AN IDENTIFICATION OF PRAIRIE
‘ IN NATIONAL PARK UNITS
IN THE GREAT PLAINS

NATIONAL PARK SERVICE OCCASIONAL PAPER NO. 7
U.S. DEPARTMENT OF THE INTERIOR




As the Nation's principal conservation agency, the Department of the Interior has
responsibility for most of our nationally owned public lands and natural resources. This
includes fostering the wisest use of our land and water resources, protecting our fish
and wildlife, preserving the environment and cultural value of our national parks and
historical places, and providing for the enjoyment of life through outdoor recreation.
The Department assesses our energy and mineral resources and works to assure their
development is in the best interests of all our people. The Department also has a major
responsibility for American Indian reservation communities and for people who live in
island territories under U.S. administration.

Cover drawing by Bellamy Parks

Library of Congress Cataloging-in-Publication Data

Stubbendieck, James L.
An identification of prairie in national park units
in the Great Plains.

(National Park Service occasional paper; no. 7)

Includes bibliographies.

Supt. of Docs. no.: 129.14:7

1. Prairies--Great Plains—-Identification. 2. National
parks and reserves—-Great Plains. 3. Prairie flora—
Great Plains--Classification. 4. Vegetation classifi-
cation—-Great Plains. S. Prairies——Great Plains—Bib-
liography. 6. Prairies—-Great Plains--Maps. 7. National
parks and reserves--Great Plains—-Maps. 8. United
States. National Park Service. I. Willson, Gary,
1949- . II. United States. National Park Service.
III. Title. IV. Series.
QK135.578 1986 581.5'2643 86-607903



AN IDENTIFICATION OF PRAIRIE
IN NATIONAL PARK UNITS

IN THE GREAT PLAINS

by
James Stubbendieck
Department of Agronomy
University of Nebraska-Lincoln
Lincoln, Nebraska 68583
and
Gary Willson
National Park Service

Midwest Regional Office
Omaha, Nebraska 68102

U.S. Department of the Interior - National Park Service
National Park Service Occasional Paper No. 7

1986



PRAIRIE IS:
"eee.omuch more than land covered with grass. It 1is
a slowly evolved, highly complex organic entity,

centuries old. It approaches the eternal...."

"Each grass-covered hillside is a page on which is
written the history of the past, conditions of the
present, and predictions of the future. Some see
"without understanding; but let us look closely and

understandingly, and act wisely."

Dr. J. E. Weaver

North American Prairie (1954)
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ABSTRACT

Beginning in summer 1982, the Midwest, Southwest, and Rocky
Mountain Regions of the National Park Service initiated
a survey of prairie in national parks in the Great Plains. The
purposes of the survey were to identify parks with prairie; to
determine type, acreage, and condition of the prairies; and to
identify and consolidate information on prairie management into
references and guidelines useful to park resource managers.
For the purposes of this survey, the Great Plains is broadly
defined as the area of grassland extending from the Canadian to
the Mexican borders and from the foothills of the Rocky
Mountains to western Indiana. Survey results show that 32
parks within this area have prairie totalling about 117,000 ha.
Approximately 1,200 ha of tallgrass, 94,000 ha of mixed. grass,
and 810 ha of shortgrass prairie are included. Ten of the 32
parks have restored prairie. For each of the 32 parks
surveyed, additional information has been collected on current
vegetation, past management, and adjacent land  wuse. An
annotated bibliography of research conduct in each park also

has been assembled.

viii



INTRODUCTION

The purpose of this report 1is to provide a basic
literature reference on prairie within National Park Service
units in the Great Plains. It contains three sectipns. The
first section describes the various prairie vegetation types
as classified by Kuchler (1964). The second section includes
information on prairies in each of 32 parks in the Great
Plains (Figure 1). The third section provides a biblio-
graphic 1list of prairie studies that will be of wuse to
National Park Service managers, planners and scientists.,

For the purpose of this study, the Great Plains is
broadly aéfined as the areas of grassland extending from the
Canadian to the Mexican borders and from the foothills of the
Rocky Mountains to western Indiana. The eastern portions of
this area are sometimes referred to as the Prairie Peninsula
while southwestern areas may be referred to as the Llano
Estacado. The area 1includes several types of grasslands
(Figure 2).

Prairie 1is a complex vegetation type that has been
defined and described in many ways. For the purposes of this
report, it is broadly defined as a natural plant community
that is dominated by grasses. Potential pra{rie will include
areas undergoing succession towards prairie and areas that

could develop towards prairie with proper management.
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Legend for Figure 1

Midwest Region:
1- Agate Fossil Beds National Monument (AGFO)
2- Chimney Rock National Historic Site (CHRO)
3- Effigy Mounds National Monument (EFMO)
4= Fort Larned National Historic Site (FOLS)
5- Fort Scott National Historic Site (FOSC)
6- George Washington Carver National Monument (GWCA)
. 7- Herbert Hoover National Historic Site (HEHO)
8- Homestead National Monument of America (HOME)
9- Ice Age National Scientific Reserve (ICAG)
10- Indiana Dunes National Lakeshore (INDU)
11- Pipestone National Monument (PIPE)
12- Saint Croix National Scenic Riverway (SACN)
13- Scotts Bluff National Monument (SCBL)
14- ﬁilson's Creek National Battlefield (WICR)
Rocky Mountain Region:
15- Badlands National Park (BADL)
16- Bent's 0ld Fort Nationmal Historic Site (BEOL)
17- Bighorn Canyon National Recreation Area (BICA)
18- Custer Battlefield National Monument (CUST)
19- Devils Tower National Monument (DETO)
20- Fort Laramie National Historic Site (FOLA)
21- Fort Union Trading Post National Historic Site (FOUS)
22- Knife River Indian Villages National Historic Site (KNRI)
23- Theodore Roosevelt National Park (THRO)
24- Wind Cave National Park (WICA)
Southwest Region:
25- Alibates Flint Quarries National Monument (ALFL)
26- Capulin Mountain National Monument (CAMO)
27- Chickasaw National Recreation Area (CHIC)
28- Fort Union National Monument (FOUN)
29- Lake Meredith Recreation Area (LAMR)
30- Lyndon B. Johnson National Historical Park (LYJO)
31- Pea Ridge Nationmal Military Park (PERI)
32- Pecos National Monument (PECO)



F  Forest
6F Grasslond Forest
MG Mixed Grossiond
MG-J Mixed Grossland-Juniper-0Oak
MG-M Mixed Grosslond-Mesqulite
S6 Short Grosslond
T6 Tall 6Grossiond

Figure 2. Prairie and grassliand types in the central United States.



