siberian elm (Plmus pumilal,

elderberry [(Sambucus canazdensis), hoasysucklas {Lonicers

spp.ty mulciflera rose (Rosa wmultifloval, and dogwoods

{Cornug spp.J.

The prairie grasies are widely distributed across the
area. The stand L5 sufficiently dense to dominace, but the
growch of the native grasses 15 somebimes inhibited by

accumulatianr of litber.

Land [Ise and Vegerartion Within Qne Mile oF the Park Zoundary

The ezsat and north sides af Herbert Hoover Hacional
Historic Site are bounded by the town of West EBranch. Farh

residential and commercial strucrtures are located near the
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pdrk. Interstate %0 runs along the south side of the park.

Farmland occurs beyond the hizhway and on the west side of

the partk. Gorn and soybeans are the most commgaly produced
crops. Vegetation along the Westc Branch of Wapsinonec Creex

is similar te that along the creek inside the park.

Prairie Regsearch

Landers, EHRager 0. L35, A rTeport on Lthe status and
management of pative prairie in WNational Parks and Monumencs
in the XNidwest Region. Department of Botany and Planc

Pathology, lowa State University, Ames, Iowa, 126 pages,
Dr. Landears traced the hisktory ok the prairie

reestablishment and commented on its condition im 1975, The

condition of the prairie varied Erom excellent to vary weedy.

Few woody species had invaded but herbaceous weeds were
thought to be a problem.

Landers, Roger (. 1977, Reestablishment and management af
native prairie areas., Department of Beotany and Plant
Pathology, Iowa 3State University, Ames, Iowa. 14 pages.

Or. Landers alsoc conducted a portionm of his research aa
astablishmenrt of forbs from seeds and transplants on this
site in 1976 and 1977. Be cautioned agatnst drawing
conclusigns froem his re2sezrch because of exitemely dry
conditions during cthe studyv. Direct seeding of forhs was
less costly but less successful than transplanmcing sesdliags

started in the graenhouse.
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Christiansen, PFaul. 1982. ?Prairie inventory: Herberer Hoover
Mational Historic Site. Cornell College, Mount Vernon, [owa.
22 pages.

Dr. Paul Christianaen conducted a prairie inveebory 1in

August 1982, Five transscts were samplad at four-rod

intervals with a 20 x 50 ecwm guadrat. The Daubenmire mechod

was wused to score covaer in 95 plots, e also eaztablished
permanent transacts Ffor future comparisgns, Big Bluestem,
indiangrass and switchgrasa dominated the prairie. He

recorded seven grasses and over 20 forbs,

General References

Hational Park Sarvice. 1874, Haster plan. Herbert Hoaver
National Histoeric Site/iowa. 231 pages.

National -Park Service. 1977, A apecial mastcer planm study.
Harbert Hoover Naticnal Historic $ite/Iowa. 24 pages.

National Park Secvice. 1973, Statement for management.,
Herbert Hoover National Historiec Siteflawa. 12 pagas.

HMarional Park Service, 1982, Herbert Hoowvwer MNarional
Historic Siteflowa., A& brochure. & pages,.

Hatienal Parck Service. 1982, Natural resopurces managemant
plan. Herbert Hoover MHatiounzl Histeric SitefIowa. 10 pages.
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HOMESTEAD
Hational Mopument of America

Nehraska

Homestead Natlonal Monument of America 1s locarsd on Che
claim ¢f Daniel Freeman, one of the first applicants to file
under the Homestead Act of [B62. ODriginmally, the Homestead
Act made 1t possible Ffar sattlers to alaim Farms of 180 acres
(84 hecrtares) by paying a minor filing fee, buitdinz a house,
living on the land, and cultiwvating if Eor Ffive years, The
monument commemorates the influsenca of the homestead movemant
pn American history. It is also a memorial to the ploneers
who braved the vigors of the prairie frontier ro build their
homes and fortunes in the new laad. Homestead Wational
Monument of America was established in 1936.

The monument consists of [94,.6 acres {(78.8 hectares).
Federal land makes up 182.1 acres {(73.7 hectaras) aad there
are 12.5 acres [3 hectares)] af nonfadaral tland. The partk
contains abgut 95 acces {J8 hectares) of restored prairie
fFigure LLJ. 4 detached acea of school grounds, which 1is
incliuded inm the <total acreage, contains 1.2 acres (7.5
hectares) with approximately 0,7 acre (0.3 hectare) of

prairie.



g

i




58

Yuchley Yepgaetation Typa: Bluestem Prairie

{&ndropogun*?anicum-Sa:ghastrUm}

{Map Ho. 74}

Present Vegetation and Prairie HManagement History

Yoat af the nonwooded arsas of what is now Homestead
National Mcnoument of America were plowed within a few years
sfter being claimed by Paniel Freeman in 1B&3, These areas
temained in culbcivation through 1937, Undoubtedly,
significant amounts of copseoil were lost through erosiecn
during the seven decades of culcivaciaon,

The area was seeded in 1%39 to native grasses harvested
in Gage County. This was one of the Ffirst, if not the firse,
attempt at revegetation with prairie species on WNational Park
S3ervice property, Few detalls were assembled concerning
establiishment following the Ffirst planting. Records shaw
that a "good establishment™ was opbrained, and prairie sod was
brought ina to use an severaly aroded spots., These spots were
primarily in gullies on the hillside.

Records iadicate a sasteady improvement in the prairie

vagebation. fPrairie hay and little bluestem seed were
harvested in the early 19530's. Héwing and herblcides wara
nged Eor weed c¢antral in the mid-1950"'s, Mowlng was
conducted gvery two Lo three years after seed maturciby. A

contraet for prairie hay in 1963 allowed the entire prairia,

™
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except the southeastarn coreer, to be mowed, That was the
last year that the entire area was mowed, Mowing and spot

tTeatment with herbicides were used for weaed contrel uncil
1973, Wo herbicides are presently in use.

Following wunsuccessful attempts of weed contrel by
mowing in 1967 aed 1968, rtwo attempts have been made Co
revegetate portions of the area. Approximately 10 acres (4
hectares) were seeded to prairie dominmants in 1965 in an area
southegast of the footbridge across Cub Creek. A partioan of
this area was reploved and replanted in 1%75. Weedy species
still dominated the area in 1983.

A prescribed burn was conducted on April 24, 1978 to
control woody species and remove accumulated litter, The
fire destroyed 70-~75% ofF the eastern redcedar {Juniperus

viriginianal ctrees. ¥igorous resprouting of many aof the

hardwood trees wasg an iadicaticno that one fire was naot an
adequate contrel measure. Some recrogression in the prairie
veagetation occurred during the nexr 13 to 12 years. A 17
acre (7 nectare) portica of the area was burned by a wildfire
in 1930, 4 second prescribed burn covering 8 acres (3
hectares! was conducted in the spring of [982. on April 24,
1983, a prescribed burn covering over 100 acres (40 hectares)
reauléed in the sucecessgful removal ofF 90 cto 952 of the
accumulated licter and grounmd cover, Woady gzrowth in the

thickets was seversly retacrded.
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The prairie can be separated into three general araasg:
{1} slopes to the south aad scurheast, (23 arazs most
recently plaanted gn the level areas, and {3} the temainder of
the level area. The slopes to the sourth and southeast
caontain good examples of prairie communictias, Big bluestem,
licttle bluestem, indiangrass, sidecats grama, and switchgrass
Are COMMON FETAa55€3. Farbs dineclude prairie rose, whorled

milkwead (Asclepias verticillata)l, prairia clavers

(Petalostemum spp.), slimflower scurfpez, and ground cherties

{Physalis spp.). The prairie communities have had time to
evolva, It i3 difficult, except FfFor an experienced
individual, te distinguish this area from aa unplowed
praircie.

4 portion of the more cecently planted area has never
developed beyond rhe weedy stage. It cantaias adly a2
scatctering of prairie grasses. More common are weedy spacies

such as prickly lettuce (Latuca scariola), common =ilkweed

(Ascleplias syriacal, aaktla {Urtica digicay, smoath

bromegrass (Bromus iaermisy, bristlegrasses {Setacia Spp.},

and horsaweed (Conyza canadensis).

The level arezs ars dominated by big bluestem,

itndiangrass, switchgrass, Canads wildrye {Elymus canadensis),

pralries cordgrass {(Spartins pectinata), and other pcairie

grasges, Cammena forbs Lnclude goldeareds, wild licorice
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(Gylcyrrhiza lepidota), and roundhead lespedeza {lLespedeza

capitatal.,

Woody plants are abundant (before the 1981 fire} on rhe
level areas and, to some extent, on the 3slopes,. Woody

species inelude wild plum (Pruals americanal, smooth sumac

{Rhus glabraj, eastern radeedar (Junipetus vicginianal,
dogwoods {Carnus Spp.t, buckbrush {Symphoricarpos
arbhiculatus}, elms fUlmus appaty ET&en ash {Fraxinus

pennaylvanicus}, and mulberry {Morus albal.

Land Hse and Vegetation Within One Mile gf the Park Boundary

The majority aof the land surrounding Homestead Natiomal
Hﬁnumﬁnt of America is clasaified as agriculrural. 1t is
used primarily for the production of corn, wheat, alfalfa,
gralna sorghun, and soybeans. Vegetation along Cub Creek
dgdjacent to the park i1s similar ke the woody first and second
grawth within the parck. A portion of the area bounding the

northeast corner of the park is ¢lagssified as residential.

Prairia Research

Landers, Roger 0}. 1975, A repart an Lhe status and
managament of nmacive prairie azeas in MWatismal Parks and
Monumants in the Midwest Region, Department of Botany and
Plant Pathology, Iowa State University, Ames, [owa. 124
pagas.
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Dr. Landers described the management history of the

restored prairie at HRomestead Natiomal Manument of America.
He indicated that incrsasting woody species reduced che
condition of the prairie. The southera slopes werve
considerad ko be the best example o f prairie.
Recommendations for management were iacluded.
Stubbendieck, J., Richard Sutton, and Jayne Traegac. 15984,
Vegetation SUTVEY and managemant recommendations For
Homestead Hational Monument of America. Hatural Resources
Enterprises, Inc. Lincoln, Nebraska. 85p.

These researcners conducted 2 vegetation survey of the
monumant in [9832-84. The work included collecting species
compasition data, establishing photegraphic poiqcs, and
establishiné an herbarium, .The informakian callectad will be

used Lo formulate long- and short-term management plans,

eneral References

Marional Park Service,. 1978, Homestead National
Monument/Nebraska, A brochure. 2 pages.

National Park Service. 1974, interpretive prospectus,
Homestead National Monumeat/Nebraska. 19 pages.

Hational Park Service, La79. Assessment of alvernatives.
Natural regources mandgemank. Homestwead National Monumant
of America/Nebraska. 42 pages.

Matlonal Park Service, L9B0. Natural rasources management
plan. Homestead Naticnal MWMonument of America/Nebraska. 59
pagas.

Hationmal Park Setvice. 1982. Reaspurce management plan and
environmental assessment, Homestead Natiocnal Monument of

sAmericafMebraska., 87 pages.
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ICE AGE
Hatignal Scientlfic Raeserve

Wisconsin

Ice Age Natiounal Sciencific Reserve was established inm
197l Lo assure the protection, preservation, and

interpretation of wvarious nationally aignificant land forms

thact wersa shaped by the last stage of conctinental glaciation.

It is composed of nine separate units spread across the State
of Wisconsin froem Lake Michigan to Minnesota. It is
authorized to include 32,500 acres (13,158 hectares) of land
tﬁ be managed by the Wisconsin Department ‘'of Natural
Resources. The wide geographical distribution and variety af
physiographic conditions of the Ice Age units makes possible a
diverse plant population., Thrtee of the nine units ars thought
to include prairie or prairie remmants. These units are Cross
Plaina, Kertle Moraine, and Devils Lake S5tate Park (Figures
12, 13, and 1[4}, Perhaps only 15 acres (6 hectares) of

prairie cccur in the Ieca Age Matianal Scientific Reserve,

Kuchler Vegetation Type: & mosalc of Maple-Rasswood Forest

{Acer=-Tilia) and Harthern

Hardwoods (Acev-Bertula-dbias-Tsuza)

(Map Nos. 99 and 106
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Present Yegetation and Praitie Hanagement History

Devils Lake State Park. A dry prairie gn the top of rhe sguth

gennd of the east bluaff is the site of a prairie rtestoration
project where treea were cut and the stumps treated to prevent
sprouting. It is an area of about 5 acres (2 hectares)
bordering the edge of the bluff., B8ig and little bluestem are
¢ommad ¢n the sike. MHumerous prairie forbs are also present.

Cress Plains. sbout 2 acres (0.8 hectares} of prairie are
present in three scattered aceas in association with oaks and
open fields with oaka. These areas were forwmaerly crop and

pasturelands. Big bluestem is ths mest cogmmon pgrass in Lthe
prairie areas.

Kettle HMoraine. Kettle Moralne contains about B acres (3.3

hectares) of prairie in asscciationm with open fields and
upland brush. These are areas of abandoned croplands aon which
the vegetation has evolved teo the polnt where zrasses are
dominant.

Land Use and Vegetaticn -Within One HMile of the Patk Boundary

Land wuse within one mile (1.6 kilometers) of the
boundaries is primarily asgricultural, Parcions of the areas
are cultivated for crop production, and same 2re grazed by
demestic livestochk, Forest species outside the boundaries are

similar to thosze instide the boundaries.

Prairie Research

WNo prairie rtesearch has beea conducted 1in Ice apga

Wational Sciaentific Reserve.

Ganaral References

Naciosmal Park Service,. 1973, Master plan. Ice Age
Watiamal Scisntific ReservefWiscensin, 93 pages.



INDILIANA DUNES
Marional Lakeshora

Indiana

Indiana Bunes National Lakeshore prasevrves an importast
remnant of what was onrce a  vast and uwnigue lakashore
gnvironment resulting from the retreat ofF the lasc graat
continental glacier game 1l rthousand years ago. The park
contatns 15 miles (24 kilometers} of the Lake HMichigan
shoraline and 12,534.8 arvres {(5,074.3 hecctares}). Fedaral land
totals 6,395.2 acres (2,589,2 hectares), and nonfederal land
tetals &,139%.6 acres (2,485.7 hectares). Immediacely inland
from the bsaches, saad dunes rise to almost 200 feet (61
mebers) in a4 series of ridges, blowouts, and valleys.

The Indiana Dunes Watianal Lakxeshare was authorized in
1966 and formally established ia 1972. Upland prairie exists
lan several unics {Figure 13]. Tatal area of prairte I3
astimated teo he 98% acreas (400 hectares). Prairie 15 located
in the Cowles Unit, 570 acres {(230.5% hactares)] Wesc Unit, 438
acres (L%.6 hectares); and the East Unit, 36 acres (14&.7
hectares}. The Hooser Prairie UYnit is about 335 acres (136
hectares} ta size and contains excellent praicrie. It is owned
by the State of Indianma but its included within the authorized

baoundzaries of the pack.
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Kuchler Yegetation Type: A mosaic of Bluestem Prairie

{Andropopon-Panicum—Sorghastrum)

and Qak-Hickory Forgse

(Quercus—-Carya) {(Map Nos. 74 and

1og)

Present Vegetation and Prairie Management History

Where the dunes have been stabilized for some time, the
predominant vegetation is aak forest. in the beach =zone,
however, some dures are still active and all stages of
vegeratbtive succession ¢an be seen.

The high, dry prailries include indicator species such as

little bluestem and silky aster (Aster asericeus), Dther

species are Indian paintbrusht (Castilleja coccineal, tick

trefoil (Desmodium {llinpense), pralirie junegrasgs, falae

bouneset (Kuhnia eupattorioides), slender yvellow f£lax {Linum

virginanum} and potcuplnegrass. More mesic prairies contain

indicator species such as big bluestem, compassplant, prairie

dock {Silphium terebinthinaceum}), anrd purple prairie ¢lower

{Petalpstemon purpureum’. Bther species include leadplant,

butterfly milkweed (Asclepias tuberosal, blue aster, Atlantic

indige, rattlesnake master (Eryngium vyuccifolium)}, white

prairie clover {(Petalostemum candidum}, prairie phlox,
indiangrass, porcupinegrass, and prairie dropseed,
Little artive management of prairie has oecurred at

Indiana TDunes MNaticnal Takeshore. Some pregtection from
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vehicles has been provided. Fire has played a majer role in
maintaining prairies in a climatic region supporting forest
growth., Accidental and natural fires have burned large araas
af the park. The Hoosaiar Prairie Unit is managed by Lthe State
of Indiana aand is burned on a rotating basis.

Encroachment of woody species has been and will continue
tc be the most serious threat to the prairies. Use of mowing
or herbicides for management has not been recorded. Roane of

the prairies have bean replanted.

Land Use and VYegetation Within One Mile of the Park Boundary

Complax patterns -of land wuse surrgund Indiana Dunes
Natienal Lakeshore, Three residential communities are
completely surrounded by the park. Major industrial complexes
physically divide the park and flank it on both the west and
easg. Few signifFicant prairie arsas exist ocutside of the

boundary. Common crops in the ares are corn and soybeans.

Prairie Research

Beseztch on the vegetatbtion in what is now Indiana Dunes
Rational Lakeshore dates back to the ternm of the century. The
early vresearch was summarized in a literature review by
Reshkin, at al, in 1975. The following {is rtaken from that
review (complete citations may be fouad in Section III of this

report):



"As is cowmmonly known, investigations in the
Indiana Dunes played an important role in makilng
acology a modern dynamic science. Pionsering
studies were made by Prof, Henry Chandler Cowles of
the University of Chicago of the dunes alonpg the
soguthern and eastern shores of Lake Michigan,. In
his analysis published at the turn of the century
Cowles (1899, 190l) presented evidence that plant
communities of the dunes follow one another in a
recognizable pattern: the dynawmic concept of
sucrceszign, One of Cowles' colleagues, Victar E.
Shelford, an animal ecologist, socn followed up on
this work (S5helford 1907, 1912a, 1912b) and
desgribed in detail how animals are intimately
involved in this process of succession as well as
exhibiting a successional pattern themselves.
Virtually every American textbook in ecology, and
many introductery biology books at both the high
school and college level, describe the patkern of
sucecession revealed in these studies and often
inelvde diagrams...."

"Being near to Chicago and offering s variety of
unusual habitata, the dunes atea was, and continues
ta be a mecca for naturalists. Particularly
noticeable, both Eto the ameteur and professiconal,
wa3 the unusual diversity of plant species {n the
dune region, and early pzpers noting this fact
{Peatrie 1922, 1928: Lyen 1927, 1930) were soon
followed by a book by Peattie {(1930) cataloging
these plants. Humerous additions and updatings
have since been made {Bushl 1934, 1%35; Hull 1937,
1938; Tryoeng, 19363 Laughlin, 1553)...."

"Concurrent with the semipopular natural history
interest there has continued a more scientifically
oriented secological interest. A series of
publications by Fuller (e.g. 1911, 192%, 1934, and
1%35) considered the relationship of suyccession to
evaporation, adaptations of dune plants, and the
general patfern of succession in the dunes
areayess”

"Some of the most recent work, and at the same time
a much needed modern review of the general aspects
of succession in the dunes 4rea, is that of Dlson
(1958). A concern underlying his work is that the
pattern of suc¢cession degseribed by Cowles, while
carefully qualified by Cowles himself, had ian irs
transmission avar the years been highly
oversimplified. Subjecred to guestion ia the first
paper listed, in partieular, 1s the commonly

g2
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expresgsed view that the suybgtrafte is mpodified
by succeeding communities s¢ as to be able
eventually Eto support a mesophytic community
dominated by beech and maple, the community
usuvally considered climax for the area.
Careful dnalysis of sc0ils wheoese ages were
determined by medern—-day wmetheds rather
clearly discraedits this aotien. At the same
time Dlacn uses modern sampling techniques ta
describe the dugnes communities. Analysis of
thess descriptions in combination with age
determinaticons reveal that there are many
paths that succession may follew in the dunes
with many variabiles influencing the
pattern.,.."

Jackason, Marion T. 1973, Evaluactiaon of Hoosier Prairie,
Lake County, Indiana, for eligibility for Registevrad
Fatural Landwmark, Indiana State University, Terre Haute,
Indiana. 346 pages.

This <zeport describes the physical, climatic, and

vegetational features of the Heosier Pralrie. Special
attention is givem to the unigqueness of ECthe prairie and of
the prairie species,
Laaders, Roger Q. 1975. 1Indiana Dunes National Lakeshore, In
& report on the status and management of native prairie areas
in National Parks and Monuments 1in the Hidwestern ERegion.
Department of Botany and Plant Fathology, iowa State
Univeraity, Ames, Jowa, 126 pages.