These definitions are purposely broad. The importance
of plants other than grasses must be recognized. Topography
cannot be totally ignored. Prairies do not have to be
natural to fit these definitions. They could be areas seeded
to native species which are developing towards a prairie
climax.

Prairies evolved under and continue to be influenced by
many environmental factors. Climatic factors such as
temperature, humidity, etc. influence vegetation. The most
important climatic factor 1is precipitation. Water 1is the
most limiting factor on prairies, and precipitation,
therefore, directly controls the type of vegetation a site
will support. The eastern .prairie areas obtain ‘enough
precipitation to support forests. Fire, the pyric factor,
was responsible for maintaining the prairie vegetation
because grasses and forbs are adapted to fire while woody
vegetation is not. Physiographic factors, such as
topography, locally influence vegetation. In addition, some
ecologists feel that prairie can only be located on flat to
rolling lands. Edaphic factors may control which species
occur in an area. Fertility of the soil is directly related
to the productive capacity of the area. Some 1important
species are seldom found on coarse textured soils, such as
sands. Others may be only found on sands. Soil texture and

structure are also related to water infiltration and



water-holding <capacity. Biotic factors influence the
distribution of plants. A broad spectrum of living organisms
are found in prairies. The presence or absence of certain
organisms may directly influence the rate of succession. The
final consideration is the anthropic factor. Man's
activities are responsible for deterioration of many
prairies. On the other hand, man has restored prairies that
were previously destroyed or degraded. Prairies evolved over
thousands of years with little influence from man. Now, the
future of prairies 1is in the hands of man. Man must
understand the other factors and know how to manipulate them
if he is to become an effective prairie manager.

Section One

Section One includes descriptions of all of Kuchler's
vegetation types represented in the 32 national park units,
Descriptions were taken directly from Kuchler (1964). Both
common and scientific names of plants are given. Plant
nomenclature generally follows Kartesz and Kartesz (1980).
Common names generally follow the Nebraska Statewide
Arboretum (1982) and Stubbendieck, et al. (1986).

Section Two

The information presented in Section Two was taken from
published and unpublished National Park Service reports and
from additional material furnished by National Park Service

personnel. Following a brief 1introduction, size of the



prairie is given. In most cases, the exact size 1is known.
The prairie size for some parks, especially large parks, 1is
only estimated.

Kuchler's classfication map (Kuchler 1964) was used to
type each park's potential natural vegetation. The Kuchler
vegetation type number and descriptive title is given. The
reader should refer back to Kuchler's vegetation types to
obtain a description of the presettlement climax vegetation.

The subsection entitled, "Present Vegetation and Prairie
Management History" 1includes a brief description of past
management.. In most cases, management has not been uniform
across the whole unit, and differences between management
within a unit are also outlined. Current vegetation and 1its
condition are given when known. The next subsection
entitled, "Land Use and Vegetation Within One Mile of the
Park Boundary," indicates differences between park resources
and those outside of park boundaries.

The following subsection, "Prairie Research," 1is an
annotated bibliography of research conducted in the park.
Literature <citations are given 1if the research has been
published. Additional sources of 1information used 1in
preparation of the park report are listed in the General
References section.

Maps are included for all of the parks. Prairie areas

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



these 1instances, a land classification or similar map 1is
included.

A set of Summary Tables concludes Section Two. These
tables include information on acreages, Kuchler's vegetation
types, management history, and land use within one mile of
the park boundaries.

Section Three

The third section contains a bibliographic 1list of
prairie studies that were conducted outside of National Park
Service wunits. These 1literature citations are arranged
alphabetically and are identified by key words. Most of the
cited ;esearch »was' conducted in the Great Plains but

applicable work from other areas was included.



SECTION ONE

KUCHLER VEGETATION TYPES

EASTERN PONDEROSA FOREST (Map No. 16)!
Pinus
This is a medium dense to open forest of low to medium

needleleaf evergreen trees with a fairly open ground cover of

grasses. The dominant species 1is ponderosa pine (Pinus
Eonderosa). Other components are western wheatgrass

(Agropyron smithii), blue grama (Bouteloua gracilis), and

needleandthread (Stipa comata).

BLACK HILLS PINE FbREST (Map No. 17)
Pinus

This t&pe is characterized by dense to open forests of
medium tall to tall needleleaf evergreen trees. On lower
elevations the forest 1is open with much grass and an
admixture of broadleaf deciduous trees in the east and shrubs
in the western part. The dominant species is ponderosa pine

(Pinus ponderosa). Other components include bearberry

(Arctostaphylos wuva-ursi), wildryes (Elymus spp.), common

juniper (Juniperus communis), Kentucky bluegrass (Poa

lpefers to map accompanying "Potential ©Natural Vegetation

of the Conterminous United States" (Kuchler 1964).
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pratensis), common chokeberry (Prunus americana), common

snowberry (Symphoricarpos albus), western snowberry

(Symphoricarpos occidentalis), western wheatgrass (Agropyron

smithii), bluebunch wheatgrass (Agropyron spicatum), blue

grama (Bouteloua gracilis), threadleaf sedge (Carex

filifolia), prairie junegrass (Koeleria pyramidata), and

needleandthread (Stipa comata).

JUNIPER-PINYON WOODLAND (Map No. 23)

Juniperus-Pinus

This type is characterized by open groves of needleleaf
low trees with varying admixtures of shrubs and herbaceous
plants. The dominant species are one-seed juniper (Juniperus

monosperma), Utah juniper (Juniperus osteosperma), and pinyon

pine (Pinus edulis). Other components 1include western

wheatgrass (Agropyron smithii), sideoats grama (Bouteloua

curtipendula), blue grama (Bouteloua gracilis), ceanothuses

(Ceanothus spp.), mountain mahoganies (Cercocarpus spp.),

apache plume (Fallugia paradoxa), western juniper (Juniperus

occidentalis), Indian ricegrass (Oryzopsis hymenoides),

antelope bitterbrush (Purshia tridentata), oaks (Quercus

spp.), and sand dropseed (Sporobolus cryptandrus).
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SALTBUSH-GREASEW0OOD (Map No. 40)

Atriplex-Sarcobatus

The saltbush-greasewood vegetation type has open stands
of low shrubs and dwarf shrubs. The dominants are shadscale

(Atriplex confertifolia) and greasewood (Sarcobatus

vermiculatus). Other components include budsage (Artemisia

spinescens), saltbushes (Atriplex spp.), 1inland saltgrass

(Distichlis spicata), winterfat (Ceratoides lanata), spiny

hopsage (Grayia spinosa), greenmoly summercypress (Kochia

americana), and seepweed (Suaeda torreyana).

GRAMA-GALLETA STEPPE (Map No. 53)

Bouteloua-Hilaria

This type is a low to medium tall grassland with a few
woody plants. The dominants are blue grama (Bouteloua

gracilis) and galleta (Hilaria jamesii). Other components

include sand bluestem (Andropogon hallii), 1little bluestem

(Schizachyrium scoparium), big sagebrush (Artemisia

tridentata), sideoats grama (Bouteloua curtipendula), hairy

grama (Bouteloua hirsuta), green ephedra (Ephedra viridis),

whipple cactus (Opuntia whipplei), indian ricegrass

(Oryzopsis hymenoides), horsebrushes (Tetradymia spp.), and

small soapweed (Yucca glauca).
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SAGEBRUSH-STEPPE (Map No. 55)

Artemisia-Agropyron

This type 1s a dense to open grassland with dense to
open shrub synusia, The dominants are bluebunch wheatgrass

(Agropyron spicatum) and big sagebush (Artemisia

tridentata) . Other components include black sagebrush

(Artemisia nova), arrowleaf balsamroot (Balsamorhiza

sagittata); Idaho fescue (Festuca idahoensis), gromwells

(Lithospermum spp.), lupines (Lupinus spp.), indian ricegrass

(Orysopsis hymenoides), phloxes (Phlox spp.), bluegrasses

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

squirreltails (Sitanion spp.)

FOOTHILLS PRAIRIE (Map No. 63)

Agropyron-Festuca-Stipa

The Foothills Prairie 1s an open to fairly dense
grassland of wusually rather short grasses. The dominant

plants are bluebunch wheatgrass (Agropyron spicatum), Idaho

fescue (Festuca idahoensis), rough fescue (Festuca

scabrella), and needleandthread (Stipa <comata). Other

components include western yarrow (Achillea millefolium),

western wheatgrass (Agropyron smithii), fringed sagewort

(Artemisia frigida), blue grama (Bouteloua gracilis),

threadleaf sedge (Carex filifolia), eriogonums (Eriogonum
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spp.), prairie junegrass (Koeleria pyramidata), penstemons

(Penstemon spp.), and sandberg bluegrass (Poa sandbergii).

GRAMA-NEEDLEGRASS-WHEATGRASS (Map No. 64)

Bouteloua-Stipa-Agropyron

This is a rather short, open to fairly dense grassland.

The dominants are western wheatgrass (Agropyron smithii),

blue grama (Bouteloua gracilis), and needleandthread (Stipa

comata) . Other components include bluebunch wheatgrass

Agropyron spicatum), fringed sagewort (Artemisia frigida),

threadleaf sedge (Carex filifolia), hairy goldaster

(Chrysopsis  villosa), prairie junegrass (Koeleria

pyramidata), dotted gayfeather (Liatris punctata), plains

muhly (Muhlenbergia <cuspidata), sandberg ©bluegrass (Poa

sandbergii), little bluestem (Schizachyrium scoparium), sand

dropseed (Sporobolus cryptandrus), green needlegrass (Stipa

viridula), and broom snakeweed (Xanthocephalum sarothrae).

GRAMA-BUFFALOGRASS (Map No. 65)

Bouteloua=-Buchloe

This 1is a fairly dense grassland of primarily short

grasses. The dominants are blue grama (Bouteloua gracilis)

and buffalograss (Buchloe dactyloides). Other components
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include western wheatgrass (Agropyron smithii), red threeawn

(Aristida purpurea), hairy grama (Bouteloua hirsuta), scarlet

gaura (Gaura coccinea), curlycup gumweed (Grindelia

squarrosa), ironplant (Haploppus spinulosus), prickly pears

(Opuntia SPP.) woolly plantain (Plantago patagonica),

slimflower scurfpea (Psoralea tenuiflora), upright

prairieconeflower (Ratibida columinfera), senecios (Senecio

spp.), scarlet globemallow (Sphaeralcea coccinea), sand

dropseed (Sporobolus cryptandrus), and small soapweed (Yucca

glauca).

WHEATGRASS-NEEDLEGRASS (Map No. 66)

Agropyron-Stipa

This 1is a moderately dense, short or medium tall
grassland. The dominants are western wheatgrass (Agropyron

smithii), blue grama (Bouteloua gracilis), needleandthread

(stipa comata), and green needlegrass (Stipa viridula).

Other components include slender wheatgrass (Agropyron

trachycaulum), pussytoes (Antennaria spp.), fringed sagewort

(Artemisia frigida), sedges (Carex spp.), prairie junegrass

(Koeleria pyramidata), forget-me-nots (Mertensia SpPp.),

indian ricegrass (Oryzopsis hymenoides), penstemons

(Penstemon spp.), little bluestem (Schizachyrium scoparium),

silky wormwood (Artemisia dracunculus), cudweed sagewort
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(Artemisia ludoviciana), heath aster (Aster ericoides), black

samson (Echinacea angustifolia), dotted gayfeather (Liatris

punctata), silverleaf scurfpea (Psoralea argophylla),

goldenrods (Solidago spp.), and porcupinegrass (stipa

spartea).

WHEATGRASS-GRAMA-BUFFALO GRASS (Map No. 68)

Agropyron-Bouteloua-~Buchloe

This vegetation type 1s composed of short to medium
grasses with occasional needleleaf evergreen shrubs or small
trees. The dominants are western wheatgrass (Agropyron

smithii), blue grama (Bouteloua gracilis), and buffalograss

(Buchloe dactyloides). Other components 1include fringed

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

sideoats grama (Bouteloua curtipendula), sedges (Carex spp.),

black samson (Echinacea angustifolia), junipers (Juniperus

spp.), dotted gayfeather (Liatris punctata), little bluestem

(Schizachyrium scoparium), goldenrods (Solidago spp.), and

needleandthread (Stipa comata).