Dr. Landers delineated fouwr types of prairie; prairie
marah, low prairie, mesic prairie, and high and dry prairie.
He described the wvegetabicon for each of these typeas. Six
prtairie areas were selected and included in & section of

status af the prairies. The importance of Eire as a
management tool was discussed.
Wilhelm, Gerould 3, 19&0. Report on the special wvegetation

af the Indiana Dunes MNational Lakeshore. Research PFrogram
Report 8§0-0l. National Park Service, 262 pages.
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Vegetation is described. Individual species are listed
by common and scientific name.
Krekelar, Carl H. 1981. The biota of the Indizna Dunes
Naticnal Llazkeshore. 1In Ecosystem study of the Indizna Dunes
Wational Lakeshore. Volume Two. Research Program Report 8§i-
0l. Wational Park Service., 340 pages.

This report summarizes the historical bioclogical studies
that were coaducted in the areaz. The report alsc reports an
the field studies conducted E¢ obtain baseline data for the

partk. Methods are presented and plant communities are

discussed.

Hendersoan, Norman R, 1982. A comparison of stand dynamics
and fire history in two black oak woodlands in northwestern
Indiana. Master of Science Thesis. Itah State University,

Logen, Ueah, 57 pages.
This research was conducted within the park boundaries.
Differences in fire fregquency and intensity were Fowund to

cause differences berween twe black ocak (Quercus wvelutina)

arTeds. Fire hiztoery in each ares was determined through tree
ring analysis of cross degtions and wedges of fire scarcad
black gaks, Percentage cover and freguency of shrubs and
herbaceous plants are listed by species.
Kerr, ¥athryn, and John White. 15382, A vegeration rtesearch
and wmenitoring program for a fire plaan at Indiana Dunas
Natiopnal Lakeshore. HNational Park Service. 10! pages.

A program to mounitor wegetaticn and fuel was astablished

at the park during L%81. The program diancludes permanent
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vegetation aampling transects, photagraphic astations, and
information for developing and applying a fire managament plan
and to provide ©baseline data for a long-term study of
vegetation changes. This program will provide information on
areas before they are burned. It also provides a means for
making future comparisons regardiess of whether the sites are
burned. Methods are discussed and preliminacry data are
presented.
Reshkin, Mark, Herman Feldman, Wayne £, Kiefer, and Carcl H,
Krakaler, 1975. Basic ecosystem studies of the Indiana
Dunes Naticnal Lakeshore, Indiana UWYniversity Northwest,
Gary, Indiana,

These atudies were limited to the park boundaries.
Descriptions of the plant communicies are detailed.

Vegetation s$zmpling procedures are explainad.

General Beferepnces

National Park Service. 1971, Interpretive oprospechus.
Indiana Dunes National Lakeshore/Indiana. 22 pages.

Matianal Park Bervice. 1984, Envirgamental assessment,
Improvements to headquarters area and horse trail. Indiana
Dunes National Lakeshore/Iadiana, 35 pages.

Nationgl Park Service, 1976. Interpretive prospectus. Hest
beach. 1Indiana Dunes MWational Lakeshore/Indiana. 28 pages.

National Park Service. 1978, Preliminary information base.
Indiasna Dunes National Lakeshoref/Indiama. 178 pages.

National Park Service. 1980. Genetral management plan,
Indiana Dunes National Lakeshore/Indiana. 63 pages,

Hational Park Service. 1981. Indiana DBunes National
Lakeshore/Indizna. A brochure, 8§ pages.
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FIPESTONE
National Mongment

Minnesocfa

Long before European man reached” the northern plains,
Indians of many tribes were traveling as many as 1,000 miles
(1,600 kilometers) to quarry pipestone. This soft rved stone
is relatively easy to carve, even with primitive tools. The
artist George Catlin wvisited the gquarries inm 1836. He was
the first person to describe the gquarries in print, and his
pipestone sample was the firsc te he scientifically studied.
Piprestone is called catlinite in his honar.

The Pipestone Nacrlonal Meonument was established an
August 25, 19237. 0On that date, the right to quacrry pipestone
was granted to Indians of all ctribes, The park contains
281,38 acres (114 hectaraa) oF federal land. About 280 acreas
{105 hectares) are wmanaged a5 prairie, although this area
includes about 20 acres {8 hectares) of Tock outcrops {Figure
16). About [60 acres {65 hectares) 1s native prairie. The
remaining B0 acecres (32 hectares) are composed of go-back land

that is undergoeing succession towards a prairie climax.

Kuchler ¥Yegetation Type: Bluesatem FPralrie

(Andropogon—Panicum~-Sorzghastrum)

{Map No. 74)
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Present Vegetation and Prairie Management History

Management history of the Pipestone Hationazl Monumant is
rather sketchy. Prior to 1937, the wvegetation would have
been periodically subjected to fire, wowing for hay, and
grazing. Heavy grazing was not uncommon. The western 80
acres (32 hectares) was subjected to cultivation until 1957,
After establishment of the National Monument, mowing was used
for weed coatrel and general appearance maintenance,

Fipestone HNational Monument is located in an area where,
historically, fire has had a greet effect on the prairie
vegetation, In the absence of fire, woody plants teud teo
invade prairie and to crowd out the natural vegetation.
Prescribed burning was introduced a5 a management togl in
1973, probably in response to the effects of a wildfire in
1971 which burned southward along Pipestone Creek. The basic
design of the prescribed burning program was to burn all of
the grass areas of the park once every five years on a
rotating basias. Mixed grass, woods, and shrubs were to be
burned for two consecutive years in each five-year period.
The program has been extremely successful om many of the
areas, especially the virgin prairie. Dominance of the native
species was rapidly reestablished,

Pipestone National Monument 1is divided ints 6 sections
fFor the purpose of management, A brief description of the

vegetation and burning management by section is as follows:

fl



Section 1,
portion of
invaded by
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This asection is located in the scutheastern
the park. It is anative prairie, but it has been
smooth bromegrass (Browus inermis) and Kentucky

bluegrass {Poa pratensis). It contains wmany other invaders,
including yellow sweetclover (Melilotus officinalis}, white

sweetclover
Canada this

prateucsel.
and 1982,

Secrion 2.

{Melilotis alba), quackgrass {Agropyron repens),
tle {(Circium arvense}, and red clover (Trifolium
It was burned in the springs of 1974, 1977, 1981,

S3ection 2 is located along the socutheastera and

south central portiona pf the monumenct. It is native BEluoastem

Prairia, an
indicatarsa.
The eszatern

d it containy a few plants classified as negative
Smooth bromegrass is common alang the trail.
portion was burned in 1973, 1976 and 1983, The

wesktern pertion was burned in 1974, 1976, and 1983,

Section 3.,

the Mo nuEe
bromegrass.
the 1950's.
seeded back
plants are

5low when 3

Section 3 is loceted in the sourthwestera carner of
nt, The dominant plant apecies is smoorh

This area was cultivated before acquisition in

There i3 wno indication that this section was
to native prairie species, Some scattered prairie
present, hut the aucceasion toward climex will be
mooth bromegrass is present, even with the use of

prescribed burning. The spotheast portion of this section was

burned In 1
1974, 1978,

Section 4,

monumank .

984 and 198% and all of this section was burmed 1in
and 1982.

Saction 4 is locared in the noatthwest area of the
Smooth bromegrass and Kentucky hbhluagrass are tha

dominant species. Scattered prtairie plants are present.

This aectio
wasd hurped

Section 5,

n has a histery similar to that of Sectian 3. It
in 1974 and L983.

Sectioen 5 is located in the nrorth central portion

of the monument. It is native prairie. It was burned in

1975, 1976,

Saction 6.

1%3¢, 1281, aad 1985,

This section is lecated in the norcheast portion

of the monument. It is also nmative prairie, and it was burned
in 1976, 1981, and 1982,

Eluestem Prairie vegetation predominates in Secticnms 1,

2, 5, 6, =&
patches aof

found in d

nd the eastern portions of 3 and 4. dJecagdaignal
amooth bromegrass and successional saspecies are

isturbed arezs such as wald road beds, the old

railroad right-of-way, 4nd formerly cultivated land, The
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existing native vegetalion approximated the griginal prairie
except for the presence of woody vegetation such 43 buckbrush

(Symphoricarpos occidentalis}), smooth sumac (Rhus glabral,

wild blaeck currant {Ribes americanum), chokecherry (Prunus

virigniana), American plum (Prunus americanal, sand cherry

{FPrunus besseyil, hackbertry f{Celtis occidentalis), ETey

dogwood (Cornus racemosal), green ash (Fraxinus pennsylvanica),

bur ¢ak {Quercus macrocarpa), aand American elw <{(Ulmus

americanal. These woody plants are now starting to be
controlled By Burning.

The geneval status of the native prairie is gaod to

exceéllent. Tall grasszes and forbs are vigorouws and produce
many- geeds, Hewever, zsome of the exotic plants are aot
reduced and maiatained by prescribed burning. Canadian

thistle and sweetclovers are particulacrly difficule o
¢control. Sweetclovers are currently cut ot pulled. Spot
applications of the herbicide Roundup {glyphosate) is used for
Canadian thistle c¢ontrol. The go-back land iz nat in high
condition, Complete restoration by seeding thas been

recommendesd for this area.

Land Use and Vegetation Within One Mile of the Park Boundary

The city of Pipestone is loacated on the southern edge af

Fipestone MNational Monument. Gity property and the Pipestone
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Area ¥o-Tech School bound the nartheast side of the mgnument.
A KOA Campground i3 located on the east side of the aresa, and
the Hiawatha {lub property 1is lccated on the southeastern
portiaon of the Dboundary. Farmltand 1is located on the
southwestern and weatern boundaries. 4 State of Minnesora
game refuge is located on the north boundary. National Park
Service personnel have assisted the Minnesabta Peparbtment of
Watwral Resources with prescribed burning of this area.
Vegetation surrpunding Pipestone Wational Monument varies with
the diverae land use. Sume prairie exists directly outside
the boundaries, but it 1s in inferior conditioo when compared

Lo that wirhin the boundaries.

Prairie Research

Dr. Donald Becker, Ecosystens Management Inc., is
currently conducting research on the prairie wvegetation of
Pipestone Naticnal Monument. 4 plant collection is also being
assembled.

Mcore, John W. L4956, A provisional liat of the flora of
Fipestone National Mozumant. Univarsikty of Minnesoata.
Manuscript, B pagzesd.

This list of plants was kased upon Dr, Moore's
"Provisional List of the Flowering Planta, Ferns, and Fern
Allies of Pipestoane County, Minnesoca." The cheeklise
containg both sclentific and common mnames. fradses are

excluded.
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Disrud, Dennis T. 196&86. Plant collections, Pipestone
National Monument, Manuscript. Narional Park Service. 3
PAEES .,

Mr., Disrud was a seasonsl employee during 1966. Ne made
an extensive collection of wascular plants during the period
of Junme 20 through September 4, 1966, His report iudicates
that ten species of fungl were also collected and idenrified.
The presence of galls on various plants is also noted.

Holden, Max M. 1975. The importance of fire in maintaining
native prairie vegetation in north central Ynited States.
Manugcript. 30 pages.

Hr. Holden assembled a literature review on the effects

of fire on prairie. Pipesteone National Monument is only
wmentioned in the manuscript. The manuscript containa ten
photographs that were taken in conjunction with the 1973
prescribed burn at Pipeatone Natienal Monument, A sSeguence
of photographs shows the development of the wvegetation after
the fire.
Landers, BReger Q., Jr. 1975, Fipestone Haticnal Monument,
In A repott an the status and management of native prairia
dareas in HNational Parks and Monuments in the Midwestern
Region, Department of Botaay and Plant Fathology, Towa State
University, Ames, Iowa. 126 pages.

Dr. Laaders presented a rathetr complete reviaw of the
how the natural history of the area is related to the cutrent

prairie. Management history and the status of the praircie

were discussed. He emphasized the importance of Ffire in
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maintaining prairie and reducing the woody plants. Dr.
Landers' management recommendations included the

reeatablishment of a prescribed burning program, methods ¢to
reduce invaders and methods to restore the prairie in Sectionas
d and 4.

Landers, BRoger Q., Jr. 1i979. A rTeport on wmanapgement of
native prairie areas, Pipestoue Naticonmal HMonument. Department
of Botany and Plant Pathology, Iowa State University, Ames,
lowa. 34 pages,

Ristory of the a4area surrounding Pipeatone MNatiomal
Monument is outlined. Ages of the trees are discussed 1in
relation Ee history and past manzgement. Discussion of the
prairie vegetation is divided into bluestem prairies, smocth
brome and bluegrass successional, xerie, marsh, cak-elm
woodland, aad szhrub, Prairie management recommendations are
discussed, This report contains numerous color photographs,.
Willaen, G. P. and T. W. Vinyvard. 1%886. Changes in cthe
lichen florz of Pipestone NWNatiocnal Monument/Minnesota.

During September [3%83 and July 1984, the authors
collected and identified 65 lichens from the guartzite ridpge
at Pipestone Mational Honument, Minnesogta, Forty-thrtee of the
£5 lichens were saxicolous (rock-growing) or terricolous '
(soil-growingl, 21 species were corticolous ({bark-growing),
and pne species was found on trees and rocks. They collected
35 new species and all but one of the species collected by
Fink in 1899, They detected changas in the lichen Florz by

comparing their cellections with thoese made before the area
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was forested. They believe corticoalous lichensa, which were
not present in 1899, c¢olonized the area from an eastern
socurce., In contraaf, Lthey found the saxicolous/terricolous

lichen flera had changaed little during the past 84 years.

General RBeferences

Murray, BRobert 4. 1945, Pipestone-a history. Pipestone
Indian Shrine Association. 60 pages.

Mational Park Bervice. 1a7l, Statement for management and
planning. Pipeatone National Monument/Minanesota. 7 pages.

Natienzl Park Service. 1975. Flan €£or the wmanagement of
vegetation of the resource mansgement oplan. Pipestona
National Honument/Minneaota. 6 pages.

National Park Service. 1978, Environmental assassment.
Managemant of wegetation sectioan, Trescurces management plan.
Pipastone National Monumant/Minnesora. 21 pages,

Nationmal Park Service. 1978, Statement for management.
Pipestone Naticnal Monument/Minnesata, 15 pages.

National Perk Service. 1975, Pipeatane Haticnal
Monument/HMinnesota., A brochure. 4 pages.

National Park Service. 19&82. Respurce managemsnt plan and
environmental zssaeassment. Pipestone National Monument/Minne-
sota. 54 pages,

FPipestone 1Indian Shrine Association, 1959, Circle Etrail.
National Park Service. 15 pages.

Soubier, {lifford, 1971. Pipestone-a path, a stream, a
wooded place. Fipestone Indian S8Shrine Association. 23
pages.
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SAINT CROIX
National Scenic Riverway

Minnesota-Wisconsin

Free flowing and unpolluted, the Namekagon and 5vt. Croix
Rivers flow through some of the most scenic¢ cgountry in the
upper MHidwest, The Upper St. Crolx and Namekagon portion of
the Riverway is 200 miles (320 kilometers} leng. It was
established in 1968 as one of the ariginal esight rivers under
the National Wild and B5¢eniz Rivers Act, The Lewer S5t. Croix
was added ta the Natisnal Park System in 19712, It is 52
milgs {83 kilometers) 1ong.t The park consists of &2,6953.9
acres 125,383.0 hectares) ia the SE, Craix Natlonal Sceaic
Biverway and 8,670.00 acres (3,510.!2 hectaresa) in the Lower
St., Croix Wational! Scenic Riverway., This figure does not take
the iglands into comsiderarion.

The vaegatation of the earea has not bheen thoroughly
studied. Prairie is presenf but it iz not common (Figure 18)}.
Frairie remnants are known nedar Hudson and Black Bass Bar on
the lower river and near Cedar Bend and Interstate State Park
gn the upper river, A4 study bto characterize the prziries of
the park wses initiated in 193835, Acreage prabably tobals less

than 50 azcres (20 hectares).
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Kuchler Vegetation Type: A wmosaic of Noerthern Floodplain

Forest (Populus-Salix=Ulmus),

Maple-Basswood Forest (Acer=Tilial,

and Bluestem Prgirie (Andropogon-

Panicum-Sorghastrum) (Map Nos. 74,

8, and 99)

Present Vegetation and Prairie Management History

Much of the land along the rivaers is vagaetated with =
relatively matute second-growth hardwood forest. Low, marshy
areas and sections of brush and bottowland timber are
gcattered along the Namekagon BRiver.

The timbered swimps and i1slands are covered with mixed
deciduous trees, such aa silver maple, American elm, and
ashes {(Fraxinus spp.). The understory beneath these taller

trees includes alderberry {(Sambucus canadensis}, pip cherry

{Prunus pensylvanica), and rasphbertry (Rubus i1dasus). An

occasional area of arborvitae (Thuja occidentalis), tamarack

{Larix laricinal), and spruces (Picea spp.), associated with

willows (Salix spp.) and gspeckled alder {Alnus rupesal,

occurs along thia lowland in the upper treaches of the river.
On the higher ground on the valley walls where the s0il 1ia

lighter, picturesque white pine (Pinus strobus} and red pine

{Pinus rtesinosal are commonly mixed with upland hardwoods such

as basswood, oaks (Quercus spp.}), sugar maple, paper birch

{Betula papyriferal, and aspen {Populus tremuloides}.
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The prairie community oceurs in isclated patches on the
lower river and rarely on small, dry hilltops on the upper
porttign of the rivevr. Prairie wvegetation Ls usually found on
steep, sandy south to scouthwest slopes with maéximum exposure
and minimum moisture. Cowmmon species are hig bluestem, little
bluestem, sidecats pgrama, and flowering spurge ({(Euphorbia

corallaca).

Land Use and Yegetation Within One Mile of the Park Boundary

4 large portisn of the lands withion one wile (1.6
kllomerers) of the boundaries i1 used for agriculrure.
Farmland genetally exists beyend the bluff 1line where
productive aaoil is available., Two farming practices oceur or
have occurred within the wvisual corridor of the riverway.
These ara silvicultural operations, chiefly the commercizl
production of conifer trees and the grazimg of woodlots by
catcle. Grazing afk wocdlats is net commaon today.
Residential development occurs at varying densities along Ethe
entire river. Some areas receive tittle or no use. The

intensity of recreatiomal use is increasing.

Frairie Rezearch

Dr. David (. Glenn-Lewin, Iowa State University, i3
conducting an inventory of prairie sites in the park. He is

mapping potential sites from aerial photos and then visiting
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those aites to charazctarize the vegetatiaon. A teotal of 81
sites were mapped in 1985. Somewhat aver 250 plant specimens
werte colleceted from these aites,
University of Wisconszin, 1978. Lower $St, Creix Riverway:
Usar and rescurce conditions. Callege of agricultural and
Life Seiances and Institute for Envirecaomental Studies.
Madison, Wisconsgin,

This rTteport desczibes the Lower §t, Croixz River 1in
terms of its mnatural and physical features, Locarions of

prairie are identified, and the wvegetation is  bhriefly

described, References are made to a study by Read (1976},

Ffeneral References

National Park Service. 1976. Final master plan, St. Croix
Naticonal Scenic Riverway/Minnesota-Wisconain. 359 pages.

National Park Sarvice. 1978. Interpretive prospectus. St.
Croix and Lower St. Croaix National Scenie Riverways/Minne-

sota-Wiscoensin., 7T pages.

Hational Park Service. 19830. Statement for management. St.

Croix National Scenic BRiverway/Minnescota-Wisconsin. 22
pages.
Hational Park Sertvice,. 1581. St. Croix Nationmal Sceanic

Biverway/Wisconsin-Mirneseta. A brochuve. 2 pages,
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SCOTTS BLUFF
Hational Monument

Hebraskasa

Scotts Bluff is a massive promontory rising 3808 feet
{245 wmeters}) above the flecor of the Worth Platte Valley.
Hamed for Hiram BScatt, a trapper who died in the wvicimity
about J828, the bluff has long been a landmark. The bluff
was once part of the ancient High Flains, Etosion over long
periods has cut down the surrcunding valleys to their prasent
level, leaving Scotts Bluff and the adjeining hills as
remnants of the unbroken plains which now lie farther to the
west. The QOregoa Trail and Pony Expreszs Route passed through
Mitchell Pass, a part of Lhe Bcofts Bloff Naticonal Monument.
The estcablishment of Secotts Bluff Hational Monument was
authorized gn Decembar 12, 191%,

A total of 2,053 acres (831 hectares) was included In
the original withdrawal. Watutal vegetation on approximately
1,226 acres (496 hectares) ofF the area is nrairie, and 3534
acres (218 hectares) is classified as badlands with little

vegetation (Figure 17), Ponderrcesa pine (Pinus peonderosal

Eorest occurs on top of the bluffa, Since the original
withdrawal in 19!9, additional lands have been added, bringing
the total to 2,988.0 actes {1,209.7 hectares). A toral of

2,720,8 a2cres (1,101,595 hectares) are federal land and 267.17
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acres {108.2 hectates}) are nonfederal. Mast of the additional
land was seeded to native grasses and is undergoing successzion

Ltoward prairie,

Kuchler Vegetation Type: A mosaic of Crama~Buffalo Grass

{Boutelowa=Buchloe},

Grams-Hesdlegrass~-Wheatgrass

{Bouteloua=5tipa~Agropyronl),

Wheatgrass—Needlegraas

(Agropyron~Stipal,

Sandsage=~Bluestem Prairie

{Artemisia~Andropogon) and

Ezstern Poanderosa Forest
(Pinus} {(Map Nos., 16, 64, 65, 66,

and 70)

Present Vegetation and Prairie Management History

Grazing and fire had undoubredly 1important effects on
the vegetation. The area was probably heavily grazed from the
late 1300's wuntil acquisitiom 1a 1919, It was partially
opened Eor grazing again duriag World War I1., Otherwise, the
area has been C[fully protected from grazing by domestic
animals.

The prairie is a medium tall, medium dense grassland

with a strong element oFf zmall shrubs. Pominants consist of



1ol

little bluestem, and sand bhluestem, fringed sagewort, sand

sagebrush (Artemisia filifoelia), and blue grama, Gther

impartant componenta include  hairy grama, buffalograss,

prairie sandreed (Calamovilfa longifoliaz), sand lovegrass

(Eragrestis trichodes}, sunflower (Helianthus peticlaris;,

foxtail barley {Hordeumn jubatuml, switchgrass {Panicum

virgatum), sand dropseed, needleandthread, and small szoapweed,.

Skunkbrush sumse¢ (Rhus trilobatal), buffzloeberry (Shephardia

srgentea), curraats {(Ribes spp.), buckbrush (Sywphoricarpos

orbiculatus), mountain=-mahogany {(Cercocarpus betulcides), and

chokecherry (Prunus virginiana) are commonly accurriag shrubs.

An increasing percentage of wpody plants in the grassland
areas has been observed.
Two shrubs found on Scotts Bluff Natiomal Monument arte

near their eastern range. Winterfat (Ceratcides lanmazta) and

fourwing saltbush (Atriplex canescens) arvre common on the

monagment, but both are gquite rare on the grazed prairie
sutiide of Ehe boundaries.

Management history of the prairie at the Scotts Bluff
Hational Moaument 15 comnplex. Tree planting and erosion
control practices were started by the CGCC in the 1930's.

Planting of eastern rvedeedar {(Juniperus wirginiana) and Rochy

Mountain juniper (Juniperus scopulorum} was conducted in the

1950's, addirional tree planting was conducted Jduring
[963-1863, Nativa grasses have been seeded on a number of

disturbed areas and on Formecly cultivated areas,
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Grazing ot mowing have net bheen wused far oprairie

management gsiance World War II. Qeccasionally, an accidencal
fire burned relatively small areas. Frescribed burning was
intrnduced as a management tool in the s=pring of 1983. i

total of 8325 acres (334 hectares} was burned southeast of the
headguarters and west of Mitchell Pass,

Generally, the prairie at the Scotts Bluff WNational
Mgonument is in excellent condition. Sowe increasze in the
density of weoody species has bean noced, Woody species
dhould be kept under control 1f prescribed burning continuas
to ke used as a management tool. Some of the more racent
native grass seadings are still in developmental satages.

These stages are characterized by the presance of weads.

Land Use and Yegetation Within One Mile of the Park Boundary

Land use surrgunding the Scotts Bluff Natiomal Monument
is 90% agricultural. A large portion i3 rangeland, while
some areas ate farmed. Approximately 10% of the area
adjacent to the houndary 1s in residential wuse iacluding

housing and a golf course.

Prairie Research

Dr. Raoanald BR. Weedon, Chadron State College, initiated a
study of the vegetation of Scotts Bluff Mational Monument 1in
L1283. & collection of wvascular plants is being assemhled,

vegetation 1is being quancitatively sampled, and fixed peint
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photographs are being made to doctument visual changes 1in
prairie. In additinom, an estimacte of the npatural fire
frequancy of the prairie will be made based uponrn available

literature and the possible occurrence of fire scarred

pines,
Landers, Roger 0. 1975. & rTeport om the status and
management native prairie areas ia National Parks and
Monuments in the Midweat Regianm. Depatrtmaent of Botaay and
Plant Pathology, Iowa 5State University, A&mes, Iowa. 126
pages.

ﬁr. Landeras desc¢ribed Lthe prairie areas at the Scortks
Bluff National Monument as fibtting Lthe Wheatgrasa-Needlegrass
type. He outlined the wanagement history of the prairie and
the condition in 1975. Increases of treés and shrubs were
neted, Mansgement recommendations were made.
Merserve, Pebtar L. L9469, Some aspects of the escology of the

prairie wola, Misrotus echrogaster, in westetn Nebraska. M.§.
Thesis. University of Nebraska, Limncoln, Nebraska.

Research on the prairie vole was conducted at the Scotts
Bluff MNational MMonument in 1968 and 1969, Densitias wera
Eound Lo be lower at thiz location tham in the more masic
tall grass prairie te the east, Summer food was primarily
needleandthreaad, gramas, bromes, western wheatgrass, and
prairie sandreed, Winter food did not change significantly,
indicating a dependence on wunderground roots and cached

fogpd.
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Geanertal Reforences

National Park Searvice. 197&. Magster plan. Scotts Blulf
Mational Monument/Mebraska, 36 pages.

National Park Service. 1977, Statement for mandagement,
Scotts Bluff Narional Monument/WNebraska. 9 pages.

Hational Park Serwvice, 1481, Scotts Bluff HNational
Monument/Nebraska. 4 brochure. 2 pages.
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WILSON'S CRERYK
Mational Bacelefield

Missouril

The Battle of Wilsoan's Creek, named for the stream thatr
crosses the asrea, was a bitter estruggle that occurred on
August 10, 1861, bketween Union ferces and Confederate forces
Eor the control of Missouri. -Uniun forces did net win the
bacecle, but they ultimately succeeded in keeping the state of
HMissauri under Union control. This dccomplishment
strengthened the hand of the Unionistz in Xentucky who also
kept much of their atate loyal in the face of Confederate
invasion. Had Misscuri and Kentucky seceded, chances for
Seuthern victory during the Civil War would have besn greatly
enhanced, Wilscun's Creek Battlefield WNatigmal Park was
duthorized onr 4Lpril 22, 19%0. Additional legislation was
passed on Decembar 14, 1970, providing additicnal Eunds and 2
name change to Wilson's Creek National Battlefield.

The park contains 1,749.9 acres (708.4 hectares) of
raolling, hilly terrain. ALl bBut 0.50 acres {(0.20 hectares)
is federal land. Reestablished prairie, totalling 146 acres
(59 hectares), is present in three areas of the park (Figure

19). Extengive reestablishment of prairie is planned. A

two-year cropping sequence before seeding was started oo 148
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acres {60 hectares) in 1982. GEReestablishment is planned oan an

additional 458 acres (277 hectares) in 3-5 yeara.

Kuchler Vegetation Type: A mosaic of Bluestem Prairie

(Andropogon-Panicum-Sorghastrum}

and Qak-Hickory Forest

{Quercus-Carya). {(Map Nos. 74 and
i9g7;

Fresent Vegetgtion and Prairie Management Histery

The area is probably less forested today than it was at
the time of the Wilson's Creek Battle. Reports from the
bertle indicate thalk the men wmoarched through a park;like
forast., This would be typical of mature oak-hickory forest or
savanna, but thiz is uncommon anywhere in the vicinity teday.
The Bloody Hill forest was selectively cut for timber in rhe
1930's and much of the area is a regrowth of small trees and
shrubs.

Prairie restoracion started in 1967 when some of the old
fields south of Bloody Hill were seeded ta 2 mixture of
litele bluestem (43%), big bluestem (37X}, indiangrass {(10%},
and sawitchgrass {10X). The area south of rthe entrance rvoad ta
Bloody Hill was plowed and seeded with an identical mixture in
1968. Fields nertheagt of the Ray House were overseeded

without preparacion of a seedbed. Other areas have been



seeded to tall feacue {(Festuca arundinacea), aun introduced

grass.

The <c¢ondition of the restored area i{is jgenerally
excellent, except that there is a vigorous invasion of woody
species such as blackberries (Rubus spp.), multiflara rose

(Rosa multiflorg), eastern vedcedar (Juniperus virgianianal,

dogwoods (Cornus spp.}, wild grapes (¥itia spp.), Smooth sumac

{Rhusa glabzral, buckbrush {Symphoricarpos orhiculatus),
sassafras {Sassafras albidum}, persimmeon {Diospyros
virgivniana), and blaeck cherry (Prunus serctioa)., Without

prescribed burning as a management technigque, woody wvegetation
may be an inersasing problem on the restored prairies, Since
1980, mowing and haying have been used as management tools on

the restored areas.

Land Use and Yepetation Within One Mile of the Park Boundary

Land use is primarily for agriculture. Corn azad soybeans
eare the primary row crops, and tall fescue is grazed by
ceatcle, Some of the surrounding area has been divided iato

small acreages for rerirement acreages.

Prairie Research

A herharium collection has been initiated by Or. Jazmes
Key. It has been filed at the park. Mr. Edwia C. Bearss

prepared a4 historical hase and ground cever map.



A small mammal study was conducked ian 1983 by Sean
Bounegan, Linda Forbes, and Hevin Hedgpeth, students at
Southwest HMissouri State University, Ob jectives of the work
were to establish a mammal check.li.st, ta dertermine species
diversity and population dengltiea, and describe habitat and
its telationship with the specles present. an interim report
indicated 3ix species of small mammals and a deasity of 69
animals per acre (170 animals per hectarel.

The Missouri Department of Conservation s cutrentbly
conducking a study to ascertain vegetabtive gonditiogns at rhe
time of the battle. They will compare the vegetation at the
time of the battle to the present vegetatioa for the purpose

of directing restaration of the historic scensa,

Landera, Rager . 1975, A vTeport of the status and
management of native prairie im National Parks and Monuments
in the Hidwest Region. DPepartment of Boatany and Plant

Pathology, lowa State University, Ames, Iowa. 126 pages.

Dr. Eoger (. Landers traced the history of the prairie
restoration aft Wilson's Creek HNational Batctlefield and
commented on its condition in 1%75. He pointed gut that most
areas wete in excellent <conditign, but there was a2 problem

with invasioan of woody species.,

HMorgan, Sharon W, 1983, A natural history study of
{Leaquerella filiformis), Research proposal. Natural
Hisztoary Section, Migsouri Department of Consarvation,

Jefferson City, HMissouri.
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Hs. MoTgan proposed ta study the populatiocon of

Lesgquerclla filiformis, an annual plant species of the mustard

family that is endemic to the S§State of Missguri, at the
Wilson's Creek National Battlefield for a period of three
years. Information to be collected would 1ineclude data on
phenology, flowering, fruiting and vigor of plants:
obgervations of insects; and observations of s¢ils, geology,

topography, assocciated species and community type.

General References

Hational Park Service. 14977, Final environmental stabtamant.
Wilson's Creek National Batclefield/Missouri.

Natiomal Park Service. 1977. Final master plan. Hilson's
Creek National Battlefield/Missouri. 38 pages.

National Park Service., l9gz. Wilson's <Creek National
Battlefield/dissouri. A brochure. 4 pages.



BADLANDS
Wational Patk

Scuth Pakota

Badlands Natiocngl Moanument wzs authorized inm 1929, but
it was not established until Jenuary 25, 1939. The name was
changed to Badlandy National Park in 1978. The park contailns
unique geological formations and many different species of
wildlife. It preserves the scenic and scilentific values of a
portion of the White River Badlan&s gand makes them accessible
Eor public enjoyment.

The Badlanda NWational Park is made up of a2 North Unit
and a South Unit which together ceontain a total of 243,302,2
acres (98,502.9  hectares). A total of 152,889.6 acres
(61,817.86 heetares) is federal land., Approximately 70% of the
park, or 171,000 acres (69,231 hectares), is classified as
prairie (Figure 20). These areas are generally flat ¢to

rolling in tepography.

Kuchler Yegetation Typetr Wheatgrass-Grama-Buffalograss

(Agropyren-Bouteloua-Buchloe) {Map

Ho . 63}

A question exists in ragard ©rteo the exact EKuchler
Vegetation Type. National Park Service and United Scates

Forest Sarvice personnel surveyed porticns of the park in 19353
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to designate a vresearch natwural area in tha Wheatgrass-
Grama-Buffalograss Type. This type was not located, although
the complete park was not surveyed. The sitas surveyed more
closely tesembled the Wheatgrass-Gresn Neasdlegrass Type. The
ogriginel designation might have been due to a response to
draought and heavy grazing, and the Wheatgrass-Green
Heedlegrass Type may be wore represenktative of normal

ceonditions.

Pregent Vegetation and Prairie Management History

Bue to the large size of the Badlands NWNational Park, the
prairie has been exposed Co a varied wmanagement histoery.
After European settlement, the large native herbivoeres were
eliminated and replaced by domestic livescock. | Heavy
avergrazing reduced plant species diversity and plant
densicy. These faceters, aleng with so0il cowmpaction, caused
accalerated erosion and runcff, reducing the productivity of
the land, Bome areas were plowed and seeded te samall grains
during the Homestead Era. During the 1930's pDust Bowl
petiod, portions of the land in the Horth Unit were acquired
by the goverament for restoevation and reclamation. Following
the establishment of the park, these lands were cCurned over
For manazgement by the National Park Service, Domestic
livestock grazing was allowed in the park from 1942-1%44 under

the World War I1 "Beef for Victory" program.



Flant cover was restored sufficiently im the North Unit
through the removal of domesatic livestock, rest, and plant
succession, Mule deer and antelope naturally returned ko the
ared, while bison and bighotn sheep were reintroduced by the
National Fatk Service, A grazing regime hasa been
reesctablished with 300 bison Lln the western portion of the
Horth Unit. The eastern portion is enly lightly used by deer
and antelope. A major problem that has coaoplicated the goal
of grasslaand vegetation has been the rapid invaston of
prairie dogs on sites that were pteviacusly farmed or
overgrazed. Measures have been introduced te control these
Todents.

all wildfires have been suppressed since the
establishment of the park, The rasult has been rthar the
grassland complex of tha North Unit has been z2llowed ¢to
PTOETESS te an unknown ecalggical condition in relation to
what it would have been under a matural fire regime. Invasion
of exotic weedsa has alse been a problem.

Management of the South Unit of Badlands MNational Park
is a separate program. Porticons of the old Rapid City Aerial
Gunnetry Bange were added to the park as the JZouth Unit in
1368 for their scenic and geologic values. Agriculturzl wuse,
primarily livestock grazing, 1s allowed and cantinues unde;
the terms of the memorandum of agreement with the 0dglala

Sioux Teribe. Much of the wvegetation ia this area 135 not



pristine. The dry years of the late 1970's and early 1980's
resulted in overgrazing in some areas. Tribal regulaticns
allow hunting by tribal members year-atround with ao bag
limits., MHunting and grazing have reszulted in low numbers of
native herbivores.

Present vegetation is as wvaried as past managemgnt.
Some areas are in excellent condition, while others are only
in the beginning stages of sauccession. Yegetation is alsa
related ko 8soil type, which wvarias from sand te clay, at
least 2 range sites are present within the park. Vegetation
on the ¢layey soilsy is predominantly weatern wheatpgrass and

green needlegrass (Stipa wviridula) in wundisturbed areas.

Buffaloegrass and blue grama replaca thesze grasses with over
grazing. Continued disturbance iz followed by increases 1in
prickly pear cacti ({(Qpuntia spp.), Japanese brome (Bromus

japonicusa), and little barley {(Hordem pusillum). Vegetation

on gsandy soils in excellent condition include sand bluestem

{Andropogon halliil, prairie sandreed {Calamovilfa

longifolia), and little bluestem. Woody plants such as

leadplant (Amorpha canescens), roses (Rosa spp.), sand cherry

(Prunis besseyi}, and sma2ll scapweed (Yucca glawca) are

COmman . fveruse and disturbance will be followed by
decresases In the desirable species and inereases in 2and

dropseed (Sporeboelus cryptandrus), sedges, blue grama, and

western ragweed {Ambrosia psilostachya).




Land Use and Yegetation Within One Mile of the Park Boundary

Yegetation immediately ogutside of the boundary is not
different frem that Ffound withio the boundary. Land use 15
primarily agricultural, with approxiwmately 803 of the land

being used for grazing and 20X for dryland farming.

Prairie Research

Albercsocn, F. W. 1952, Report of study gf grassland areas
of Badlands %National Honument, South Dakeka; Fort HRobinsan
Milikary BReservatriom ian Nebraska; NBerth and South Units of
Theodore Roosevelt National Memerial Park, North Dakotfa; and
Wind Cawve National Park, South Dakota. A Report to the
HPS.

The purposes of Dr. Albertson's research were ta
determine the presence of unique grassland areas that would
warrant preservation and to assess the grasslands from the
standpeint of their importance to the economy gf the overall

livestock industry. He deterwined vraunge sites and the

denaity, composition, znd recommended carrying capacities of

each site. Ae idencified the following range sites:
ordinary upland, sandy, clay, thin eclay, lowland, shallow,
and very shallow, Vegetation on each site was described.

Besal cover, percent sgpecies c¢omposition of grasses, and
carrying capacity were presented in tables. A& Llist of forbs
Found imn the wvarious areas waz alse presanted in Gtabular
form.

Lindarrom, Laster. 1939, The flora of the Badlaands Hatiocnal

Monument of South Dakorta. Fraceedings of the South Dakota
Academy of Sciences. 38:163-173.



This publicaztion includes a 1list of all plants £ound st
the park. Dug ko the year of the publicatiaon, the

nomenclature is net up to date.

Eadeke, Robert &, and Razlph 8. Cole. 1959, So0ils and
vegetation of the Badlands National Monument. Pages 8%-93.
In: Natural vresources basic data ffor Badland National

Monument., Jawmea W, Latson, ed, National Park Service.

Yegetation was described in terms of vange site. These
vedearchers separated the range sites somewhart differcuatly
than did Dr. Albertson. The range sites covered were clayey
averflow, sands, sandy, s3ilty, dense cleay, shallow, shallow
clay, thin upland, claypan, and thin claypan. These sites
are a more modern classification than was available for use
by Dr. Albertson. = Vegetation on each site was briefly
dascribed. Suggested starting stocking rates for bison are
praegenkted for several areas.

Stiegers, William O. 1981. Habitat use and mertalicy of
mule deer fawns in western Sauth Dakota, Ph.D. Theasis.
Brigham Young University, Prova, Utah. 200 pages.

Dr, Stiegers included a desecription of the vegetation of

the area in this thesis. Use of habitat by mule deer was
detailed,
Agnew, William. 19283, Flora and fauna assoctated with
prairie dog ecosystems. M.5. Thesis. foleradoe State
Dniveraity, fart Collins, Colorado,

This publicarien includes a detailed wview of the Flara

associated with prairie dog towns.
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General References
National Park Sarvice, 19713, Master plan. Badlands
Naticnal Monument/South Dakota. 58 pages.
National Park Service,. 1935, Eanvironmental assessment.
Memgrandum of agreement. South Unit. Badlands National
Monument/South Dakota., 61 pages.
Wational Park Service. 1875, Statemeat for management.
Badlands National Monument/South Dakota, !l pages.
National Park Service. 1976, Environmental analysis.

Badlands National Monument/Scuth Dakota. 27 pages.

Nationa! Park Service. 1981, Badlands Narional Park/SfSouth
Dakota. A brochure. 4 pages.
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BENT'S QLD FORT
Mational Historic Site

Colorado

Bant's ©0ld Fort oan the Arkansas River in scutheastern
Colorado was cnce the frontier hub from which American trade
and influence radiated south into Mexico, west into the Great
Basin (and beyond to the Pacific), and north to southern
Wyoming. IEf was built in 1833-34 by the brothers (Charles and
William Bent and ' Ceran 5t. ¥rain and became +the most
important port of call and depot between Independence,
Missouri, and Santa Fe, HNew Mexico. The establishment of
Bent's 0ld Fert National Historic Site was authovized on June
1, 1960,

Approximately 633 acres {258 hectares) of the B00.0 acres

{323,9 hectares} of the park is in prairie oz seme stage of

succession leading toward prairie {(Figure 21). These areas
are further described wunder the sectiont  on Present
Yegetation and Prairie Management History. Federal land

totals 178.0 acres (72.1 hectares), and nonfederal land totals

622.0 acres (29]1,8 hectares).

Kuchler Vegetation Type: Grama-Buffale Grass

{Bouteloua-Buchlge) {Map Ho. 65)
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" Figure 2l. Prairie map, Bent's 0ld Fort National

Historic Sice.
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Present Vegetation and PFrairie Management History

The site shows the effectas of cultivation and heavy
grazing. Al'l of the area anear the fort was cowmpacted and
danuded by 2 dense populaticn of livestock, by men, and by
wagons during L1ts hiastorically active periad. Heavy grazing
gnd cultivation were also present after that period.

Vegetation at the Bent's 0ld Fort National Historic Site
has been vecently classified into eight types. The four types
which wmay be considered to be prairie or potential prairie
sikes include: Type 1 - Cultivated fields: Type 2 - Heseeded
grama grass; Type 3 - SaltgrassfAltkali sacatoa meadow; and

Type & - 0ld fields and pasture.,

Type 1. Cultivated Fields Unit, Vegetation in this unit 1is

in rather poer conditisn and the whole unit shouwld be
congiderad to he potenmtial prairia. It includes apptroximately
50 acres (20 hectarss) recently acquired along the west
boundary and !5 acres (6 hectares) north of State Route !534,
Cultivated lands and native wvegetation are mixed withio this
unit, Domingats include blue grama, westetrn wheatgrass, aad
sidecats grama.