BLUESTEM-GRAMA PRAIRIE (Map No. 69)

Andropogon-Bouteloua

The Bluestem-Grama Prairie 1s a dense, medium tall

grassland with many forbs. The dominants are little bluestem
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(Schizachyrium scoparium), sideoats grama (Bouteloua
curtipendula), and blue grama (Bouteloua gracilis). Other

components include western wheatgrass (Agropyron smithii),

western ragweed (Ambrosia psilostachya), leadplant (Amorpha

canescens), big bluestem (Andropogon gerardii), buffalograss

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

slender dalea (Dalea enneandra), black samson (Echinacea

angustifolia), western wallflower (Erysimum asperum), rough

pennyroyal (Hedeoma hispida), dotted gayfeather (Liatris

punctata), evening primrose (Oenothera serrulata),

switchgrass (Panicum virgatum), james nailwort (Paronychia

jamesii), slimflower scurfpea (Psoralea tenuiflora), resinous

skullcap (Scutellaria resinosa), indiangrass (Sorghastrum

nutans), tall dropseed (Sporobolus asper), and stenosiphon

(Stenosiphon linifolius).

SANDSAGE-BLUESTEM PRAIRIE (Map No. 70)

Artemisia-Andropogon

The Sandsage-Bluestem Prairie is a medium tall, medium
dense grassland with a strong element of dwarf shrubs. The

dominant plants are little bluestem (Schizachyrium

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

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

- Other components 1include blue grama (Bouteloua gracilis),
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buffalograss (Buchloe dactyloides), prairie sandreed
(Calamovilfa longifolia), sand lovegrass (Eragrostis
trichodes), prairie sunflower (Helianthus petriolaris),
foxtail barley (Hordeum jubatum), switchgrass (Panicum

virgatum), blowoutgrass (Redfieldia flexuosa), sand dropseed

(Sporobolus cryptandrus), needleandthread (Stipa comata), and

small soapweed (Yucca glauca).

SHINNERY (Map No. 71)

Quercus-Andropogon

This is a midgrass prairie with open to dense broadleaf
deciduous shrubs and occasional needleleaf 1low trees or
shrubs. The dominant plants are little bluestem

(Schizachyrium scoparium) and shin oak (Quercus mohriana).

Other components include acacias (Acacia spp.), sand bluestem

(Andropogon hallii), sand sagebrush (Artemisia filifolia),

blue grama (Bouteloua gracilis), hairy grama (Bouteloua

hirsuta), buffalograss (Buchloe dactyloides), netleaf

hackberry (Celtis reticulata), sandburs (Cenchrus spp.),

annual eriogonum (Eriogonum annum) , one-seed juniper

(Juniperus monosperma), honey mesquite (Prosopis glandulosa),

chicksaw plum (Prunus angustifolia), havard oak (Quercus

havardii), fragrant sumac (Rhus aromatica), skunkbrush sumac

(Rhus trilobata), indiangrass (Sorghastrum nutans), sand
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dropseed (Sporobolus cryptandrus), and small soapweed (Yucca

glauca).

BLUESTEM PRAIRIE (Map No. 74)

Andropogon-Panicum—-Sorghastrum

The Bluestem Prairie is characterized by dense
vegetation of tall grasses and many forbs. The dominants

include big bluestem (Andropogon gerardii), little bluestem

(Schizachyrium scoparium), switchgrass (Panicum virgatum),

and indiangrass (Sorghastrum nutans) . Other common

components are leadplant (Amorpha canescens), field pussytoes

(Antennaria neglecta), heath aster (Aster ericoides), blue

aster (Aster laevis), Atlantic wildindigo (Baptisia

leucantha), plains indigo (Baptisia leucophaea), sideoats

grama (Bouteloua curtipendula), daisy fleabane (Erigeron

strigosus), small bedstraw (Galium trifidum), sawtooth

sunflower (Helianthus grosseserratus), prairie junegrass

(Koeleria pyramidata), rough gayfeather (Liatris aspera),

dotted gayfeather (Liatris punctata), scaly gayfeather

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

prairie phlox (Phlox pilosa), silverleaf scurfpea (Psoralea

argophylla), slimflower scurfpea (Psoralea tenuiflora),

upright prairieconeflower (Ratibida columnifera), grayhead

prairieconeflower (Ratibida pinnata), wild rose (Rosa
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arkansana), compassplant (Silphium laciniatum), goldenrods

(Solidago spp.), prairie dropseed (Sporobolus heterolepsis),

and porcupinegrass (Stipa spartea).

CROSS TIMBERS (Map NO. 84)

Quercus-Andropogon

This type 1is characterized by medium tall grass with

broadleaf deciduous trees scattered singly or 1in extensive

groves. The dominants are blackjack oak (Quercus
marilandica), post oak (Quercus stellata), and little
bluestem (Schizachyrium scoparium). Other species 1include

big bluestem (Andropogon gerardii), sideoats grama (Bouteloua

curtipendula), hairy grama (Bouteloua hirsuta), black hickory

(Carya texana), hackberries (Celtis spp.), Canada wildrye

(Elymus canadensis), purple lovegrass (Eragrostis
spectabilis), sand lovegrass (Eragrostis trichodes),
switchgrass (Panicum virgatum), indiangrass (Sorghastrum
nutans) , tall dropseed (Sporobolus asper), and Texas

wintergrass (Stipa leucotricha).