Type 2. BReseeded Grawma Grass Pmit, This uwoit is composed of

30 ascres (12 hectares) and is located just west and north of
the fort asite. A largely unsuccessful attempt was made in the
1970's teo reseed thia woit toe blue grama and buffalograss.
FPoor germination and slow growth were due to inadeguate
moisture. Much of the area is now bare. Principal wvegetation
is koehia {Kochia sceparial, BRussiazn thistle {(Salsola

iberical), and devil's claw (Martynia louisianical with only a

few grasses. The area is currently being grazed.

Type 3. Salr Grass/Alkali Sacaton Unit. This type is located

in the meadows on the east side of the fort in the area
hatween the highway and the river, The dominants are
saltgrass {Distichlis spicata) and alkali sacaton (Sporcbelus
airoidesl). The area has bkeen heavily grazed, and there has
been a downward trend in range condition. Numerpus invaders
have becgme prominent, Type 3 makes up a total of 143 acres
{58 hectares),
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Type 8., (0ld Fields and Pasture Unit. Includad in this area
are approximately 400 acres (162 hectares) of the Forrest
Harmon Ranch located south of the river. The natural
vepgetation has been highly disturbed egither through
cultivation or improper grazing. Portions of the area are
subjected to periadic flooding and there is some enpcroachment
of rtamarisk or salt cedar (Tamerix pentandral. Native
vegetation includes sideoats grama, blue grama, and western
wheatgrass.

Land Use and Vegetation Within One Mile of the Park Boundary

The area surrounding Bent's ©0ld Fort Historic Site 1is
classified as agricultural. Some portions of the area are
Earmed, uhilel others are grazinglanda, Yegetation gn the
grazinglands is similar to that present within the boundary of
the park. Vegetation along the Arkansas River is also similar
teg that aslong the river and within Ethe park. The major

species include cottonwood (Populus sargentii), willow (Salix

interier), and tamarisk,

Prairie Research

¥a prairie research has Theen conducted at this

lacation.

General Referancas

Hational Park Sercwice, 1974, Eavironmental impace
statement, Bent's 0ld Fort HNational Mistoric SitefColorado.
S50 pages,

Hatignal Parhk SBService. 1975%. Final master plan. Bent's o0ld
Fert Natignal Hisioric Site/Colorado. &8 pages,.

NMational Park Service. 1942, Managemant pltan and
envirenmental assessment. Benk's 0!d Fert Naticmal Histortc
SitefColorado. 39 pages.



Hational Park Service, 1982, Statemant for
BEent’s 0ld ¥ort Natignal Histerie SitefColorado.

[25

management .
& pages.
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EIGHORN CANYON
Haticnal Recreation Ares

Wyoming-Hontana

Bighorn Canyon Wational BRecreation Area lies within a
region of great sceniec diversity, where rhe middle Rocky
HMountains spill out ontog the Great Plains. Bighorn Canvon
National Recreation Area in southeastern Moatana and nrorth
central Wyoming eNCcoOmMpasses 120,157.9 acres (4B, hb46.9
hectares). It was established on Qcrober 15, 1966, in order
to provide for public outdoor recreatiom use and enjoyment of
the Bighorn Reservoir and adjacent lands.

The park consists of 65,817.4 acres {26,565.8 hectares)
of fedeval land and 54,540.4 acres (22,081.1 hectares) of
nonfederal land (Figure 22). Approximately 1,560 acres (632

haccares) are classified 23 grassland or sagebrush/grassiand.

Kuchler Vepetation Type: A mosaic of Saltbush-Greasewood

{atriplex-S5arcobatus),

Sapgebhrush-Steppe

(Artemisis-Agropyron),

Faoothills Prairie

(Agropyron-Festucg-5tipal), and

Grama-Needlegrass-Wheatpgrass

{(Boucreloua-Stipa-Agropyron) (Map

Hoa. &0, 55, 63, and &4}
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Present ¥Yegetation and Prairie Management Hisktory

The first permanent gsettlers came to the area around
1880, They were primarily cattlemen and often had large
herds. Sheap raising first started in 1901. Most of the
prairie within the boundaries was subjected to grazing, often
heavy, by domestic animals until acquisition by the National
Park Service. Some of the land was broken for farming in the
early portion of this cenfury. Some irrvigated farmland 1is
presant in the area,

Although much of the area was overgrazed, it is possible
that saswall vemnants of relatively undisturbed prairie may

remain due to the inaccesasibility provided by the extreme

topography sutrounding Sighorn Lake. Fires have alsoc been
coatrolled, Condition of the vegetatioa of the prairies,
therefore, wvaries greacly. Because of the wide variety of

ecological zanes, over 8§00 identified species of pgrasses,
forbs, and woody plants have been found to data.

Grazing of domestic animals occurs in several areas.
Cattle grazing the 9,813 acres (3,974 hectares) of the Dryhead
Commen Allotment, Carbea County, Montana (Townships 7 aad 8,
Ranges 28 aad 29 East). Horses graze the 9,100 acres (3,634
hectares) of the Pryor Mountain Wild Horse Range, Carbon
County, Montina and Big Horn {ounty, Wyeming (Township 9,
Eange 28 Fast),. Small, disjunct parcels of the Yellowrail

Wildlife Habitat are intermittently grazed by cattle,
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Lang Use and Vegetation Within One Mile of the Park Eoundary

Land wuse near the boundary is primarily grazing of
domestic livestack, Swall acreages of alfalfa, coru, and

wheat are also produced near the boundaries,

Prairie Research

No prairie tesearch has been cgonducted within Bighern

Canyonr Kational Recreation Area, A wvascular plant ionventory
was recently completed as a part of the inicial resocurces
basic inventory. 4 preliminary vegetation map was cempleted
in 19§85,
Callins, Den D. 19638. The sctudy of plant communities of the
Eig Horn National Recreation Aree in relation to the impact
of concentrations of pecple. Departmaent of Botany and
Microbiology, Montana State University, Bozeman, Moantana. 16
pages.

This project did not coacentrate on prairie vegetation,
but 2 prassland community and a shrub-grassland community are
dascribed, This report discuases differences in vegetakion
between the north and scuth ends, The list of species
contalns many prairie plants.

Pattarson, Craig T. 1985. Bitd and mammal inventory for the
Bighorn Canyan Hational Reereational Araa. Wyoming

Cooperacive Fishery and Wildlife Research UyYnit, Laramie,
Wyoming. 84 pages.
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The purpose of thia study was to develop a list of birds

and mammals occurring ion the park and to describe habitat

raquiremants of these species,

General Reforences

National Park Service, l269. Bighorn Canyon Natigmal
Recreation AreafWyoming-Montans. A brochute. 2 pages.

National Park Service, 1971. Mastar plan. BEighorn Canyon
National Recreation Area/Wycming-Moantana. 51 pag=es

National Park Service, 1977. Eunvironmental analysis. ODraft
master planf/draft development concept plans. Volume I,
Bighorn Canyon National Hegreation Area/Wyoming—-Montana, 187
PEEES .

National Park Servige. 19380. Statement for management.
Bighorn Canyon Naticnal Recreation AreafWyoming-Moatana. 34
‘pages.
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CUSTER BATTLEFIELD
Naticnal Monument

HMontana

Custer Battlefield Natiomal Monument memoriaslizes the
Battle of the Little Big Horn, one of the last armed eEforts
of the Northern Plainsa Indians to preserve thelr ancestral way
aof life. Rere, in the wvalley of the Little Bighorn River,
seveéral thousand Siocux and Cheyenne warriors defeated the
command of Lt. Col, George A, Custer, Over 260 soldiers and
attached personnel of the U.85. Army met death oa June 25-26,
1876, The battlefield was designated as a2 National Cemetery
in 1879, Several boundary chenges occurred osver the years
until the area was redesignated as the Custar Bactlefield
WNational Monumeat on March 22, 1%46.

Custer Battlefield National Monument 1s composad of two
units totalling 765.3 acres {(309.9 hectares) of federal land,.
Custer Battlefield containg 603 acres (244 hectares), and the
Reno-Benteen Defense Site contains 162 acreg (66 hectares).
About 25 acres (10 hectares) are occupied by the HNatianal
Cemetery, parkiag lots, roadways, and buildings. Thea
remaining 740 acres (300 hactares) are native prairie {Figure

23).

Fuchler Vegetation Type: Grama-Reedlegrass—Wheatgrass

(Bouteloua-Stipa-Agropyron) (Map

No. &4
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Present Vegetation and Prairie Management History

The prairie, as a whole, 1is in gooed to excellent
condition. It i3 din muech  betrer gconditien than the
surrounding ranchland. Vegetation at the Custer Battlefield
Unit was heavily grazed, primarily by horses, priot to fencing
in l8a%l, The EReno-Benteen defense site waszs fanced in ]1954.
It also was heavily grazed, primarily by cattle, bafore that
date. Mo grazing by domesztic livestock has been allowed since
thosae dates. Fires are controliled a3 sooa as poasible. 4
wild fire burned essentially all of the prairie in the summer
of 1931.

Prescribed bursning was tried as a contreol measure for

Canada thigecle (Qirsium arvense) with unsuccessful results,

Use of herbicides (2,4-D) was initiated in 1971 for noxious
weed conbkrel, BResults indicate a 702 rate of effectivensss in
the Batrlefield area.

Bluebunch wheatgrass wmakes uwp over 3Q% of the
vagetation, fther important grassas inelude wastern

wheatgrass, blue grtama, 1daho fescug {Festuca idahoensis),

green needlegrass, prairie junegrass, Sandberg bHluegrass, and

needleandthread, Prairie sandreed (Calamovilfa longifolia) is

prominent on sandy 8oils. An overstery of biz sagebrush

(Artemisia tridentatal occurs on much of the area. Fringed

sagewort is present on the sandy sites. Hawthorne (Crataegus

spp.), chokecherry (Prunus virginiana), small soapweed [(Yucca
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glauca), and greasewood (Sarcobatus vermiculatus) are other

comman shrubs, Cettonwooda {(Populus spp.}) occer alomg the
Little Bighora River,
Forbs are abundaant throughewt the grasslands. They

include wild onion {Allium textile), sego lily (Calochortis

gunnisonii), deathcamas (Zygadenus venenosus), Richardson

+

tansymustard {(Descurainis tichardseonii), milkvetches

(Astragalus spp.}, prairie clovera {(Petalgstemum spp.},

scurfpeas (Psoralea spp.}, scarlet globemallow (Sphaerlces

coceginea), plains pricklypear ({(Opuntia polyacantha), scarlet

gaura (Gaura coccineal}, common milkweed (Asclepias syriacal,

Hoods phlox (Phlox bhoodii), Indian paintbrush {Castilleja

saggiliflora), western yarrew (Achillea millefglium), rose

pussytoes f(Antennaria roseal), hairy goldaster (Chrysopsis

villaosa), annuasl sunflower ({Helianthus annuus}, dandelion

{Taraxicum afficinalel}, and commen salaifly (Tragopogon

dubius) .

Land Use and Vegetation Within One Mile of the Park Boundary

Land outside of the boundaries i3 primarily used for
livestock grazing. 4 small portien of the wvallay of the
Little Bighorn is farmed.

Yegetation in the surrounding grazing lands is in poorer
condition than that within rthe pavk boundaries. Heavy

grazing hasz eliminated many of the taller and more highly
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palatable species. Woody vegetation along the Little Bighorn

River i3 similar inside and outside of the park boundaries.

Prairie Research

Research at the Custer Battlefield Wational Monument has
centered on the historical aspect of the park. A partial

plant apecies list has been assembled,

[

Hewitt, George B. 1983, Forage yield at five sites in
Hontana, Progress report Eotr 1982. Mentana State
University, Bozeman, Montana,

The primary thrust of this reseatrch is a soil molsture
study., Yield data from this study show forage production of
1,317 pounds per acre {1,176 kilograms per hectare) from the

grasses and 522 pounds per acre {466 kilograms per hectare)

from the forha.

General References

National Park Service. 1973, Custer Battlefield HNational
Monument/Montana. A brochure. 2 pages.

Nationnal Park Service. 1974. Brafer envirconmental statement,

Master plan. Custer Battlefield Hational Honument/Montana.
60 pages.
National Park Service. , 1982, Statement Ffor management,

Custer Battlefield National Menument/Montana. 9 pages,

Kational Park Service. fadated, Resource management plan.
Custer Battlefield National Monument/Hontana, 17 pages.
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DEVILS TOWER
National Monument
Wyoming
Devila Tower Natienal Monument iz located along the
Belle Fourche River in northeast Wyoming. The tower is the
core of an ancient veolcana. Its name wis affixed in 187% by

a geientific team escorted by Col. Richard I. UDodge. AT ound

the tower, pondercsa pine {Pinus ponderosa) Eorest and a few

small saraads of aspen (Populus tremuloides) merge with the

prairie, Devils Tower National Monument contaims 1,346.9
acres {545.3 hectares) of federazl land. O0f the 1,142 acres
(462 hectares} within the natural environment zone,
approximately 400 acres {162 hectares} are classified as

prairie (Figure 243.

Kuchler ¥Yegetation Type: A mosaic of Wheatgrass—-Needlegrass

{Agropyron-3tipa) and

Black Hills Pine Forest (Pinus)

{Hap Wos. &6 and 77)

Present Vegetation and Prairie Management History

Prairie at Devils Tower N¥ational Monument is surrouanded
by Eorests. Some prairie exists wnder a scattering of trees.

Prairie vegetation has not been subjected to use by doemescic



Figure 2Z4.

Praitie map,

Devils Tower Naticnal Honument.



133

animals for many years. Wildlife have iafluenced prairie
communities, especially within the prairie dog coleny in the
southeastern portion of the park.

Fire wag aurpressed on the monument for over 60 years.
The results of fire suppression included & buildup of large
quantities of litter, an increase 1in woody species, and a
corresponding decrease in prairie species. Prescribed burning
was initiated in the fall of %74, A 28 acre (11 hectare)
grea directly notrth of the entrance station and a 30 acre (132
hectare) area between Lhe hezdquarters and the prairie dog
colony in the southern part ¢f the park were burned. An
additienal 30 acre (12 hectare] area in the northwest portion
of the park was burned in April 1932,

Visuzl observations indicated increased grass wvigor and
amounts of grass during the first grovwing aeason following
the prescribed burn. Unfortunately, no guantitative
medsurements were maEde.

Leafy spurge (Euphorbia esula), an introduced forb, has

become a problem weed in several asreas within the gpark
baundaries. The herbicide 2-4,D (2,4-dichlorophenoxyacetic
acid) was used for control until 1%973. Picloram (4-amino-
1,5,6-trichloreopicolinic acid}, a wmore effective herbicide,
has heen used since that rtime, Biological contrel methods,

guch as the spurge hawkmoth, &re currvently being evaluated.
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Land Use and Vegetation Within One Mile of the Park Boundary

The area surrocunding Devils Tower National Monument is
all rangeland. These areas are grazed by domestic livestock.
The Belle Fourthe River borders the scuthern portion and

flows through the southeastern portion of the park.

Prairie Research

A dendrochronology and fire history stuedy is currtently
being conducted by the Laboratory of Tree Ring Research at
the University of Arizona. br. Clifford Ferris, University
of Wyoming, is% currently doing an insect survey. Improved
bird lists are being assembled by Audubon Scoclety members.
Marriott, Hellis. 1922, List of plant specias. Devils
Tower Hational Monument/Wyeming. FPhotocopy. 11 pages.

Hallis WMarriobt, a Haster of Science candidate at the
Universicty of Wyoming, has indexed over 400 apecies of

vagsgular plants,

Ceneral FReferences

National Park Service. 1975, Besource management plan.
Devils Tower National HMonument/Wyoeming. 11 pages.

National Park Sarvice. 15979, Interpretive prospectus.
Pevils Tower Natiomal Hoaument/Wyoming. 27 pages.

National Park Service, 1981. Statemant for management.
Devils Tower National Monument/Wyoming. 8 pages.

Mational Patk Service. 1981. Wildflowers of Devils Tower.
Devils Tower Natipnal Monument/Wyoming. 2 pages.
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FORT LARAMIE
Hational Historic Site

Wyoming

Fort Laramie wad the site of a private fur trading post
from 1834-1849 and a wmilitary wpost frem 1349-1890. It
figured prominently in the covered wagon omigrations to Oregon
and California, in a series of Indian campaigns, and in many
other piocneer events. The Fort Laramie Wationral Historie
Site was established ea July 16, 1938.

Fort Larvramie National Historic Sice containsg £56.36
acres (346.7 hectares). Federal land ctotals 562.8 acres
(227.9 hectares) and nonfederal land tocals 293,56 acres (118.9
hectartes). There are apptoximately 604 acres {245 hectaras)
of natural aad vreestablished grassland (Figure 25}. In
additign, 220 acres (89 hectares) are currently being returned

Lo grasaland.

Kuchler Vegetation Type:r OGrama-Heedlegrass-Wheatgrass

(Bouteloua-Stipa-agropyron) {Map

Ko . ﬁ‘:"}

The park i3 located near the Grama-Buffalo Grass

{Bouteloua-Buchloe) type, Some of the uplands closely
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resemble this fairly dense graissland of short grasses. Blue

grama and buffalograsa (Buchloe dactyloides) are the dominants

in this vegetation type.

Present Vegetation and Prairie Management History

The arez inecluded within the boundaries of the Fort
Laramie National Hiatoric Site has been influenced by
domestic grazing animals for nearly 150 years. |Much of this
grazing was excaasive._ By 18459, the grasslands had
detericrated to the point that animals had to be moved 3 miles
{5 kilcometers) frem the fort to fiad sufficient forage.
Repaorts show that the land in the immediate wvicinicy of the
fort was devoid of vegetation by 1847. 1In the next fev years,
diarists describe the country around the fort as covered with
prickly pear {(Opuntia spp.)

Necasionally in the early 1850's, large herds of bisen
passed near the fort. Az the grasslands cantinuad to
deteriorate, the kiscon ceased coming. The U. 5. Army
required horses and mules Ffor transportation and cattle Ffor
Eooad. These animals reguired pasture. In addition, ¢the
animals belonging to the thousanda of {mmigrants passing
through the fort added to the overgrazing problem. In an
attempt te conaerve some of Ethe grasslands around the fort,
an order was issued in 1852 limiting the aumber of animals

sewned by enlisted men.
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Centinued heavy pgrazing in the 18580's contributed to
reduced competition from grassea, sedges, and cther plants and
allowad tree seadlings to becowme eatablished, Cattle caused

compaction of the s0il, creating drier soll aud exposing

mineral seoilsa. These factors combined to¢ form an adequate
seedbed for tree seedlings. Eliminatien of the natural
prairie firea allowed the tree aseedlings to grow. After

acquiring the site in 1938, the MNational Park Service
initiated a regseeding program to help prevent weed intrusion.

Introduced apeciez, such as smooth brome {(Bromus inermis),

were seeded. HNatural succession has cawsed a gradual decline

in these apecies as they are being replaced by the native

planta. In general, these areas are in the mid-stages of
plant succession. Graasea are probably thicker agw than
during the histeriec peariad, Although nearly all ef the

natural species are present, their relative abundance is not
at hiatori¢ levels and many introduced species still exist.
The use of herbicides until the |960's alse had an effect an
the vegetation of the area,

A revegetalicn program is currently being conducted on a
pertion of a recently acquired parcel of land. A tortal of
95 acres {38 hectares}) was seeded over the peried of 198l to
1923, The proportions and seeding mixture was 45% western

wheatgrass, 25% Indian ricegrass (Oryzopsis hymenoides), 20%

preen needlegrasa, and 10% prairie sacndreed ({Calamavilfa




144

longifolial. This misxture was appliad at the rate of 10
pounds per ascre {11 kilegrams per hectare}.

The Envircnmeéental Subzone conta2ins approximately 40 acres
{16 hectares) that have never been tilled, The wegetation on
this site has not been grazed for at least 40 years. Durting
recent years, it has been grazed only lighely, The primary
management practice on this land has been ko simply leave it

alone.

Land Use and Vegetation Within Ones Mile of the Patk BEcoundary

The atea notrth of the Fort Laramie HNational Hiatoric
Sikte i3 native prairie. It is grazed by cattle and horses,.
Grazing land ias leocated on the south side of the asite. This
area was probably rTestored teo grassland. alfalfa is produced
gn farmland west of the boundary. Farmland, planted ¢to corn,
ia locatad direectly east of the boundary.

/

Frairie Research

Prairie rtesearch has not been conducted an the TFort
Laramie HNational Historiec 3ite. A Ilist of major grasses and
forbs was compiled in 1%59. The list contains 3% grasses and
over lOC prasslike plants, forbs, or shrubs. Johu €. Fremont

collected gome plants in the wvicinity of the site in 1342,



Starting in 1868, some

tn the area,

Ceneral References

Wational Park Bervice.
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of the post aurgeons collected plants

1971. Fort Laramie Watiowmal Historic

Site/Wyoming. A brochure. 2 pages.

Naticonal Park Service.

latz. Interpretive prospectus. Fort

Laramie National Historic Site/Wyoming. 53 pages.

Wational Park Service.

1878. Draft environaental assessment.

Fort Laramie National Historic Site/Wyoming. 39 pages.

National Park Service.

1932, Development concept plan. Fort

Laramie Nationmal Historic Site/Wyoming. &l pages.

National Park Service.

1982, Statement far management. Fort

Laramie National Historic Site/Wyoming. 15 pagesa.
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FORT UNTON TRADING PFOST
National Historic Site

NMoerth Dakota - Montana

Fort Unicn Trading Post was Lhe most important site on
the wupper Missouri River associated with the fur trade in
vestern America. It hkad a wital impact on exploration,
tranaportation, economics, and the explaoitation of the
aAmerican Indiam for the period of 1829 through 1865. its
setting near the confluence of the Yellowstone aznd Missouri
‘rivers haa been a focal point in American history from cthe
time of Lewis and Clark's expedition of [804-06. The
eatablishment of PFort UVnion Trading Post MNationazl Historic
§ite was authorized on June 20, 1966, to commemorate the
dignificant role played by Fort Unionm a8 "a fur crading post
on the upper Misscari River,

Fort {nion contains 436.5 acres (i76.7 hectares}t, 121
acres (30 hectares) of which s easement, Federal laad
totals 392.0 acres {158.7 hectares),. Prairie and potential
prairie @e¢cur in three areas, ctotalling 175 acvres (71
hectarea; (Figure 283, Areas fear the fort site contain
approximately 35 acresz (l& hectares) of grasslands,. Formerly
tultivated land northwest, norrheast, and southeast of the
fort site iz heing allowed to return to grassland Erom

alfalfa (Medicage =satiwval, This area contaians 93 acres (40
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hectares). Natural grasslands are located ion Ehe 42 acre (17

hectare) Bodmer Overlook site in the northwest portion of the

park.

Kuchler Vegetation Type: Wheatgrass-Needlegrass

(Agropyren-5tipal) (Map No. 56)

Pregsent Yegetation and Prairie Managewent History

The area is divided into two distinctive wvegetation
zonea by a terrace which separates the ancieat flood plain on
which the fort aite is located from the active flood plain of
the Missocuri BRiver. Along the terrace edge and in the
western portion of the active flood plain are thick growths aof

¢ottonwood (Populus deltoidesa}, graen ash (Fraxinus

pennsylvanica), chokecherry (Prunis virginiana), redosier

dogwoeod (Cornus stoloniferal, and willows {Salix spp.).

The upper terrace i3 not covered by water anytime during
the year and contains the prairie and developing prairie.
The 98 acre {40 hectare} area that was formerly in elfalfe is
being allowed to undecgo succession toward prairie. Numerous
prairie apecies are returning to this area. Adjacent te and
surrounding this vegetation type is a total of 35 acras (14
hectares] of mwmixed grass, Eorbs, and shrubs, Smooth

broome {(Browus ineérmis) 1s abundant and will be a loung-term

proeblem. Historically, much of this area was heavily grazed.
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Moat of this area is now hayed to preserve the histeric scemne,
hut it is not mowed each year.

The area north of the railtrgad, with the exceptiocn of
the Bodmer 0Overleook and accass road corrider, is maintainad

as a s¢enig easement under agricultuwral use. Use is limiced

to small grain farming and pasture. The Bodmer QOverlock 1is
maintained as native pgrasaland,. Many of the climax grasses
and forba may be found in thiz =area. The prairie is not

grazed and is in good condicion,

The following eight ecologically distinct vegetatisn
types are kneoewn from the park (a discussion follows the
prairie types only):

1. Hardwood draws

2. Upland Hills ~ this site was the least disturbed of alt

sites in the area. Although some evidence of 1livestock
grazing wes Ffound, no recent abuse has occurred. This site
contsins an excellent wixture of midgrasses, short grasses,
and forhbs, It would be charactetristic of the Wheatgrass-

eedlegrass vegetation type,

3. Upland Praicries - thiz site sccurs in the lower arvreas of
the uplands. Much of this &rea has been farmed. Natueral
domipant and subdominant plant species would be similar to
those on the Upland Hills.

4. Lowland Prairies - this site is an upper tervace of the
Missouri River. Heatly all of these sites have been placed
in culrivatign,

3. Mardwood Bottoms

6, Willow Bottomland

T Wet Bottamland

g. Barren Sandbars
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Grass fires are perviodically caused by passing trains
along the railrcad right-of-way. These fires are easily
controtled. Hatural firea are controlled gnly te the extent
necessary to proteet human life, historic resgurces,
development facilities, or as necessary to confinme the fire

within the park boundaries.

Land Use and Vegotation Within One Mile of rhe Park Boundary

Mast of the asrea surrounding Fort Unmicomn Trading Post
Naticonal Historic Site is classified as zgricultural.
Primary cropsa are wheat and alfalfa. Natural grasslandz are
also present and some of the area is deve loped ags

residential.

Prairie HResezgrch

Weist, Xatherine M,, James Lowe, Earl Willard, and Paul B.
Wilsaon. 1930. Current and historic resgurces of the Fort
Uniaogn Trading Post MNaticnal Historic Sirce, University of
Moutana, Misscula. 128 pages.

4 raview of the literature was conducted to determine
the natural vegetztion of the area. Searches were made of
the local area for relatively undisturbed sites along with
relices of natural wvegetationm. Few such sites were observed.

These researchers indi¢ata that the curreat wvegetation
at Fart [nisn Trading Post National MHistoric Site is a

mixture of natural plant communities aad cultivated lands.

Their rteport contains plant community desceriptions, a 1list of
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exobic gpecies, and a list of scientific and common names of

plant species veferenced in the rtepart,

General References

Nationmal Park Service. 1372, Fort Union Trading Fost
National Historic Site/North Daketa, A brochure. 2 pages.

Natiomal Park Service. 1985. Interim {finterpretative
prospectus., Fort Uniom Trading Post HNatienal Historie

Site/North Dakota, 16 pages.

Natioaal Park Service. 1978. General management plan, Fort

Union National Historic SitefNorth Dakota and Montana. 50
pages.
Bational Park Service, 1982, Statement for managemenl.

Fort WVaion Trading Post Nationsl Historic Sitef/North Dakota
and Montana. & pages.
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KRIFE RIVER INDIAN VILLAGES
National Historic Site

orth DPakota

The Knife Eiver I[ndian Villages comprise a cluster of 5i
archeglogical sites located near the confluence of the Knife
and Higsouri Rivers, just north of Stantoen, North Dakota.
This site was occupiled for centyries and possibly for several
thoeusand years, Lewis and Clark visited the site often during
their stay &t nearby Fort Mandan in the winter of 1804-1805.
Sakakawea lived there. The Knife River Indian Villages
National Historic Site was established in 1974, Remains of
earth lodgesa, <cache pita, fortificationa, and burials are
present.

The Knife River Indian VYillages National Histoeric Site
contains 1,29%1.9 acres (522.9 hectares). Federal land totals
1,250.1 acres (506.1 hectares), and nenfederal land totals
41.7 acres {(16.9 hectares). Approdimately 400 acres {162
hectares) are classified as native prairies {(Figure 27}. An
additignal 350 acres {142 hectares) have been formerly
cropped and are now undergoing natural succession rtoward

prairie.

Fuchler ¥Yegetation Type: Wheatgrass-Needlegrass

{Agropyron-Stipa) (Map No. 66)
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Fregent Yegetation and Prairie Managpement History

Praivie areags of the EKnife River Indian Willages
Hational Historiec S5ite have been grazed by both wildlife and
domestic livestock during the histarical period. Thousands of
individuals lived in the area from AD 1800 te 1361, Their
wood garhering, farﬁing, and grazing practices are known to
have groasly impacted the vegetation. Later, during the
steamship era, the park ares was a wood lot that provided fuel
for the =ships.

Grazing was discontinued upen establiahment of the park.
Formezly cultivated fields are cuorrently undergoing succession
taward a climaxlprairie community. These areas are in the
early stages of asuccession snd 2re dominated by weedy grasses
and forbs, WNative perennial plants asare scatterad. The native

prairie areas vary from poor to excellent in condition.

Land Use and Yegetation Within Qne Mile of the Park Boundary

The Enife BRiver Indias ¥illage Hartianz! Histeriec 3ite is
bordered on three szides by agricultural land. Mozt of this
land is used to produece culrivated crops such as alfalfa

{Medicago sativa) and wheat (Triticum asstivuml. A few oather

crops are grown in the area. Some of the adjacent land is
used for grazing animals. Generally, ita condition 1s of
lower quality than that ¢of the native prairie areas within the
park. The park is bounded on the south by the wvilltage of

Stanton.
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Prairie Research

Ma. Bonnie Heidel of ¢the North Dakota Land Heritage
Progran has identified aresas of undisturbed native prairies
within the park boundaries.

Clambey, Gary K. le85. \Fegetation.baseline study for the
¥nife River Indian V¥Yillages WNationmal Historiec GSite. North
DPakotas State University, Farge. 82 pages.

This study was completed during the summer of 1984,
Gbjectives included: {13 2 floristic inventory and
establishment of a reference plant collection for use at the
Site; (2) analysis of the contemporary vegetatigm; (7}
clavrificarion of earlier vegetation patterns; {4)
¢ongideration of current vegetation management 1ssues and
recommendatiuﬁ of future measures ke be used. & total of 25?
plant taxa were idenrified and vpucher specimens for most of
these have been deposited at the park headquarters, These
include inhabitants of prairies, ripariaan forest, shrublands,

river edge communities, and ruderal areas,

General References

National Park Sarvice,. 19278, Haster plan. Knife River
Indian Villages WNatigmal Historic Sitefdorth Dakota. i1
paged.

HNational Park Service. 1930, Assessment of alternatives.

Knife PRiver Indian Villages Nationazl Historiec Site/North
Dakota. 68 pages.

National Park Service. 1381, Knife River Indian Villages
Hational Historiec SirefWorth Dskota. A brochure. 2 pages.
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THEQRORE RODSEVELT
Hatignal Park

Harth Bakokta

The Badlands landscape of Theodere Roosevelt HNational
Patk presents a unique coatrast to the gently rolling prairie
of the Northern Great Plains, The Badlands, with its maze of
canvyons and coulees, interspersed with prairie uplands, was
the hub of the northern open range cattle indosktry of the
1880°%s. Theodore Roosevelt was a part of this ranching
induatry, and the park area has been ser z2side as a memorial
to him,

Theodore Roosevelt National Pafk w23 authorized on 4pril
25, 1947, It containg 70,344.6 acres {23,479.6 hectares] in
three wunits: North Unit, South Unik, ard Elkhorn Uait,
Federal land totals 69,975.9% acres (28,330.32  Thectares),
Prairies cover abgout 43,000 acres {17,409 hectares), or 60% of
the park (Figure 28). Bruah and woodlands eachk cover 10,000
acres (4,049 hectartres), or 15% each. approximately 7,000

acres (2,834 hectares), 10% are non-vegetated.

Fuchler Vegetation Typet Wheatgrass—-Needlegrass

(Agropyron-Stipa} {Map Neo. 66)
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Present Yegetation and Prairie Management History

The grasslands were heavily overgrazed in the 1880'%'s.
Following the collapse of the range cattle industry in the
1890's, some of the uplands were cultivated and planted to
graip crops, Culbtivation continued wuntil the drought of the
1930's made farming impractical. Sinece that time, the land
has been allowed to Tevert to its natural state. It i3 unknown
if any of the cultivated lands were seeded back to native

grassea. Some exoCics, such as smeooth brome (Browmua inermis!,

were seaeded. Old field parterns are still noticeable from the
air in some cases, but the scars are gradually diminishing.
Nearly all associated structurea aad fences were removed soon
after the establishment of the park.

Fumercus sgpecies of animals are €found in the Theodore
Roasevelr National Park. Bison and elik have been reintroduced
imte the park. They have a significant influence on the
prairie vegetation. Wild horses exist inm the South Unit, and
longhorn steers are maintained in the Worth Unit, These
animals alse affect bLhe vegerabion, but they are associated
with the histeoric scene and are a part of the living history
of the park. The lands are generally being managed to
pecrpetuste an undisturbed prairie ecosystem rather than to
pregserve the pralrie in the disturbed condition that prevaited

durirg the Roosevelt years.
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The ruﬁgh topegraphy of the area aand the wide variety of
soila encourage several different plant communitisza,. Thesze
vary from the prairies on the flat and rolling areas to nerth
slope woodlands and desert shrubs on the south facing slopes.
Dominant plants of the grasslands on plateaus atre western
wheatpgrass, blue grama, little bluestem, and peedleandthread.
BSocme prairie speéecies pecur on the south Ffacing slopes. The
understory is coftea cowmposed of grasses with overstory

dominanta of big sagebrush (Artewmiasia tridentata), silver

sagebrush (Artemisia cana), amall soapweed (Yucca glaucal,

greasevood {Sarcobatus vermiculatus), and plains pricklypear

(Optuntia pelyvacanthal. Gver BO0 apeqiea of wascular plants

have been EFound in the park.

Researchers have classified vegetation at the Tﬁeodore
Rogsevelt Naticnal Perk inte 11 habitabt types. Habitat types
provide a means of describing grassland and woodland
ecosystems and relating successional stages ko potential
climax. The six of these habictat types that may be consideread
ta be prairie ate:

. $tipa comata - Carex filifolia

2, Agropyron smichii - Carex filifolia

3. Schigzachyrium scoparium - Garex filifoltia

. Jupiperus horizontalis -~ Schizachyrium scoparium

5. Attemisia tridentata — Agropyron smithii

§. Artemisia cana -~ Afgropyron smithii

™
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Several exotiec plants have increased in the park despite
continued efforts te control them., Smgoth brome was seeded ia
someé areasz and has spread 1nto some of Ethe prairie areas.

Leafy spurge {Euphorbia esula} and cCanada thistle (Cirsium

arvense) are aspecial concerans.

Land Use Within One Mile of the Park Boundary

Muech ofF the land surrounding Thecdore Rocsevelt Natiosnal
Park is owned by the Federal Government and is sdwinistered by
the Forest Service a3 the Little Misasouri Natigunal
Graaslands, This land is leased for cattle grazing and oil
and gas development. & relatively large awmount of the adjacent
lands are pwned by the State of HWorth Dakota. Frivate land§
are mainly grazed, bubt numarous gas and oil wells have been
developed, Alsmall amount oOF the privately owned land is used

for small grain and hay production.

Prairie Resezrch

Whitman, Warreo . 1934. A preliminary study of some
Erassland types in westera MNorth Dakota in relation to soil
characteristics, A Thesia, Nerth Dakota Agricultural

Celiege, Fargo, MNorth Dakota. 118 pages.

This research was conducted at 26 sites centering
chiefly around Sentinel Butte, Seven of the major grassland
vegetation types wera identified and characterized,

Quantitative measurements of the vegeracion were made by
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means of the frequency-abuandance and point methads. The two
main wvegetation types that would be found on Theodore
Boosevelt Waticnal Park ace the Uplands Type and the Badlands
Type. The Uplands Type wovccupies the nearly level to gently
rolling upland platesus and rablelands. The chief vegetation
dominants avre blue grama, needleaandthread, and sedges. The
total number of species represented in the coamunity is fairly
high &and Khe forbs are numerous. The soil 13 generally a
sandy locam with a well developed profile. The Badlands Type
is found on the long slopes of only moderate relief, The
c¢hief vegetatieon dominants are blue grama, western wheatgrass,
and sedges, The Etotal number of apecies is low, and the forbs
are few, The soil 13 a s=ilty clay with a fairly well
developed profile.
Balston, Robart D. 1960. The structure and ecology of the
north slope juniper stands of the Little Missouri Badlaands,
Master af Science Thesis. Univergity of Utah, Salt Lake
cicy, Utah. 85 pages.

This resesarech determined the effects of fire on several
gheubs. It is not directly related to prairie but it contains

information about one of the vegetation types that come in

contact with the prairie.

Hazlett, Donald L. 1e71. An ecolagical srudy of Artemisia
dominated vepgetation in western North Dakota with special
reference to the concept of allelopathy. Haster of ArcLs

Thesis. WUniversity of South Dakota, Verwillien, South Dakota.
42 pages.
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This research was coenducted entirely in the South Unit of
Theodore Roosevelt National Park. The apparent vandomness of
gilver sagebruah and big sagebrush individuals, cowmbined wikh
an age range of 10 ro 14 years implied no significant
intraspectific alleilopathic Inhibition for western Horth Dakota

sagebrushes.

Sanford, Richard C. 19740, Bkunk bruah {Rhus ¢trilobata
Nubt.} in the Narcth Dakota Badlands: Ecology,
phytosaciolegy, browse produection, and wutilization. Ph.D.
Dissertation. Horth Daketz State University, Fargo, HRorth

Dakota. 165 pagesa.

Phytosociological dats on skunkbrush sumac was collected
at 20 szites, all within 20 miles (32 kilometers) of Hedora.
Growth and phytosociolagical paramefers from shrub and
herbacecus data were significantly different between sites
and slope positionsz {(bottom, middle, and top). Grasses
comprised moskt of the therbacecus layer, becoaming less
impertant at the top. Shrubs and forbs increased toward the

tep. Growth, utilization, and plaat age are alap discussed,

Williams, Dean E. 1978, Grawth, production, and browsa
uktilization characteristics of serviceberry {Amelanchier
alnifolia Nubkr.) in the Badlands of socuthwestara HNorth
Dakata. Master of Science Thesgis, North Dakota GStare

University, Fargo, HNorth Dakota. !lD pages.

Servicaeberry was generally dominant in the shrub
overstory, while the undarcstory compagsition varied,
Vagetative reproduction of serviceberry 1is accomplished
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mainly through root sprouting, Twig growth and yield of
serviceberry are discussed. Utilization during cae winter was
I1% and was 15% during ancther winter.
Hoffman, George &. 1978. An ecolagic study of the habitat
rypes of Theodore Hoosevelt National Meworial PFark, HNWorth
Dakota. A& Report. MWational Park Service.

This project was started in 1978 to delimir the habitat
types, list the plants, and assess the animal components of
tha habhitar typas. This is a oprelimisnary report, The

information is expanded in later reports.

H#nsen, P, L., R+ B. Hopkins, and ¢. R. Hoffman, 1980. An

ecological study of Theodore TRoossvelt National Park:
Habitat types and theilr animal cowmponents. 4 PReport.
Department of Biolegy, University of South Dakota,

¥ermillion, Scouth Dakota. 182 pages,

Ten habitac types weare delimited, samples, and
described. Animal components were related ta these habitat
types. The report conbains an excellent literature cited

saeckion.

Hamsen, P. L. 1377, At ecological study of the vegetatiaon
of Theodore Roosevelt Matiocnal Park, Nortth Dakota. Master of
Arts Thesis, University of South BDakota, Vermillion, South
Dakota, 117 pages.

The study region 15 described by physiocgraphy, geology,
501l3, and climate, Elaven habitat types are described, and
2 key to these types is ineluded,

Anonymous, 1981. South Unit Loep Road photo recovery study.
A Report. MNational Park Service. 3 pages.
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In August 1378 a landslide {(slumping) destroyed a sectian
of road in the South Unit of Theodore Roosevel:t National Park.
This damage forced the closing of the road until August 1980.
The road was terouted. The old railroad was removed and used
43 the foundation for the new roadway. The remains of the old
roadway were then recontoured using heavy construction
equipment. The old rosdway was then abandoned to allow for
natural regovery, Twe sites were selected for phoro
documentation of plant succesaion, Scarting April 1 of each
year and contiawiag until OCGctober 1, phoctographs are madé of
each site on alternate wmonths,

Ropers, Debarah. [928l. A bibliography of vegetation studies
pertaining to North Dakota: Draft 1. Werth Dakota Watural
Heritage Program, Bismark, North Dakota. 21 pages.

This bibliogrephy lists 343 articles, books, theses, and
other bLibliggraphies which contaiu information relevaant to
the vegetation of North Dakaeta.

Snow, Hay. 1882, 4 flera of Theodore Roosevelt Hational
Park, Horth Dzkota, A working drafe. Maticpal Park
Service,

Species atre arranged by family and species. It is noted
if the species is {1) known to be in the park and im the
herbarium, (2) known Eto be in the park and not in cthe
herbarium, {3) species posaibly CCCUTLS in the parlk,
confirmation is needed, or (4) exatic,

Marlow, Clayton B., Lyna E. Irby, and Jack E. Horlaad, 1982,

Optimum catrying capacity for bison in Theodore Roosevelt
National Park. A Report. National Park Service. 2 PAges .
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Thiz current vresearch 13 designed to {1} delineate
primary and secendary areas of bison use, (2} delineate net
primary productivity and forage utilization for major range
sites within primary and secondary use areas, (3) decermine
the general seasonal food habits of bison, (4) determine range
trends under present population density of bison and the
maximum carrying capacity of primary use arezs, and (5}
integrate range trend and carrying capacity estimated with
managamenl priovities far bison, Only preliminary dara was

available at the time of this report.