JUNIPER-OAK-SAVANNA (Map No. 86)

Juniperus-Quercus-Andropogon

This vegetation type 1is classified as a savanna with a

dense to very open canopy of broadleaf deciduous and
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evergreen low trees and shrubs and needleleaf evergreen low
trees and shrubs. The dominants are little ©bluestem

(Schizachyrium scoaparium), ashe juniper (Juniperus ashei),

and live oak (Quercus virginiana). Other components include

big Dbluestem (Andropogon gerardii), reverchon threeawn

(Aristida glauca), red threeawn (Aristida purpurea),

intermediate threeawn (Aristida intermedia), sideoats grama

(Bouteoua curtipendula), hairy grama (Bouteloua hirsuta),

buffalograss (Buchloe dactyloides), redbud (Cercis
canadensis), curly mesquite (Hilaria belangeri), green
sprangletop (Leptochloa dubia), vine mesquite (Panicum

obtusum), durand oak (Quercus-durandii), sumard-oak (Quercus

shumardii), indiangrass (Sorghéstrum nutans), tall dropseed

(Sporobolus asper), and hairy tridens (Tridens pilosus).

NORTHERN FLOODPLAIN FOREST (Map No. 98)

Populus-Salix=-Ulmus

This 1s a low to tall broadleaf decidous forest, open
to dense, often with 1lianas. The dominants are eastern

cottonwood (Populus deltoides), black willow (Salix nigra),

and American elm (Ulmus americana). Other components include

boxelder (Acer negundo), red maple (Acer rubrum), sugar maple

(Acer saccharinum), American bittersweet (Celastrus

scandens) , hackberry (Celtis occidentalis), white ash
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(Fraxinus americana), green ash (Fraxinus pennsylvanica),

honeylocust (Gleditsia triacanthos), black walnut (Juglans

nigra), Virginia creeper (Parthenocissus quinquefolia),

American sycamore (Platanus occidentalis), plains cottonwood

(Populus deltoides var. occidentialis), poison 1ivy (Rhus

radicans), peachleaf willow (Salix amygdaloides), sandbar

willow (Salix interior), bristly greenbriar (Smilax hispida),

buckbrush (Symphoricarpos orbiculatus) and red elm (Ulmus

rubra) .

MAPLE-BASSWOOD FOREST (Map No. 99)

Acer-Tilia

This vegetation ¢type 1is a medium tall, broadleaf
deciduous forest. The dominants are sugar maple (Acer

saccharinum) and American basswood (Tilia americana). Other

components include boxelder (Acer negundo), bitternut hickory

(Carya cordiformis), green ash (Fraxinus pennsylvanica),

American hophornbean (Ostrya virginiana), bur oak (Quercus

macrocarpa), red oak (Quercus rubra), American elm (Ulmus

americana), and red elm (Ulmus rubra).

OAK-HICKORY FOREST (Map No. 100)

Quercus-Carya

This 1s a medium ¢tall to tall broadleaf deciduous

forest. The dominants are bitternut hickory (Carya
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cordiformis), shagbark hickory (Carya ovata), white oak

(Quercus alba), red oak (Quercus rubra), and black oak

(Quercus velutina). Other components include pignut hickory

(Carya glabra), white ash (Fraxinus americana), black walnut

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

oak (Quercus muhlenbergii), American basswood (Tilia

americana), and American elm (Ulmus americana).

NORTHERN HARDWOODS (Map No. 106)

Acer-Betula-Fagus-Tsuga

This 1is a tall, broadleaf deciduous forest with an
admixture of needleleaf evergreen trees. The dominants are

sugar maple (Acer saccharinum), yellow birch (Betula

alleghaniensis), beech (Fagus grandifolia), and hemlock

(Tsuga canadensis). Other components are striped maple (Acer

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

spicatum), white ash (Fraxinus americana), mountain laurel

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

cherry (Prunus serotina), American basswood (Tilia

americana), and American elm (Ulmus americana).
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AGATE FOSSIL BEDS
National Monument

Nebraska

Agate Fossil Beds National Monument contains
concentrations of animal fossils in beds of sedimentary rock,
formed about 20 million years ago by the compression of mud,
clay, and erosional materials. The beds, which acquired their
name from their proximity to rock formations containing
agates, are under prairie-covered hills., From the summits of
Carnegie and University Hills, named by wearly collecting
parties, one can look‘200 feet (73 meters) down across grass-
covered slopes to the narrow NiobraraARiver. The Niobrara
Valley and surrounding prairie are also rich with American
Indian and ranching history. The establishment of Agate
Fossil Beds National Monument was authorized on June 5, 1965.

Agate Fossil Beds Nationmal Monument contains 3,055 acres
(1,237 hectares), including the detached Stenomylus Quarry.
Federal 1land totals 2,737.5 acres (1,108.3 hectares), and
there are 317.7 acres (128.6 hectares) of nonfederal land.
About 450 acres (182 hectares) is restricted. to livestock use
under scenic easement. A narrow corridor, estimated to
contain no more than 300 acres (121 hectares) of floodplain
with a marsh type of vegetation, occurs adjacent to the
Niobrara River. Therefore, approximately 2,755 acres (1,115

hectares) are classified as prairie (Figure 3).
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Kuchler Vegetation Type: Grama-Neédlegrass-Wheatgrass

(Bouteloua-Stipa=-Agropyron) (Map

No. 64)

Present Vegetation and Prairie Management History

Fire and grazing played important roles in the
development of the prairie in this region. The area was
moderately to heavily grazed by domestic livestock, primarily
before the establishment of Agate Fossil Beds National
Monument. The area has not been grazed since the mid-1960's,
although the 450 acre (182 hectare) area under scenic
easement is subject to livestock use.

Current vegetation is in excellent condition and 1is,
therefore, similar to the historic climax plant communities.
Primary species include needleandthread, blue grama, western

wheatgrass, slender wheatgrass, prairie sandreed (Calamovilfa

longifolia), indian ricegrass, rush skeletonplant (Lygodesmia

juncea), fringed sagewort, and little Dbluestem. Sand
dropseed, downy brome (Bromus tectorum), sunflowers

(Helianthus spp.), sweet clovers (Melilotus spp.), and Rocky

Mountain beeplant (Cleome serrulata) may be found on

disturbed sites. Chokecherry (Prunus virginiana) and wild

currants (Ribes spp.) are common shrubs.

A portion of the upper floodplain shows evidence of

cultivation. Scattered plants of alfalfa (Medicago sativa)



27

are common. Other weedy species on formerly cultivated areas

include Kentucky bluegrass (Poa pratensis), flodman thistle

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

Land Use and Vegetation Within One Mile of the Park Boundary

The area surrounding Agate Fossil Beds National Monument
is classified as agricultural. Nearly all of the area is
grazed by domestic livestock. Vegetation on the surrounding
land is similar to that present within the boundary of the

park.