Ceneral References

National Park Service., 1873. Final environmental statement.
Propesed wildernesas. Theodore Roosevelt Nationmal Memorial
Patk/North Dakota. 57 pages.

Matigonal Park Serwvice, ta9r3, Master plan. Thecdore
Roosevelr National Memorial Park/North Dakota. 39 pages.

HMational Park Service. 1980, Theodore Roosevelr Nationpal
Park/Rarth Dakots. A& brochure. 4 pages.

National Park Service. 1952, Statement for managewmant.
Thecdore Reosevelt National Park/Nerth Dakota., 36 pages.
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WIND CAVE
Hational Park

South Dakoka

Wind Cave Nationmal Park is located on the southeastarn
flank of the Black Hilla, The park presecves a distinccly
different tfype of limestone cavern, It is a series of
subterranean passages and rooms, some lined with colorful
c;lcite crystal formations. Strong currents of air that blow
alternately in and out of the cave gJuggested its name. The
park 4lso preserves a part of the original Black Hills prairie
ecaaystem.

Wind Cave Nationzl Park wdas established in 1903. It now
contains 28,292.! acres {11,454.3 hectaras], Faderal 1land
totals 23,060.0 acres (11,360.3 hectares). Prairie occupies
about 23,201 acreg (9,393 hectares), or over §2% of the park

{Figure 29), Pine foraesszt oceupies the remainivng area.

Kuchler Yegetation Type: A mosaic of Wheatgrass-Needlaegrass

(Agropyron~3tipa) and Black Hills

Pine Forest (Pinus}) {(Map Nos. 17 and

56 )
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Preaent Vegetation and Prairie Management History

Historically, grazing and fire were importaar influences
on the prairie vegetation. A few areaes were cultivated but
cultivation was stopped many yeara ago. These disturbed areas
are undergoing natural succession. The area has been more or
less continuously grazed. Before the late 1800's, nomadie
bison and other herbiveres were important. In more recent
times, resident herds of bisoa and elk have exerted Che major
grazing pressure on the vegetation. Other animals, auch as
prairie deogs and pronghorns, are also ifmportant.

At least 79 lightning fireg sand 33 fires caused by man
were supptessed in snd pear the park from 1930 through 1974,
Most were extinguished while smaill. The largest fire burned
5,466 acres (2,213 hectaren) of forests and grasslands within
the Park in Saptember !5§4. Experiments have been c¢onducted
with preserited burning during the past ten yaars.

Prescribed burning has been used to veduce the numher of
woody plants and to contrel a variety of exotic rtange plantsa,

such as Kentucky bluegrass (Poaz pratensis) and Japanese brome

(Proemus japonicus) . Another problem weed hasgs been Canada

thistle {Cirsium arvense}. Spot treatment with herbicides

has been used as a control tachnique,
Prairie vegetation at Wind Cave Wational Park has bheen

described by raage site, 4 range site is a distinctive kind

of land that differs from other kinds in its potential to
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produce native planta. 4 vange asite is the produce of all
envirponmental factors responsible Eor its development.

Descriptiens of the range sites, their wvegetation, and

acreages are a3 follows:

Overflow. This range site occurs along the intecmirtent
streamy that dissect the park and it ocgupies 1,329 acres (538
hectares). Soils in this range site regularly hbenefit from
more than normal 8c0il moistura and the climax plamt cover is
dominaced by a stand of tall and midgrasses. The pringcipal
Eraased are big bluestem ({Andropogun gerardiil, littla
bluestem, westarn wheatgrass, sand green needlegrass. Forbs
and a few shrubs are common. With continued overuse by

grazing animals, the tall and midgrasaes lese vigoer and are
teplaced by bluegrasses and forbs.

Stoney Kills. This site occupies 2,729 acres (1,104 hectares)
gand is found on relling hills, Climax ¢over is dominated by
bluestems, Ocher important grsgses are western wheakgrass,
green needlegrasga, and blue grama. Forbs such as sageworts,
slimflower scurfpea (Psoralea tenuiflora), dotted gayfeather,
and black samson are common. Leadplant and wild rose {Rosa
arkansana) are abundaat shrubs, With overuse, the palatable
grasseg are replaced by fringed szagewort and blue grama.

5ilty. This gite occurs in many of the open parks in the
Elack Hillas and on nearly level te hilly wuplands in cthe
prairie. Wiand Cave National Park contains 7,449 acres (3,014

hectares} of silty range sitce. Climax plant cover 1is
dominated by a4 stand of midgrasses. Prinecipal grasses are
weztern wheatgrass, green needlagrass, needleandthread, blue
grama, and Kentucky bluegraas, The most common forbs are

fringed sageworr, slimflower and silverleaf scurfpea, and
upright prairie coneflower (Raribida columnifera}. Shrubs are
infrequent. With continued overuse by grazirg animals, the
midgrasses decrease and are replaced by blue grama and
fringed sagewort.

Clayey. This site occurs oan gently sloping to steep uplands
on @95 acres (362 hecrcares}), mostly in the northeastern

perticn of the park. Climax plant cover is dominated by a
wixture of short and midgrasses with a number of prowminent
forbs. The prineipal grasses 4are oedtern wheatgrass and

grean needlegrass with an understory of blue grama,
buffalograss (Buchloe dactyloides), sedges, and bluegrasses,
The principal forbs are fEringed sagewort, silverleaf scurfpea,
and upright prairie coneflower., Buffalograsa will raeplace the
taller spacies following overusze,
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Shallow, This 13 the most abundant rangse site in the park,
gccupying 9,824 acres (3,976 hectares). 1t is situated on

many ¢f the steeper slopes and on the ridge tops throughout
the park. <€limax plant cover is dominated by little bluestem,
which mekes up 60% of the compeoaition. Hairy grama {Bcouteloua

hirsuta), sideoats grama {Boutelpua curtipendula), and

threadleaf sedge make up abour 20% of the composicien, Forbs
and shrubs are common. With overuse, short grasses and forbs
begome dominant.

Ihin Upland. This asite accurs on the middle and lower slopes

of steep uplands in the northeastern part of the Park. e
ouly covers 566 acres (22% hectares), Cliwmax plant cover is a
mixture of short and midgrasses. Blue pgrama and threadleafk
sedge account for 50% or more of the herhage. Next in
importance are nidgrasasas, Forbs are pressat but are net

abundant,

Cendition of the prairie varies all the way from poor to
excellant. In general, it 1s in good coadition. Management
of grazing and wild animals has made it necessary to
sacrifice the coadition of some of the prairie. Fer example,

areas occupied by prairie dogs are in poor coandition.

Land Use and Vegeration Within Dne Mile af the Park Boundary

Lands surrpunding Wind Cave Wationatl Fark have
vegetation similar to the prairie and forest within the park.
Host of the land aleng the southern and eastern horders is
privately owned, although one parcel is owned by the State of
South bakecta. Custar State Park borders Wind Cave Harttoral
Patk on the noarth. United States Forest Service lands and

private lands =2re leocated along the western boundary,

Frairie Research

Beginning in 1980 the National Park Service has produced
a e2nnual summary of research activitias at Wind Cave National

Park.
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Albertson, F. W, 1953. A repoert ofF study of grassland areas
onf Badlands National Honument, South Dakota; Fort Robinson
Military Reservation, Nebraska; Morth and South Units of
Theodore Hoosevelt NWational Memorial Park, MWorth Dakotaz; aad
Wind Cave WNatieanal Park, South Dakata. A Report. 61
PAgEY .

Br. Albertson aurveyed Lthe wvegetation of Wind Cave

Natignal Park in 1953. He identified and described the
vegetation a3 related ¢to topography. He racorded similar
speacies to thosze present today. He noted severe grazing near
headquarters.
Kiag, John &, 1955. Social bBehavior, szocial arganization
and population dynamies o0f a2 black-tailed praitie dog town in
the Black Hills of Scuth Pakota. Ph.D. Thesis, University
of Michigan, Ann Arbor, Michigan,

Thia is a classic atudy on the social organizatioa and
ecolopgy of black-tailed prairie dogs.
50il Conservation Sarvice. 19868, Conservation plan-soil and
vegetation survey of Wind Cave HNational Pack, A Repart,
Custer County (Conservabtien District. UGnirted States
Gepartment of Agriculture.

This plan contains a hiastory of the Wind Cave Hational
Park, Range gites and woodlaond sites are identified.
lmportant plant aspecies, habitat use by 2nimal species, and
habitat conditisn tEtrends for major animal species are
presented for each sita,

Lovaazs, Allam L. 1973. A cooperative elk trapping program in

Wind Cave National Park. The Wildlife Society Bulletin.
1:93-1049.
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A brief listing of prairie species and description of the
climate of Wind Cave Natienal Park is included in Cthis

articlﬂ-

Lovazs, 4llsn L. 1973, Prairie dogs and black-footad
ferrets in the Wationmal Parks, p. 139-148, In Black-foored
ferret and prairie dog workshop. Scuth Dakota Stata

University, Broaokings, South Dakota.

Movement of prairie doga intg prairie is briefly
discussed in this arciecle.

Lévaas, Allan L. 1976, Introduction of prescribed burning
to Wind Cave National Park. The Wildlife Sogiety Bullastin.
4:b69-73.

The history of fire at Wind Cave National ParL is

outlined. A map showing the locations of auppressed fires in
and near the park from 1930-1%74 is included. The coordinatad
approach wutilized by land management agenciesa to intraduce
fire into the Black Hill is outlimned.
Gartner, F. Robert, 19%7. Ecological changes on pine
Erazsland burned ia £fall and spring. Final report, South
Dakota State University, Research and Extension fenter, Rapid
City, South Dakota. 28 pages.

This report summarizes resesrch conducted by Dr. Gartner.
Fual loads were reduced by burning without producing a
negative affect on vegetation z2nd soils. The burned areas,
tharefoare, provided fuel breaks for f£ire cantrel during the
first summer zfter burning. Warm season grasses were reduced
pn meadows by fall burning. Composition and yields of warm

82ason grasses on maadows burned ian the spring and unburned
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watre not different, Percentage composition zad yields of warm
season grasses on slopes burned in the fall were leas than on
slopes burned in the spring. Yields of cool seascn grasses on
m2adows burned in fall were lower than those net burned or
burned in the sprinpg, Yields of cool season grasses on slopes
burned in Ffall, spring, and not burned did aoct differ,
Productbion of forbs and ashrubs was greater on maeadaws burned
in fall thao those not burred or burned ia the spring. Forhb
and shrub yields were greater on alopes Bburmed in fall, and
forbs increased on both Eall and spring burned slopes compared

with those nor burned.

Schripsema, Janet BRuth, 19727, Ecolegical c¢changes on pine-

grassland burned in spring, late spring, and winter, M. 3.
Theatis, Soutk Dakots State University, GSraokings, South
Bakota.

Praescribed burning at Wind Cave National Park was
effective in reducing tortal fuels and creating natygral
firebreaks suitable for controlling wildfires, 1In grasslands,
this may be effective until the mulch layer is replaced after
four or five growing seasons,. Burning reduced or eliminated
dense pine thickets. Forage for wildlife was produced onrn
these areas wheare there was l[ittle or ne usable fordage haefore
burning. Burning retarded the spread of pine ianto grasslands,
Season of burnmiag is related directly to the management

abjective,
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Varland, Kenneth L., aliam L. Lavaas, and Robert B.
Dahlgran, 1978, Herd organization and movements of elk in
Wind Cave National Park, South Dakota. Hatural Resources
RBeport Number 13, Wational Park Service, Washington, D.C. 238
pages.

Thia report includes & descriptieoa oF ©rthe prairie
vegetation and of the park. Elk herds should be managed

individually to prevent overuse of the range 1in any one area

of the Park.

Worcester, Lynda Lou. 1379. Effects of prascribed burning
at different fuel moisture levels oa vegetation and soilas of
grasslandas in Wind Cave Wational Park. M. S. Thesis. Sauth
Dakota State Univerasity, Brookings, South Dakota.

A little bluestem community and a mixed grass community
ware studied. Three fuel meoisture levels were imposed on
thesse communities; dry, wmedium, and wet with 30, 38, and 46%
moisture, respectively. Comparison of preburn and postburn
vegetative measuremants indicated that fuel wmoisture levels
examined did net have adverse effects an recovery, yield, or
species composition,

Wydevan, Adrian P, 1979, Elk food thabits and range
interactions with other herbivores in Wind Cave Natiaonal
Park. ™. S, Thesis, Iowa State University, Ames, Iowa.

This thesis contains & geood description gf the natural
features of Wind Cave Hatioanal Park, Yiaelds of prairie
species on differant sitas were determipned, Cudwesad szgewort

waz the major species eaten hy elk in fall and wiater,

Threadleaf sedge was the major species consumed in the spring.




i76

Big blusstem was the major species pgrazed in the summer.
Management recommendations for wildlifa and vegetztion are
presantad,

Bock, Jane H. and Carl E. Bock. 1981, Some affects af E[ire
in vegetation and wildlife in poadercsa pine Fforeats of the
gouthern Black Hills. Final report. Dapartment of
Enviroamental, Populatign, and Organismic Biology, University
of Calorade, Boulder, Colerado,

Effects of prescription buras upon vegetation, birda,
rodentg, and biscon were studied for three years in ponderosa
pine forest and pine-grassland ecotone. Prascription fires
were cool and largely restricted to underatory vegertation and
fuels. Densitries of immature pines were reduced, and
herbacecus ground <over was slightly increased. Grasses were
generally unaffected, Birds, reodents, and bkison shewed
stroeng pasitive resaponsed to the prescriptiocn burns, but anly
through the first year of post fire succession.

Cappock, David Layna. 1981, Impaces of black-tailed prairie
dogs on vegetatiga in Wind Cave National Park, M. S5, Thesis,
Colorado State University, Fort Collims, Celorvado.

Studies were ctonducted in the mixed grass prairie of

Wind Cave Haticnal Park teo axamine the effacts of Jdifferant

durations of prairie deog impact on plant s=standing crops,

composition, speciez diversity, and nitrogen concentration.

Prairie dogs extensively modified rthe prairie, Long=term
(12 weoars) impacts aof prairie dogs dramatically alterad
plant community structursa. Substantial reductions in the
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litter layer suggests that prairie dogs counld indirectly alter
energy flow to decompoesers., The conly clear effect of prairie

dogs on plant spegies diveraity was noted FEor an Andropogon

compunity where moderate (3-8 years) impacts of prairie dogs
ingcreased species diveraity for total vegetation, grasses, and
forbs.

Gglaged, ¥, J., 8., Sather PBlair, B. K. Worcester, and R.
Klukas. 1981.  Applicatioa of remote sensing to prairie dog
management. Journal of Range Management, 3&4&:218-223.

Remote sensing was used to determine the likely expansion
potentiazl and probable direction of growth of the !l major
prairie dop towns in the Wind Cave Hational Park. The prairie
dag town inventary and expanstorn potential ofF eaech town has
probable usefulnesgs in the developmenat of management
plans.,

Popp, Jewel Yavy, 1%31. Range ecology of bisomr on mixed
BETass prairie at Wind Cave HNational Park. M. 5. Thesis.
lawa State Pntversikty, Ames, Iowa.

Mixed hegrds gf bison preferred cool seasan sites and
avoided warm season sites for all of their activities
throughout the yeaar, ool season grawminoids, such as
bluegrasses, saedged, and wagltarn wheatzrass, nzsually
dominated biser diets. The proportion of warm season zrasses,
such as gramas, buffziograss, =2nd bluestems, increased during
summer, Forbs and browse wera a minor porticn af bison

diekts.
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General Referencas

Mationmal Park Sarwvice, 1977. Visitor center interprefive
plan, Wind Cave National Park/Scouth Dakora. 22 pages.

Fatiocnal Park Service. 1978, Wind Cave HNarional fark!ﬂnuth
Dakora. A brochure. 2 pages

National Park Service, 198!, Scstement for management. Wind
Cave KHactional Park/South Dakota., 1l pages.

Mational Park Service. Undated. Rescurce mandagemenk plan,
Wind Cave MNational Park/South Dakota.
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ALIBATES FLINT QUARRIES
Hational Moaument
Texas
alibates Flint GQuarries Hational Monument was

established on August 31, 19465, Its purpose 1s L0 preserve a
concentration ¢f unique flint gquarries wused a3 a source of
raw materials for weapons and rtoals by High Plains
prehistoric Indian cultures.

It consists of 1,332.6 acres (539.5% hectares} and 1is
located on the Canadian River Breaks 1in Texas. A total of
1,062,686 acres is federally owned. All of the land, except for
roads 4and other developed sites and creekbeds, may be

clagsified a3 prairie (Figure 30}.

Kuchler Vegetation Type: Shinnery {Quercus—Andropogon) {(Map

Ha. 711}

Present Vegetation and Prairie Management History

Gradases cover most of Lhe canvyon slopes throughout the
area. Blue grama predeominates but other grasses and forbs are
COMmMmOn 4 Broad river terrvraces are largely grasslaands with
scattered hconey mesquite, prickly pears (Dpuntia spp.}, one-

geed juniper, sumacs (Rhus spp.}, and daleas (Dalez spp.).
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The introduced, annual specles HRussizn thistle (Salsola

iberica) i3 commen an disturbed sites.

Prairie within the boundiries of Alibates Flint Quarries
National Monument wad moderately ©to¢ heavily grazed by
domestic livestock, priwarily cattle, for almeat a century.
In some cages the cattle's hoeves have damaged the flint

regources. Cattle no longer grasze in the park.

Land Dse and Yegpetation Within One Mile of the Park Boundary
dlibates Flint Quarries Hational Monument is surtroundad
on threes sides by the Cocldwater Cattle Company, which 1is a
typical catele ranching ecperation, The fourth side 1is
bordered By the Lake Meredith National Recreation Area,

Partions of Lake Heredith Warional Recreation Area are graged

by cattle under special use permits.

Prairie Rasaearch

Hoe prairie reseacrch has been conducted on the Alibates

Flint Quarvies NHational Monument,

zeneral References

Mational Park Service. 1975, Alibates Flint Quarries/Texas.
A brochure. 2 pages,

Bational Park Service, 1976, Alibates Flint Quarries and
Texas Panhandle Pueble Culture MWational Monument/Texas.
General development plan, 33 pages.
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Hational Park Service, 1976, 4libates Flint Quarries and
Taxas Panhandla Puaebla Culture Hational Monument/Texas.
Visitor use plan, 36 pages.

National Park Servica. 1574, Alibates Flint Quarries and
Texasd Panhandle Pueblo Culbure Rational Monument/Texas,
Resources management plan. 51 pages.

Nationzl Park Service, 1978, ‘Alibates Flint Quarries and
Texas Panhandle Puablo Culture lational Monument/Texas.
General manzgement plan. 38 pages.
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CAPULIN MOUKTAIN
Natienal Moaument
Hew Mexico
Capulin Mountain is the cone of a wvolcano that was
aecive oaly 10,000 wyears ago. Its conical form rises 1,000
feet (305 wmeters) above its base. The wmountain coosists

chiefly of loose cinders, aszh, and other rock debris. These
materials were spewed out by successive eruptions and fell
tack upon the vent, piling up to form the conical mound. The
beauty of ‘Capulin Mountain is enhanced by an abgndance of

vegetatioa. The mountain is covered with both grassland aad

forest.

Capulin Mowuwntain HNational Monument wass established on
August 9, 18i6. It contains 775.4 acres (313.92 hectares).
All of the land is fedeczlly owned. Approximately 220 acres

{89 hectares) are native prairie (Figure 31),

Kuchler ¥epetation Typer A mosai¢ of Grama-Buffalo Grass

{Bouteloua-Buchloe) and

Juniper~Finyon Woodland

{(Juniperus~Pinus) {(Map Wos. 23 and

65)



s
Fr—— 1*;F|li|-.1-|‘lilll’l=|
.. |'j";l|lli:!j1'|'|’1.’||'||||iF'lllll el
e Ml ‘:'.l.!,l.l hy
t’r*,l,l'lH i l';‘:l=l'i"|' it h
) -'.'i‘.l:l:iir"- Rt
W it bty i
At idie]

i
LTy

LU0 L)

[
15 :.Iilj' !
fl l'l':':#"l'.
i [
gk

iy

i
[
M

¥

1}

;":=
i

o
HEA R
lhﬂ:l:ll-‘jl

)

(]
i":‘;lllll
it [ h N
s
l_l.!ilﬂ-,l..!ﬂ‘il" "

L
4
1Lty
i' i

fl g'tl:r'
"'Iilﬂ,

Ll
+|'|:'I'i. )
TG

]
11l
¥

Vinltor Cantar - :3-

Repldantial

yy
W

ﬁ?rairie

I M
ot
‘*'l H

& Uirltiny Aren

iy
(PR
fyti )

154

un
ll.“. HO

Prairie meap,

Figure 31,



[as

Praesent Vegetation and Prairie Management History

The prairies of Qapalin Wountain Wational Monument were
grazed primarily by sheep from =2arly sebttlement through 1936,
The monument was Fenced in 1937, Winety acres (36 hectares)
along the west and southwast boundaries were addad to the
monumant and Fenced in 1972, Prior to fencimg, these areas
were grazed by borh sheep and cattle., Approximately 180 acrces
{73 hectares) were grazed by cattle From 1973 uatil 1978,
under terms2 of a grazing permit. Fires are suppressed on the
monument,

Regearch freoew 1974 through 1979 indicatced thsat the most
common grasses of the prairie at Capulin MWountaio National

Monument were mutteon bluegraén {Poa fendlerianal)l, western

wheatgrass, squirreltail, litcle bluesten (Schizachyrium

scoparium}), big bluestem (Andropogon gerardii), ringgrass

muhly, blue grama, and »sidecats grama. Important forbs were

Bussian ¢thistle (Salsola iberica), goosefoots {Chenopedium

spp.), sunflowers (Helianthus spp.), and sages f(Artemisia

Spp-). Shrubs included Spanish bayonet {(Yucca anpustifolial,

vaks (Quercus spp.), fourwing saltbush (Atriplex canescens),

true mountain-mahogany (Cercocarpus montanus), chokecherry

(Prunys wvirginiana), aad prickiy pears {Qpuntia spp.).

Land Use and Vegetation Within One Mile of the Park Boundary

Land wuse is primarily for grazing. Prior te 1941,
grazing was primarily by sheep. Since that time, grazzing has

been primarily by catkle,
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Prairie Researtch

Harfert, Bobert C. and F. H. Brown, 1967, A study of the
vegetation on volcanic cinder cones and their relatioaship to
the caliche layetrs of Capulin Hountain. A Repork. Haticonal
Park Service,

Thia research investigated the wvegetative differences
between Chree volcances of similar age and dimensions. The
study concluded thact one factor causing Capulin Mountain te be
densely covered with trees is the layering of caliche near to
the surface of the slopes, aiding in moisture retentiou and
avallabilicty.

Geanarv, A, L,, Jawmes PFarton, and Thowmaz Soapes, 1975,
Report on biclogical studies at Capulin Mountain HNWational
Monument dgring the late aspring, summer, and early fall of
1976. Natural History Museum, Eastern New Mexico {aiversity,
Mexico University, Portales, New Maxico.

Gennaro, A, L. 1977, BReport on bilological studies at Capulin
Hountalin National Monumeat deurving the late spring, summer,

and early fall of 1977, Hatural History MHMuseum, Eastern New
Mexico University, Portales, New Hexico.

Gennars, A. L. 1978, Report on hipleogical studies at
Capulin Mountain National Honument during the lace spring,
summer, aad esarly fall of 1978, Natural History Museunm,

Eastern Hew Mexico University, Portales, New MHexico.

Gennaro, A. L., Mary Sublette, and Gary §. Pfaffenberger.

1979. Eeport on biological studies a4t Capulin Mountain
FHational Monument during the Ilakte sprimg, summer, and early
fall of 1979, Natural History Musa2um, Eastern NWew HMexico

Univevsity, Portales, Rew Mexico.

A grassland menitoring program and other vesearch was
conducted frem 1974 through 1979 by Drs. Ay L. Genaarge and
asscciates of the Natural History Museum of Eastern New Mexico
University, Portales, Wew Mexico. The primary purposes of the

program was Lo determine 1E grazing was detrimental to cartain
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certain areas of the monument. A grazing exclosure was
conmstructed. Litter, cover, and vegetation inside and outside
of the exclesure were compared over several years. The
researchers concluded thav grazing was reducing the swmount of
litter., They stated that a reduction in litter would cause
decreased humus sccumulation, soil aeration, nutrient
retention of the Thumus fraction, recycling of nputrient
materials, and seed germination. Coocl season grasses were
also being redouced by grazing. Based on these findings,
grazing permits were not venewed in 1978,

A fFlorazl survey and insect survey wera also conducted.
The plant cheeklist includes 44 families and 172 specias.
Studies of animsl utilization of browse species and a deer

index were also coanducted by Dr, Gennaro.

GCeneTtal References

Hational Park Service. 1974, Hatural resources management
plan, Capulin Hountain Hational Mooument/New Mexico.

Natisnal Park 3Jervice. 1376, Interim Interpretive Plan,
Capulin Mountain National Monument/New Mexice, 24 pages.

HNational Park Service. l582. Capulin Hountain Nationazl
Monument/New Hexica, A brochure. 2 pages.

Mationral Park Satrvice, 1981, FPlant Cheecklist, Capulin
Mountain Hational Honument/New Mexice. & pages.
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CHICKASAW
Haztional Recrtrealion Araa

Dklazhoma

Chickasaw MNatiomal Recreation Arsa 1s located in the
transition zone bektween Lthe prairie and forest in sourth-
central Oklahoma. When Eirst established in 1906, the area
was named Platt National Park. The Hatiponal Park BService
assumed responsibility for administering certain additional
lands and waters of the Arbuckle Ressrvoir in 1965, Placte
National Park and Arﬁuckle Recreation Area were combined and
renamed the Chickasaw National Recreation Area in 1976 ro
commemorate the Indian tribe upon whese lands the park was
located.

Total acreage of the patk is 9,500.1 (3,846,272 hectares).
Federal land totals 9,112,3 acres {3,689.,2 hectares}, and
nonfederal land totals 387.8 acres (157.0 hectares}. Water
covers aboubt 2,409 acres (975.30 hectares), The Chickasaw
National Hecreation Avrea i3 composed of the Travertine
District (formerly Platr Hational Park}, Lake Distrier
(formerly Arbuckle Recreation Area), and Heck Creek Corrvidor
{land acquired in 1976 to join the two areas), Prairie is
estimated to occupy from 1,200 acres (486 hectares) to 1,500

acres [(B07 hectares) (Figure 32).
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Kuchler Vegetation Type: A mosaic of Bluestem Prairie

(Andropogon-Panicum-Sorghastrum)

and Cross Timbers

{Quercus-Andrepopgon) {Map Kos. 74

and 84)

Present_ Vegetation and Prairle Management Mistory

¥our distinct forest types have been identified, The

short-lebed oak (Quercus brevileba) type its characterized by

abseace of wuvnderstory 1n shaded areas and open areas are

characterized by communities of buckbrushes {(Symphoricarpos

sppae) and other spgcles regquiring small amounts of molsture
for growth. In the post cak/winged elm {Quercus

stellata/Ulmus alata) type, Texas ash {(Fraxinus texensis) and

catbrier {Zmilax bona=-nox ) often oCcour in asspelatlion.

The Texas gakfchinkapin odk (Quercus texana/Quercus

muehlenbergii} type often has an understory dominated by

American elm (Ulmus americana), troughleaf dogwood (Cornus
drummondil}, winged elm {Ulmus alatal, and bittersweetl
{Celustrus scandens). The American elm/southecrn hachberry

{Ulmus americanafCeltis lagvigatal tvpe has a2  bitternut

hickory and black Wwalnuk {Juglans nigra’ as secondary
speclies.
Three types of grassland are present in the Chickasaw

National Recreation Area. The little bluestem type occuples
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mesic, upland sites with well drained soils. Dominant plants

are tittle bluestem and tall dropseed (Sporobolus asper),

Forba are mostly perennials typical of the tallgrass prairia.
Vegetation of this type is in & Yate stage of succession

approaching a bluestem prairie. The hairy grama (Boutelgu=z

hirsuta) type occupies xeric uplands with thian, dry seils,

Principal dominancs gare hairy grama and red threeawn

{Aristida purpursal. Forbs are mostly annuals and short

lived perenniala. This type is probably indicative of gsevere
overgrazing in the past. The third is Lthe reverchon muhly

{Huhlenhergia revetchoni) type. Reverchon muhly is the oaly

dominanc, It oceccupies poorly drained, thin socils that are
saturated in the spring and very dry in the late summer.

Prairie wvegetation was subjected Lo ssvere overgrazing
before acquisition by the National Park Service. Some grazing
has continued, A bhison pasture of 90 acres (36 hectaras}) is
located in the Travertine District. A portion of the area was
formerly cultivatad, These areas are naw undergoing
succession.

Grazing still oeccurs oa Chickasaw MNational Recreatian
Area. From 9 tg 12 bisen graze the bison pasture i the
Travertine Dilstrict. Approximately 300 cattle graze about
1,000 acres {405 hectares) along Rock Creek. Hone of the area
iz cultivated, but haying iz done oo 103 acres {42 hectarces)

in the Lake District along Guy Sandy Creek.
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This vegetatbtive composition of the area ceoentinues Lo
thange. The trend is toward an increase in eastern redcedar

{Juniperus virginianz) and a corresponding decregse Lln the

native grasses and ferbs,., This vegebtational shifc may be the
result of the policy to extinguish all fires, even thaough

Five was a natural component of the ecosystem,

Land Use and Yepetation Within Qne Mile of the Park Boundary

Some grazing occurs arocund the park, but it is not
major. Farming is minimal, but there are a naumber of small
family gatdens. Production of hay is the main agricultural

enterprises, Many areas immediately outside of the park
boundaries have similar wvegetation €£eo that found within the

partk.

Frairie Research

Anonymous., Undaced. The wvegetation type survey of Platt
Hatiownal Park, 1%37-15%39. Mimeo. HNational Park Service. 2B
pages.

This work was done by the Branch of Forestry, Civilian
Conservation Corps of the W.P.A. Preoject during the pecied of
1937 through 1935, A wvegetatian survey was conducted and a
vegetation type map was prepared for the 849 acres (344

hectares) Platt Natiomal Park. Lists af species and speciss

acreage summaries are included.
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pele, Edward E., Jr. 1956, A preliminary survey of the
flora of the Atrbuckle HMountains, 0Oklahama. The Texas Journal
of Science., VIIL:41-75,

This article assemblea the published and wunpublished
licerature oo the florvra of the Arbuckle Mountains anrnd cowmpiles
a cheeklist of the vascular plants of the region. Gaoclogy,
climate, and ecology are alsg discussed. The «checklist
includes §&7 species,

Dale, Edward E., Jr. 195%. The grasslands of Platt National
Park., The Southwestern Nacturalist., 4&:45-60.

An ecological analysis was made in 1956 of the

grasslands of Flact National Park. These grasslands had been
protecked from disturbance for about 26 years, It was
concluded that the three natural grassland types of Lhe area
were in a zubsere condition, The litcle Lluestem type most
closely approached the original climax. The hairy grama Eype
was comprised of xerie, preclimax wvegetation on the least
disturbed areas, The reverchon wmuhly Eype was a subsare
community with a single dominant which was tolerant of
alternate wet and dry s0il moisture conditicas. A lisec of
124  wvascular planrs that ocd¢eurred in the grasslands 1is
includad.
Dale, Edward E., Jr. 1965, Final report on vegetation and
micraenvironments of Plact Matioaal Park, Mimeo. Mational
Park Service. 57 pages,

In this Einal report, Dr. Dale summarized all of the

vegetation data that had been collected in the Platt Hational
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Pzark and includes some anew tnformation. A number of tablas
showing the relative frequency, relative density, relative

basal area, and importance percentage are included for severazal
vegeration types. New data on soils and microclimate are

included,

Herrill, George M., 1235, Unpublished,
George Mertrill collected opver 600 species and varieties
of native wvascular plants. These specimens were placed in an

herbarium at the Platt Wational Park ino [935.

General References

Rational Park Service. 1979. GCaneral management plan.
Ghickasaw Natianal Recreation Area/Dklahoma. 93 pages.

HNational Park Service, 1379, Resources management plan.
Chickdsaw Naticonal Recreation Area/Oklahoma. 46 pages,

Mational Park Service. 19g2. Chickasaw Hatiomal Recreation
Area/Oklahoma., A brochure. 4 pages.
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FORT UHIOH
Jational Monument

Hew HMexico

Fork Union was established in 185! to help defand Ethe
HMew Mexico Terrtitory. Included in the monument are the
remainsg of three forts coevering the period of 1851 to 1591,
Remains of the Santa Fe Trails are adjacent to the third fort
that was constructed between 1863 and 1866, Fort Union was
abandoned in February I891.

Fort Union National Honument was egstablished in 195%6.
It is composed of twe parcels of land totalling 720.60 acres
{291,7 hectaras). Parcel One contains 637 acres fZSB
hectares) of grasaland. Parcel Two contains 83.6 acres (34
hectares) that is mainly grassland with a fringe of rocks,

pinyen pine (Pinus edulig), juniper {Juniperus sp,), and

scrub oak (Quercus sp.) at its western edge. Nearly all of
the land, except that near and comprising the building site,

i3 native prairie {(Figure 133).

Kuchler Vegetation Type: Grama—-3uffalo Grass

{Bouteloua-Buchloca) {(Map Ho. 65)
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Present Vegetation and Prairie Management History

The area Lthat is now Fort Union National Monument was
probably  Theavily grazed during the 4Q-year period of
activity. The ares was also grazed Ffrom thg time aof
abandonment in 189! until establishment of the nacional
monument in 12536, The area was fenced in 1956 and no grazing
of dowmeszcic animals or other use of the vegetation has been
made since that tima. Fires are contrplled and the prairie
vegetationo is genmerally in excallant gondition,

The mast important grasses art Fort Union 1in 1884 were

listed as (current nomenclature follows in parenthesis):

Gramma Boutelous oligostachya (Bouteloua
gractlia)

Swiktch Grass Patnicum virgatum

Red-Top Sporobolus airoides

Blue-S5tem Agropyrum glavcum (AgzTropyron

gmithii)

Antelope Grass Muhlenbergia gracillium
{Muhlenbergia torreyi)

Hild~rye Elymus canadensis

Buffalo Grass Buchlge sp. {Buchloe dactyloides)

Current vegetation is probably similar to that of 1834.
BElue grama is the dominant greund cover, and there 1is a
scattering of ather grasses. Blue penstemon (Penstemon

Elaker), Indian painthrush (Castiliaja EQ.), gslimflowar

scurfpea, verbena {Verbema sp.), primrose (Denothera sp.),
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locoweed (Astragalus sp.), amd a wvariety of coneflowers

{Ratibida spp.) are common, Only a few shrubs, asuch as

skunkbrush sumae {Bhuz Etrilobata}) and fourwing saltbrush

(Atriplex canescens), are praesent. Bermudagrass {{yncdon

dactylon) was aprigged into the parade ground.

Land Use and Yegetation Within One Mile of the Park Boundary

Both parcels of land z2re completely surrounded by the

Fort Union Raach. Cattle grazing 1s the only current land
use, Yepetatlion surrounding the moaument iz similar to the
vegetation within the monyement, although vegetation within

r

the monument is in bettet coadition,

Frairie Reseatch

A historic wvegetation study s now in prTogress, DuUE 0o

preliminary data are available,

General Referances

Hational Park Service. 1564. Master plan, Fort Tnion
Hational MonumentfNew Maxico. 15 pages.

Hational Park Service, 1977, Fort ®Broionm MWational
Monument/New Mexicoe. A brochure, 4 pages,

J
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LAKE MEREDITH
Recreation Area

Texaas

Over Lthe centuries, Gthe Canadian River cut a broad,
meandering canyon through the hard caprock of the arid plains
af Rorth Texas, The tiver and the breaks of these high
plains, or Llanoe Estacado, served a8 linear landmarks

throughout the settlement of the area, In 1965, as a part of

the Canadian River Project, a dam was placed across the
river, and Lake Meredith waa created, The HWational Park
Service administera the recr«ational use of the lake area.
It was griginally known as Sanford Recresticnal Area. The

name was changed to Lake Mevedith Rational Recrearion Area in
Getober 1972,

Totsl area within the boundarieas 15 44,994.3 acres
{18,216.3 hectszres), Nearly 70% of the land, 20,000 acres

{B,097 hectares) may be classified as prairie {Figure 34},

Kuchler VYegetaticn Type: Shinnery

{Querrus-Andropogon) {Map Ne. 71)

Present Vegeration and Prairie Mansgement History

The prairie areas of Lake Meredith Recreation Area were

grazed by domestile livesteeck for about a century before the
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dam was constructed. About 190,364 acres (4,196 heserarves) of
the area 1s still grazed by cattle undetr six special use
permik s, This wmoderate Eo heavy ‘grazing has iwmpactad cthe
prairie wvegetation, About 2,750 acres {1,113 hectares) af
the area has baan removed from grazing during the past ten
years and are currently undergeoing succession toward climax
vegektation.

The vegatation can be pgrouped 1into Ffive major plant
associaticns. The ateep slope, gravelly slope, mesatop, and
sandhill associations would be claasified as prairie. The
fifth assaciation, bottamland, would not be praitie.

The steep glope association iz located aleng ateeply
sloping aress along the Canadian River and in side canvons.

These are grass—dominatad stands with a mixture of shrubs zud

farbs, Grasses include sideaats grama {(Bouteloua
curtipendula) and little bluestem. This assaciation is

relatively undiscurbed,

The gravelly slope association is lecated on ridges,
knolls, and undulating areas of wplands, Stands in the
eastern part of the atea are composed of a mixture opf grama
grasses and a few small shrubs. Stand: in the western part
have larger shrubs such as one-seed juniper. Some of these
araeaas have been disturbed by trail bikes and cther vehicles.

The mesatop association is located oo level teo gently

sloping uplands, Buffalggrass and blue grama dominate. Some
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of these sites show the effeect of grazing by domestic
animals.

The sandhill association Is 2 wmixture of shrubs, grasses,
and forbs, Sand sagebrush 1is the domipant. Vegatation 1in
this associakbion has deteriorated due to excessive grazing by

domestic liveatock.

Land Use and Vegetation Within One Mile of the Park EBoundary

Lake Maredith Recreation Area 1is surrounded on three
sides by ranpeland. These areas are grazed by cattle in
typical ranching operations, A small portien of the park
shares a common border with Ethe Alibates Flint Quarries
Matiomal Hgnument, Faw differences exist batween the
vegetation within and outside of the park Dboundaries,
Vegetation in areas protected Erom grazing is generally in

better condiction than in those being grazed,

Prairie Heseatrch

Wright, Robert 4., and Keith Meador. 1979. The vegetation of
the Lake Meredith Hecreation Area, Texas,. A BRepert. 72

pages.
Data were collected on the quantitative representation

cf the species in wvarious stands of wvegetation. From these

data, the stands were grouped into five wmajer plant

dsspciations; bottomland, sceep slope, gravelly =zlope,

mesatop, and sandhill, Their species list ifancludes 333 Eorhs
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and woody plants and 731 grasseas. Each species ia listed by
scientific name, common name, life span, and origin.
Killebrew, Flavius . Undated, A asurvey and popunlatien
analysis of mammals by habitat at Lake Meredith Recreation
Area and Alibates National Monument., &4 report. 106 peges.

Ten habitat types for small mammals at Lake Mersdith
Recreation wevre described. Habitat types were characterized
by recording soll type, locatioun, and vegetation., Three types
were specific to the prairie areas. This repocrt includas
vegetation ¢owpositien for 25 grids and an excellenc ser of
phoetographs representing the habitat types.
Higgins, Larry. undated, A checklist of the plants of Blue
West, Lake Meredith. A Report, 7 pages.

This checklist includes 143 forbs and woody plants and 31
grasses of the Blueée MWest region. They are listed by

scientific name.,

zeneral Referenceas

National Park Service. 1973. Master plan, Lake Meredith
Recreaktion Area/Texas, 39 pages.

Nationa! FPark Service, 19273, Proposed comprehensive design
plan, Blue West. Lake Meredith Recreatliaon ATtea/Texas. 105
DAEEs,

National Patrk Sarvice, 197%4. Natural resources management

plan. Lake Heredith Recreation AreafTexas. 57 pages.

Hational Patk Service, 1975, Lake Meredith/Texas. &
brochure. A4 pages,

Nationazl Park Setvice. 1976, Statement for management. Lake
Meredith Recreation Area/Texas. 17 pages,
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LYNDON B, JOHWSON
Mational Historical Park

Texas

Eastabliahment af the Lyadon B. Johnsan National
Historical Park was approved gn December 2, 1969. i1t
includes two units, totaling 1,477,838 acres (598.3 hectares).
The Johnson City Unit centers on the President's boyhoed hame

and Johnseon fawmily Settlement and contains appraoximately 75

acres (30 heccares),. About 56 acres (73 hectares) ara
classified as prairie {Figure 35}. The LEJ Ranch forms the
nucleus of the decond uanit. Approximately 145 acres (&0

hectaras} of the total 217 acres (88 hectares) are devoted to
forage production. This is am improved rauge area with
irrigation capacity that is used for forage productioa anad

grazing, 1t cannpt be classified as prairie,

KEuchler Vegetation Type: Juniper-Oak Savannaz

{Juniperus-Quetcus-Andropogon)

{Map No. 86)

Present Vegetation and Prairie Management History

Soon after 1850, a few pioneers sattled in the =zrea.