Prairie Research

Dr. Ronald R. Weedon, Chadron State College, initiated a
study of the vegetation of Agate Fossil Beds National
Monument in 1983. A collection of vascular plants is being
assembled, vegetation is being quantitatively sampled, and
fixed point photographs are being made to document visual

changes in the prairie.

Landers, Roger Q. 1975. A report on the status and
management of native prairie areas in the National Parks and
Monuments in the Midwest Region. Department of Botany and

Plant Pathology, Iowa State University, Ames, Iowa.
Dr. Landers described the prairie vegetation of Agate
Fossil Beds and made management recommendations. He indicated

that most the prairie was 1in excellent <coandition. The
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exceptions were weedy areas near the former Hoffman Ranch and

some of the upper floodplain areas.

General References

National Park Service. 1966. Master plan. Agate Fossil
Beds National Monument/Nebraska. 33 pages.

National Park Service. 1976. Statement for management.
Agate Fossil Beds National Monument/Nebraska. 12 pages.

National Park Service. 1978. Interpretive prospectus.
Agate Fossil Beds National Monument/Nebraska. 21 pages.
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CHIMNEY ROCK
National Historic Site

Nebraska

Chimney Rock was an important visual landmark for the
mountain men on their seasonal travels in the early 1800's.
It was named for its chimney-like shape in 1827. Its name
and descriptions are found in the journals of hundreds of
emigrants who crossed the plains in covered wagons. Its
spire and solitary grandeur drew many travelers from the
Oregon Trail who climbed to the tower and carved their names
in the clay. The establishment of Chimney Rock National
Historic Site was authorized on August 9, 1956. The State of
Nebraska owns the site. It is jointly administered by the
city of Bayard, the Nebraska State Historical Society, and
the Natiomal Park Service., The Nationmal Park Service
provides interpretive advige and professional assistance when
requested. It does not manage the land resource.

The site 1is made up of 83.8 acres (34 hectares).
Approximately 65 acres (26 hectares) are’ prairie, and the
remaining 18 acres (7 hectares) are classified as badlands

with little vegetation (Figure 4).
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Kuchler Vegetation Type: Grama-Buffalo Grass

(Bouteloua=-Buchloe) (Map No. 65)

Present Vegetation and Prairie Management History

The prairie oan this site has never been plowed.
Historically, it was heavily grazed by domestic livestock in
a typical ranching program. Heavy grazing reduced or removed
many of the taller species of plants, leaving a rather dense
sod of short grasses. There has been no grazing in recent
years. The primary grasses are blue grama and buffalograss.
Other species 1include western wheatgrass, western ragweed

(Ambrosia psilostachya), red threeawn, cudweed sagewort

(Artemisia ludoviciana), sand sagebrush (Artemisia

filifolia), annual erigonum (Erigonum annum), scarlet gaura,

senecios, sand dropseed, needleandthread (Stipa comata), and

small soapweed. Protection from grazing is allowing some of

the taller species to increase.

Land Use and Vegetation Within One Mile of the Park Boundary

All of the 1land surrounding Chimney Rock National
Historic Site is classified as agricultural. The majority of
the surrounding area remains in raangeland and 1is grazed by
domestic livestock, primarily cattle. Some of the land 1is
farmed. Prairie vegetation on grazed lands 1is similar to
that within the boundaries of the park, but it 1is generally

not in as good of condition.
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Prairie Research

No prairie research studies have been conducted at this

location.

General References

National Park Service. 1964, Chimney Rock National Historic
Site/Nebraska. Brochure. 2 pages.
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EFFIGY MOUNDS
National Monument

Iowa

Effigy Mounds National Monument was established to
preserve Indian burial mounds in northeastern Iowa. Within
the boundaries are 191 known prehistoric mounds. Twenty-nine
are in the form of bear and bird effigies, aﬁd the remainder
are conical or linear shaped. Effigy Mounds National
Monument was established on August 10, 1949. Additional
lands were added in 1951 and 1961 making a total of 1,474.6
acres (597 hectares), which is divided into three units. The
main area is divi&ed into the Noréh Unit and khe South Unit.
About 120 acres (49 hectares) of the total is in the Sny
Magill Unit which is located 11 miles (18 kilometers) south
of the main units.

A prairie remnant of approximately 29 acres (12
hectares) 1is present in the South Unit (Figure 5). A small
limestone outcrop and larger areas of old fields are present
in the North Unit (Figure 6). The North Unit contains about

41 acres (17 hectares) within this category.

Kuchler Vegetation Type: A mosaic of Bluestem prairie

(Andropogon-Panicum-Sorghastrum),

Oak-Hickory Forest (Quercus-Carya),

and Maple-Basswood Forest
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(Acer-Tillia) (Map Nos. 74, 99, and

100)
The prairie remnant at Effigy Mounds National Monument
would fit under the Bluestem Prairie vegetation type. Oak-

Hickory Forest (Quercus-Carya) and Maple-Basswood Forest

(Acer-Tillia) are common in the area.

Present Vegetation and Prairie Management History

The area was probably lumbered two or three times in
the historic period. The oldest trees in the monument are
only 60 to 70 years old. Level upland sites were cleared for
farming.A A complete removal of the forest for 1lumber
occurred near the turn of this century. These areas are
rapidly returning to trees, and much of the area has returneq
to dense forest cover. Historically, fires seldom occurred
with enough force to damage the forest., However, fires
commonly swept up the prairie openings and consumed trees on
the ridges. Fire scars are evident on many of the old trees
in the park, especially those adjacent to the prairie
remnants and limestone outcroppings.

The level uplands in both the North and South Units were
farmed wuntil the 1940's and then allowed to revegetate
naturally. Portions were grazed and mowed, but no attempt 1is
currently being made to keep these areas open.

Vegetation of the prairie remnant is currently composed

of approximately 40 species. Common species are New England
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aster (Aster novae-angliae), smooth bromegrass (Bromus

inermis), staghorn sumac (Rhus typhina), and indiangrass.
Prairie species intermediate in abundance include blue aster
and goldenrods. Species rare at the site 1include big
bluestem; little bluestem, heath aster, tick trefoil

(Desmodium illinoense), Canada wildrye (Elymus canadensis),

soapwort gentian (Gentiana saponaria), rough gayfeather,

grayhead prairie coneflower, and prairie dropseed. Trees
intermediate in abundance on the prairie are eastern redcedar

(Juniperus virginiana), quaking aspen (Populus tremuloides),

and black cherry (Prunus serotina). These groups of species

and their relative abundances indicate that the prairie 1is
not in good condition.