The country was primarily open range covered with tall
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gErasses such as little bluestem, big bluestem, sidecats grama,

indiangrass, and tall dropseed, Ashe Jjuniper, oar cedar
{Juniperus ashei), was confined to a few cedar breaks, The
fFirst fences were built durimg the 1350's,. When fences werae
buile, livestock were coaceatrated in the enclosures. Mo

effort was made ta balance numbers oFf livestoch with available
faorage, which resulted in overstockiag. Thia resulted in a
decrease in the tall prairie gragses and an ingrease La woody
plants and other weeda. Scil etrosion followed., Vegeration at
the Lyndoan B, Jehnson MHatiomal Histerical Park has been
historically subjected to heavy grazing. This i3 evidenced
by the condition of the rangeland. ODver 60% was classified
in March 1981, as being in poor condition (235% of climax or
less), and the remaining area was only in fair conditien (25
te 50% af climax), The U.5. Soil Conservation Service
recommended that & portion of the area be reszseeded to native
species. These areas continue Yo be grazed bBut at a moderate
level. Frasant vegetatlion is made wup of 2 [ew desirable
species and many wveedy species. It includes indiangrdass, caae

bluestenm (Bothriochlea barbinodis), Canada wildrye (Elymus

canadensis}, tall dropseed, buffalegrass, Texzas wintergrass

{Stipa leugotricha), tred threeawn, johnsongrass (Sorghum

halepense}, gayfeathers {Liatris spp.J, engelmann daisy

(Engelmannia pinnatifida), catbriar (Smilax bona-nox]), honey

mesquite {Prosopis glandulesal, flameleal sumac {Bhus
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copallimal, bur clover (Medicago hispida), Texas filaree

(Erodium texanum), upright pralriecaneflowear {Ratibida
tolmuniferal, greanthreads {Theleaperma spp.J, rosering

gaillardia (Gaillardia pulchella), Texas blueboanet (Lupinus

texensis), and bundleflowers {Desmanthus spp.).

In 19%4, National Park Service personnel recognized that
many of the native grasses had disappeaved. They chigeled,
disked, 2nd planted native grass seeds on a =2mall ateaz in the

northwest portion of the Johasou Satrlement,

Land Tse and Vegetation Within Dne Mile of the Park Boundary

Hesidential and commercial ptoperties exist north and
egst of rthe Johnsoa City Unit of the Lyadon B, Johnsan
Nationzl Historical Park. Rangeland, which is deveted to

liveatoek grazing, i3 Fouad to the south and wast,

Prairie Research

Seil Conservation Bervice, 1981. S0il and water
cogngervaktion plan, Lyndorn B. Johnsoen HNatiomal Historical
Park., United States Department of agriculture, 21 pages.
Personnal from the Soil Conservation Service evaluated
the range condition ia 1981, They determined that over 6AO%
of the area was in peoor coadition with the remaining area in
fair condition. In addition, they formulated a consarvatian

plan which «called for an outlined procedures for range

seeding, weed concral, fertilizer application, deferrad
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grazing, proper grazing use, planned grazing systems, and
recreational area improvemeat. This plan inecludes maps and a

species composition list.

General References

Malechek, Dale. 1976&. Cattle management by the HNHational
Park %ervice at the LBJ Ranch, A report,

Malechek, [ale. 1976. Grass wmanagement and grazing of
Johnson Settlement pastures, A repoarkt.

Hational Park Service. 1375, Interpretive prospectus,
Lyndon B. Johnson Wationmal Historic Site/Texas. 316 pages.

National Park Service, 1976. Propasal anzlysis,. Lyndon B.
Johason Hational Historic Site/Texas. 24& pages.

Rational Park Service, 1977. Final mastar plan, Lyndoan B,
Johason National Histeric Site/Texas. 31 pages.

National Park Servica. 1977, Collection wmanagewment plan,
Lyndon 3. Johnson NWatiocmal Historic SitefTexas. 52 pages.

National Park Service. 1977, Resources managemeat plan,
Lyndon B. Johnson Hational Histovic Site. 100 pages.
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FEA RIDGE
Hational Military Park

Arkansas

Paa Ridge was the site of an importapnt Civil War Battle
in Marah 1882, Although it toock place in Arkansas, it is
condidared ta be the battle that saved Missouri for rha Unien,
It was authorized as Pes Ridge Mational Military Park on July
20, 1856, The State of Arkanzas purchaszed the land and the
tranafer of deed to the Federal Governmen!t ftook place on March
7, 1980,

Pea Ridge National Military Park contains 4,300.4 acres
{1,741.0 hectares). Federal laand totals 4,278.8 dcres
{1,732.3 hectares). Three acres (1.2 hectares) of prairtie
have been reestablished (Figure 36). Historical records show
that a tiwmited awmpount of prairie was present at the time of

the batile.

Kuchler Vegetation Type: Dak-Hickory Forest

{Quercus~Carya) {Map No., 100}

The small areas of original preirie were Bluestem Prairie

(Andropogon-Panicuym-Sorghastrum), but they probably contained




210

PRy,

rairie

i

Fea Ridge National Military Park.

Prairie map,

Figure 34,
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many species from the Bluestem—5acahuista Prairie {Andropogon-

sEartina}, which i3 lpocated te the south of the park.

Present Vegetation and Vegebtation Management History

Most of the area within the boundaries of the Pea Ridge
National HMilitary Park is second growth oak-hickory farest.
Appreoximaetely 600 acrea (243 thectares) of meazdow fescue

{Festuca elatior} hay are maintained throupgh agricultural use

under special use permits to local farmers, Thess lands were
in agricultural use at the rime of the battle, & litrle more
than 25 acres (10 hectares) are classified as developed area
and are kept mowed,

FPrairie recatablishment began in 1975. Areas 1 acre (0.4
hectare) 1ln size were planted to prairie grasses and Forbs 1in
1975, [976, and 1978, Various planting and management
techniques, ineluding burning and mowing, were used, Many of
the prairie species are now well 2stablished. A more detailed

digcussion of the condition ¢f the prairie may be Eound under

the saection entitled "Prairie Hesearch,”

Land Use and Vegetatrion Within One Mile of the Park Boundary

#ll lands adjacent to the FPea Ridge NWational Military
Park are privately owned. Agpriculture is the principal usa.

Small farms are commea, with beef and dairy cattle as the



212

majoer producks and poultry and swine production baing

sacondary. Some of the steeper and more hilly land is wused

for timeber production,

Prairie Hegearch

Bearss, Edwin G. 19862, Documented narvative to support
histori¢cal features and vegetative cover shown on Pea Widge
Hisztorical Baze Map. A report. 81 pages,

Edwin Co RBearas produouced a report thart provided
documentatieon for the Features of his HWistorical Base Map of
Pea Ridge National Military Park (Map. HWe. 3003-a). The map
shows the barttlefield landscape as it appeated in 1862. It
is marcked off in grid sections. In the report, Mr. Beatss
documents the features shown wibthin each grid section by

referencing primary souvces and providing quotations from

these s50urces,

Wright, Cris A,, Gordon E, Bradfiord and David E. Classen,
1970. Vegetation of Peaz Ridge Natiownal Military Park, Benton
Counky, Arkansas. Final Repork., HNational Park Service.

This report describes the vegetation of the park.

bale, Edward E., Jr. 1975, Reestablishment a0f native
prairie at Pea Ridge National Military Park, Benton County,
Arkansas. Final reporrt. 22 pages.

Dale, Edward E,, Jr. 1976, Reesfablizshment af native
praiTie at Pea Ridge Natiomal Military Park, Benton Counkty,
Arkansas, Final report. 29 pages,

Dale, Edward E., Jr. 1980. Rzestablishment of prairie at
Pea Ridge MWational Military Fark, Benton County, Arkansas.
Final report. 22 pages.



Dale, Edward E., Jr, 1981. Reestablishment ef prairie at
Pega Ridge MNWational Military Park, Benton {County, Arkansas,
Final report, 25 pages.

Dale, Edward E., Jr. and Thomas C. Swith. 1978,
Reestablishment of prairie at Pea Ridge Natiomal Military
Park, Benton Ceounty, Arkansas, Final Report. 39 pages.

Swith, Thomas Carter. 1879, Ecological 3tudies on prairie
restoration &t Paz Ridge National Military Fark, Benton
County, Arkandas, 4 thesis. Universicty of Atrkansas,

Fayetteville, Arkansas.

Research on reestablishment of prairie was conducted by
Dr. Edward E. Dale, Jr, and Thomaa Smith of the Department of
Botany and Bacteriology of the University of Arkansas,
Fayetteville, Arkansas. ©Dr. Dale'as work was conducted during
the period of 1975 to 198l. Prairie plots, each approximately
1 acre (0.4 hectare), in size, were established in 1975, 1976,
and 1978,

The area seeded in 1975 was divided into 1H subplors.
Species seadead tncliuded sidecats gTama {Bouteloua

curtipendula), 1indiangrass, switchgrass, big bluestem, and

little blueztem (Schizachyrium scoparium}. Sods of several

prairie grasses and focrbs were transplanted into the area in

midsummer. A small test arez was alasc seesded to these
prairie grasdes. These plots were subjected to wvarious
combinations of taking, trampling, and mulching.

Establishment at the end of the first growing season was

estimated to bae 35X, Raking was the only treatment which



increased establishment. Tranaplanting of grasses and forhs
was successful.

A second area was seeded in 1976, The same species were
planted, but the seeding rates were increased to three times
the 1975 rate for little bluestem and twice the rate for all
other species, Fertilizer was applied to the subplots, aad
the atea was hand-weeded, All species successfully
established, and fertilizer impraved the growth of the
grasses,

Similar methods were used to seed the same five grasses
in 1978, Fertilizer was applied to thesa seesdings to impraove
rate of growbkh, By September, 1978, sground cover for the
seeded jpecies was nearly 290X,

Rapresentative plots of prairie established in 1975,

1976, and 1978 were zelected for additional research in 1980.

Treatments were boarning, mwmowing, and contral. Burning was
dane ia early Aptril, 1980, and mowing was deme in April,
June, and ZSeptember. Hulch was left on the ground on one

half of eaach wowed plot and removed from Ethe other half
shortly after mowing. ¥o plot was mowed more than once.
Seeds of several Forbs were broadcast in OQctober, 1981, 1in
the tracta of prairie established in 1975 aud 1573. Burning
caused a decrease ian the cover of gragaes, Mowing in april
wis Che only trearment that did nobt caonsiskently reduca

caver, Flots From which the mulch was removed showed




conslgtently greater declines 1In percentages of prairie
Erasses than on plotz where the muleh was left on the ground,
In summary, regults of this study suggest that generally
vegetation of restored prairies on which the standing debris
and mulegh have not been removed [or four or five years will
show 2 poorter growth than those areas that have been mowed or
burned. It ia questionable whether burning was entirely
beneficial oo a&ll gplots,. Removal of mulch by burning
apparently favored a large incraase in weeds. Mowing in June
was definitely harmful to prairie grasses. Mowing in April
gave the best reaulrs, Muleh removal was not beneficial for

growth.

General BEefercnces

National Park Service, 1276, Rescurces manggement plan.
Pea Ridge National Military Pack/Arkansas, 65 pages.

National Park Service, 14976, Statement for management, Pea
Ridge National Military Park/Arkansas. 12 pages.

National Park Service, Undated. Pea Ridge National Military
Park/Arkansas. A brochure. 2 pages,
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PECOS
¥Yational Monument

Hew Mexico

Pecos was a cultural crossroad and frontier outpost for
ceaturies, indians, %Spaniards, and Angloes passed through
this mountain gateway between the Great Plains and the Rio
Granda Valley seeking trade, Ereasure, and congquest,

Construction of housing complexes began over six centuries

ago., By the time of Coroanado's wvisit in 1541, Pecos was a
thriving tawn. Warfare and disease reduced the numbers of
inhabitants unkil! Ehe Pecos Pueblo was azbandoned in 1838,

The esatablishment ef Pecos HNatienal Monument was autherized
an June 29, 1945,
It is situated in the Upper Sconoran wvegetative zone.

Forests of pinyon pine (Pinus edulis} and one-seed Jjuniper

{Juniperus monosperma) open ta areas of graaslands.

Approximately 40 acres (l& hectares} of the 364.8 acres
(147.7 hectares) within Pecos MNWatisnal MHonument 1is prairie

Figure 37). All of the land is federally owned,

Kuechler Vegpetation Type: GCrama-Galleta Stappe

{Bouteloua-Hilaria) {Map No. 53}
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Present Vegetation aad Prairie Management History
The natural vegetation of the Pacos National Monument
has been modified by man for centuries, Collection of wood

haa impacted the forests, aad pgrazing has had the greatast
influence on the prairie, Grazing ceased on all but the most
recently acquired 20 acres (B hectares) of the wmenument 1ia
June !967 when the boundary fence was completed. The &4 acre
{26 hectare) core of the monument had been closed to grazing
in the 1%40's however no exact date 13 known. Grazing ceased
an the latest acqguisitien in 1973,

In 1978, swall raviaes cthroughout the wmonument were
Filled with pinyen pine and one-seed Juniper brush in an
attempt ko halt erosion. The meadow (20 acre; ar 8 hectares)
eaat of the main ruins complex was successfully seaded to

Russian wildrye (Elywmus Jjunceus) in June 1969, From 1363

until 1981, %kochia (Kochia scoparia) was sprayed with

herbicides in an attempt to eradicate Ethis exoticg species.
Siace 1981, hand pulling and other methods have been used as
control measurtes. Burning was alse wused as a conkrol
measure.

Thare are mng estimatas af the ceadition of the
prasslands. & large species diversity way be found in the
area, which will conbtinue to serve as a saource of azeed for

grasslands undergoing succession.
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Land Use and Vegetation Within One Mile of the Park Boundary

Lands surrounding the Pecos Natianal Monoment are
primarily covered with forests with small grassland openings.
These areas are currenktly pgrazed by domeatic animals.
Chaining has been frequently wused on the pinyon-juniper

woodland in an efFfort to craste improved pastureland.

Frairie Regearch

No [formal research vrelating t¢ prairie has been
conducted on Pecos National Mooument. Pauline M. Patraw
agsembled a 1ist of plants, excludiang graases, in the late
1940 's. She assembled a 13 page manuscript f{unpublished)

which is filed at the Pacos Hatignal Monument,

General References

National Park Service. 19467. Interprative prospectus.
Pecos Nacional Manument/Hew Mexicoe. 31 pages,

Hational Park Service, 1973, Pecos MNational HMonument/New
Mexico. A& brochure. 2 pages.

Wational Park Service. 1975. Final environmenktal statement.
Pecos National Monument/New Mexice. 94 pages,

Nartanal Fark Service, 1975, Master plan, Pecos Nacioenal
Monument /New Mexico. 28 pages.

Faticnal Park Service, Sratement [or management, Pecos
National Monument/New Mexico, 22 pages,
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TABLE 1

Total acres, acrea of prairie, and origin (native, rvestaored,
go-back) of prairie within each park and region,

Total Prairie Narive Restpored Go=Back
Park Acras Acres Prairie Prairie Land

ol ol ol A P A A N NN wl ek S i i W e ol mm ols m me  mm ml E E r mr r r  E E  Em E R A  m r g —

Midwest Repgian

AGFQ 3,053 2,755 X

CHRO B4 65 X

EFMC 1,475 70 X X
FOLS 714 341 X X

FOsC 17 & X

GWCA 210 55 x X

HEHRQ H: 76 X

HOME i95 95 4 X

[CAG 32,500 15 X

iwnu 12,535 989 x

PIFE 282 260 £ X
SCBL 2,988 2,161 x x X
SACH 71,366 50 x

VICR 1,750 156 X

Total 127,360 7,082

Roecky Mountain Repion

BADL 241,302 171,000 x X £
BEOL 800 628 4 x
BICA 120,158 1,560 x

COST 785 740 X

DETO 1,347 400 X

FOLA 856 B4 X X

FOUS 434 i75 X X
KNERI 1,291 750 X 4
THRO Y 43,000 X 4
WICA 18,292 23,000 £ £
Total 467,592 242,087

Southwest Regian

ALFL 1,333 1,300 X

CAMD 115 210 X

CHIC 9,500 1,350 X X
FOUN 721 Ti5 X

LAMR 44,994 . 20,000 4

LtJo 1,478 217 x
PERI 4,300 3 : X

PECO 365 ] X X
Tatal 63,465 23,845

Grand

Total 658,419 273,014

W ol ——— —————— R e e s — p —p w WU wh B i M wm wl mie ol . g
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TABLE 2

Kuchler Vepeatation Types by park aud region.

Park Humber Kuchler Vegetation Type

b el AP AR R T R T W ER T O ST W CER R A B TR N W P OWF W AR W o N AT W e TR MR M S g e ey

Midwast Hegion

AGFD G4 Gramas-Meedlegrass~Wheatgrass
CHRO 65 Gramz=-Buffale Grass
EFMO* 74 Elueatem Prairhe
FOLS* 69 BEluestem—Crama Prairie
FOSC* 74 Bluestem Prairie
GWCA* 74 Bluestem Prairie
HEHJ 74 Bluestem Prairie
HOME 7h Eluesstem Frairie
ICAG* 74 Bluestem Prairie
IHDU* 74 Eluestem PFrairie
FIFE 74 Bluestem Prairie
SCBL* B4, GCrama~leedlegrases-Wheatgrass,
65, Grama-Buffalo Grass,
BG, & Wheatprass—Needlegrass, &
70 Sandsage—-Bluasten
SACNT 14 Bluastem Prairie
WICR* T4 Fluestem Prairie

Bocky Mountain Begion

BADL 68 Wheatprass—Grama-Buffale Grass
BEOL 65 Grama-Buffalo Grass
BICA* 40, S3alctbush-Greasewood,

55, Sagebrush Steppe,

63, & Foothills Prairie, &

A b Grama-Needlegrass-Wheatgrass
CUST 64 Grama—Heedleprass-Wheatgrass
DETO* 06 Wheatgrass—Heedlegrass
FOLA LY Grama-Needlegrags-Wheatgrass
FoUs 66 Wheatgrass~Heedlegrass
KNRI - 66 Wheatgrass-Needlegraag
THEOQ 66 Wheatgrasg—-Needlegraas
WICA* 56 " Wheatgrass-Meedlegrass



Tabkle 2. Conti

nued

L

Southwest Egﬁio
ALFL 71
CAMOF B5
CHIC T4 &
B4
FOUN* 65
LAME 71
LYJO a6
PERL™ -
PECO 53

Shinnery
Grama-Buffalg Grass
Bluestem Prairie &
Crass Timbers
Grama—-Buffalc Grass
Shinnery
Jumpiper-Cak Savanna

Grama~Galleta Steppe

*0nly grasslaand types are listed, patk includes

223

cther types.
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TARLE 13

Laad use and vegetatioca within one mile of the park boundary.

Park Preserve Grasslaad Crops Foreszst Resitdent. Indu=ct,

L e e b ek R R R e e e L L

Midwesat Region
AGFQ A
CHRO X
EFMXQ

FOLS

FOSC X X
CWCA X
HEHG

HOME

ICAG

INDL

FIPE X
SCRL

SACHN

WICR

Ea
>

B e M MG
P
=y
e R
By e b b =

Bocky Mountain Region

BALL
BEOL
BICA
CUsT
DETO
FOLA
FOUS
KNRI
THRO X
WICA XL

Mo e

PeOME P Mo Mo
E -
o]

Southwesat Hegion

ALFL X
CAMD
CHIC
FOUN
LAMR X
LTJO
FERI
PECO

E R

-
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TABLE & ’
Prairie management history within each park.
Haying/ Weed
Park Buraing Grazing Mowing Control Seeding Misc.
Midwast Region
AGFD X
CHRO X
EFMO x X
FOLS X X X X x1
FOEC X X
GWCA X X
HEHQ X X X X
HOME X X X X
ICAG
ILHDU X
PIPE X X X
SCBL X X X
S54CH -
Rocky Mountain Rezion
BADL x!

BEOL
BICA

CUST X
DETD X
FOLA X X X X
FOUS X X

KNRI ' X

THRO X

WICA X X

B
Fa

Scuthwest Region

ALFL )4
CAMD i
CHIC X
FOUNR

LAME X
LYJIO X
FERT X X X
FECO X X i

lovairie dog control

I \ WICE X X
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PRALRIE SANDREED, WATER INFILTRATION, WATER USE
d4ase, J. K. aad J. R, Wight. 1973, Prairie sandreed
(Calamovilfa longifolia): water infiltration and wuse.
Jourtnal of Range Management. 26:212-2]4,
SMALL MAMMALS, SHORTGRASS PRAIRIE
Abramaky, Zvika Z. 1977, Small mawmwal studies in natural
and manipulated shottgrass prairie. Monograph. Matural

Regource Ecology Laborstory. Colerade State Universicy, Fort
Collins. 197 pages.,

BURNING, GRASSLANDS, ECCOLOGY, PLANT COMPOSITION, PRALRILE
MANAGEMENT, TALLGRASS PRAIRIE

Adamg, D. E., R. (. Anderson, and 5. L. Collings. 1982.
Pifferential response of woody aad herbaceous species to
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