Species lists from the limestone outcrop at the North
Unit show numerous prairie species 1including leadplant, big
bluestem, little bluestem, hairy grama, Canada wildrye, and
prairie dropseed. Species present on the old field on the
North Unit include some prairie species. Introduced species
are more common on the site, indicating that succession 1is

not approaching a prairie climax.

Land Use and Vegetation Within One Mile of the Park Boundary

Land use surrounding Effigy Mounds National Monument 1is
primarily forest and pasture, with some agricultural
production consisting mainly of corn. The Mississippi River

is adjacent to the eastern boundary of the monument.
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Prairie Research

Landers, Roger Q. 1975. A report on the status and
management of native prairie areas in National Parks and
Monuments in the Midwest Region. Department of Botany and
Plant Pathology, Iowa State University, Ames, Iowa. 126
pages.

Dr. Landers reported bluestem prairie on extreme south
facing slopes and rocky bluffs. The open prairie areas were
reported to be rapidly returning to forests. The prairie

areas contained many characteristic grasses and forbs.

Howell, Evelyn, Darrel Morrison, and Gregg Moore. 1983.
Vegetation survey of Effigy Mounds National Monument.
Department of Landscape Architecture, University of

Wisconsin, Madison, Wisconsin. 126 pages.

The following plant communities have been 1identified:
Prairié'Remnant, Old Field, Oak-Maple Woods, Bottomland, and
Aspen. These fesearchers have also assembled species
abundance lists for each plant community.

Blewett, Thomas J. 1985. A vegetation survey of grasslands
and rare plants of Effigy Mounds National Monument. Progress
report. Biology Department, Clarke College, Dubuque, Iowa.

Field surveys have located 6 state-listed rare species

and 22 small prairie remnants.

General References

National Park Service. 1973. Effigy Mounds National
Monument/Iowa. Brochure. 2 pages.

National Park Service. 1977. Statement for management.
Effigy Mounds National Monument/Iowa. 14 pages.
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FORT LARNED
National Historic Site

Kansas

In the early 1860's, Fort Larned was the northern anchor
of the line of forts that outlined the military frontier of
the southwestern portion of the United States. Fort Larned
was first charged with protecting the mail and travelers on
the eastern segment of the Santa Fe Trail. Later it served
as a base for military operations against the hostile Indians
of the central Great Plains: By 1878 the fort was.abandoned,
aﬁd in 1884 the buildings and land were sold at public
auction. It remained 1in private ownership wuntil the
establishment of Fort Larned National Historic Site was
authorized on August 31, 1964,

The Fort Larned National Historic Site contains 718.4
acres (290.8 hectares) in two separate tracts (Figure 7).
Much of the land is in scenic easement. The detached Santa
Fe Trail Ruts tract of 44 acres (18 hectares) 1is located 5
miles (8 kilometers) southwest of Fort Larned. The Santa Fe
Ruts tract 1is native prairie. Approximately 82 acres (33
hectares) of the main unit is classified as riparian. About
277 acres (121 hectares) have been reseeded to native prairie

species and are in various stages of succession.
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Kuchler Vegetation Type: Bluestem-Grama Prairie

(Andropogon-Bouteloua) (Map No.

69)

Present Vegetation and Prairie Management History

The Fort Larned National Historic Site has been divided
into 12 vegetation management units. It can be postulated
that all of the site was grazed while Fort Larned was active.
In all probability, areas close to the stables and pens
received heavy grazing. Following abandonment and sale of
the property, most of the land was farmed. Small fragments
of the original prairie sod exist along the banks of the
Pawnee River. A small area of native sod is also present
near the former military dump in Unit 3.

The detached Santa Fe Trail Ruts Tract, Unit 12, 1is
original prairie sod. Intensive grazing by domestic animals
has removed most of the tall and mid-grasses. Grazing by
domestic animals has been eliminated, but the plants on much
of the area have been grazed or clipped near the soil surface
by prairie dogs. Prairie dog control measures have recently
been initiated.

In 1968, a project was initiated to convert the
cultivated land back into native vegetation as a part of
recreating the historic scene. ' Although the area had

originally supported a mixture of tall, and mid-, and short
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grasses, blue grama and buffalograss were the primary species
selected for planting. The reason for this decision to use
short grasses was the concern that taller grasses would
constitute a fire hazard.

The original plan was to progressively seed portions of
the area to grass during a five-year period. Two planting
methods were employed: (1) planting native grasses directly
into a prepared seedbed and (2) planting sudangrass (Sorghum
vulgare) in the spring and harvesting in the fall, leaving a
four-inch (ten-centimeter) stubble in which to seed the
native grasses the following spring. All of the seedings
were not completed during the proposed five-year period.
Most of the vegétation management units were mowed for weed
control through 1979. Herbicides were also occasionally used
for weed control. Prescribed burning was 1initiated as a
management tool in 1983 and mowing intensity has generally
decreased.

At present cool season, weedy grasses dominate several
of the units and weedy forbs are a problem in several areas.
Noxious grasses and forbs are also present. Native short
grass cover has appeared to be static for at least the last 5
years but mid-grass cover has increased slightly. Tall grass
cover is sparse in most areas, but levels are increasing in
several plots. Levels 6f both mid- and tall warm season
grasses must increase several-fold before a desired climax

prairie is reached. A summary of each unit follows:
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Vegetation Management Unit 1. An excellent plant cover
exists in this unit. It furnishes the historic site with an
example of a western Kansas short grass prairie. The western
4.5 acres (1.8 hectares) were seeded to a slightly different

mixture than the remaining area. Silver bluestem
(Bothriochloa saccharoides), representative of southwestern
prairies, may be found 1in this area. Blue grama and
buffalograss account for the majority of the cover. Other

important species are sideoats grama and 1little bluestem.
Weedy species such as dandelion (Taraxacum officinale) and
tall lettuce (Latuca canadensis) are present. Hay was cut
from the area in July 198l. A prescribed burn was conducted
on this unit during the third week in April 1982.

Vegetation Management Unit 2. Species present in this unit
are similar to those in Unit 1. Buffalograss and blue grama
represent nearly half of the cover. Colonies of bur ragweed
(Ambrosia grayi) remain from the period of cultivation.
Forage and litter were removed by haying in April and July
1981 and July 1982. This unit was burned in 1985.

Vegetation Management Unit 3. Vegetation Management Unit 3
is composed of three distinct types of vegetation. Over
one-forth of the cover 1is western wheatgrass. This species
occurs primarily on the slopes. Buffalograss was planted in
1980 on the disturbed sites, and a small amount of native sod
exists on the top of a small hill along the south border of
the Fort Larned National Historic Site. A prescribed burn
was conducted in this unit in 1985. '

Vegetation Management Unit 4, Unit 4 has an excellent cover

of tall, mid-, and short grasses. Over 50%Z of the area 1is
occupied with buffalograss and blue grama. Switchgrass,
sideoats grama, silver bluestem, and sand dropseed

(Sporobolus cryptandrus) are also common. Litter and forage
were removed from this area by cutting and baling in April
and July 1981 and July 1982. This unit was burned in 1984
and 1985.

Vegetation Management Units 5, 6 and 7. These Vegetation
Management Units have similar vegetation. Vegetation was
characterized 1in 1980 by large quantities of wundesirable
plants such as downy brome (Bromus tectorum) and kochia
(Kochia scoparia). The highly fertile soils adjacent to the
Pawnee River originally would have supported tall grasses
such as big bluestem, switchgrass, and 1indiangrass. The
seeded short grasses are unable to compete with the weedy
species on this site. The east portion of Unit 5 and.-all of
Units 6 and 7 were mowed and baled in April and July 1981 and
July 1982, The west portion of Unit 5 was mowed with a flail
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mower in 1981 and 1982. Portions of Units 5, 6, and 7 were
burned in the period 1983-85. A 4 acre (l.6 hectare) area in
the western part of Unit 5 was mowed, lightly disked, and
planted to a mixture of prairie grasses and forbs in 1983.

Vegetation Management Unit 8. A large portion of Unit 8 has
unsatisfactory vegetation which is similar in composition to
that in Units 5, 6, and 7. Vegetation on this unit was cut
and baled in April and July 198l. The area was burned during
the third week of April 1982.

Vegetation Management Units 9 and 10. Units 9 and 10 are the
two smallest units. Botanical composition data collected 1in
1980 indicate an abundance of weeds and few prairie species.
These units were mowed with a flail mower in 1981. They were
burned in April 1982.

Vegetation Management Unit ll. Vegetation Management Unit 11
is located in and around the building site. It has generally
been closely mowed throughout the growing season. The
resultant vegetation 1is primarily buffalograss with a few
common lawn weeds.

Vegetation Management Unit 12. The detached Santa Fe Trail
Ruts tract, or Vegetation Management Unit 12, has the
greatest diversity of species om the Fort Larned National
Historic Site. Many years of intensive grazing by domestic
animals eliminated or greatly reduced many of the tall and

midgrass species. The shortgrass sod 1is dominated by
buffalograss, but numerous undesirable weedy species are
present. The ©prairie dog population in this Unit was

substantially reduced following control measures initiated in
January and December of 1982. The unit was prescribed burned
in 1984.

Land Use and Vegetation Within One Mile of the Park Boundary

The area surrounding the Fort Larmed Natiomal Historic
Site 1s almost exclusively <classified as agricultural.
Most of the land 1is wused for the production of wheat

(Triticum aestivum), alfalfa (Medicago sativa), and grain

sorghum (Sorghum bicolor). Vegetation in the riparian area

outside of the park boundary is similar to that within the

boundary.
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Prairie Research

Landers, Roger Q. 1975. A report on the status and

management of native prairie areas in National Parks and
Monuments in the Midwest Region. Department of Botany and
Plant Pathology, Iowa State University, Ames, Iowa. 126
pages.

Dr. Landers described the vegetation of 22 plots at Fort

Larned National Historic Site. Some of these plots have now
been combined to form the 12 Vegetation Management Units.,
Specific management recommendations were made concerning
mowing, seeding, and burning.
Stubbendieck, J., Catherine Jo Wiederspan, and Kathie J.
Kjar. = 1980. Prairie restoration: an evaluation and
specific recommendations for management. Natural Resources
Enterprises. Lincoln, Nebraska. 95 pages.

Physical conditions, including climate and soils, of the
area were described. The original vegetation of the bluestem
prairie, floodplain forest, and freshwater marsh is

characterized. The 12 vegetation management units of the

historic site were delineated, and the management history of

each was presented. The 1980 vegetation of each unit was
described in terms of basal cover of individual species. A
five-year management program, by units, was recommended. A

second part of this research involved assembling an herbarium
collection. More than 200 species were collected. This
report listed the specimens by scientific name (including

authority), common name, and lists the vegetation management
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units in which they occur. Instructions for specimen
preparation and herbarium maintenance are also included.
Becker, Donald A. 1985. Vegetation survey and prairie
management plan for Fort Larned National Historic Site.
Ecosystems Management. Elkhorn, Nebraska. 90 pages.

Dr. Becker placed transect lines across the vegetation
management units and established permanent quadrats along
these lines. He recorded density, frequency and cover data.
Additional herbarium specimens were collected. He developed

a prairie management plan which included options and

opportunities for recreating the historic vegetation scene.

General References

National Park Service. 1978. Fort Larned. Fort Larned
National Historic Site/Kansas. A brochure. 2 pages.

National Park Service. 1978. Master plan. Fort Larned
National Historic Site/Kansas. 43 pages.

National Park Service. 1978. Statement for management.
Fort Larned National Historic Site/Kansas. 30 pages.
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FORT SCOTT
National Historic Site

Kansas

Fort Scott was established in 1842 as a base for U.S.
Army peace-keeping efforts on the Indian frontier. It was
abandoned in 1853 and became a civilian community., It was
reactivated during the Civil War and also for a short period
in the 1870's. The establishment of Fort Scott National
Historic Site was authorized on October 19, 1978.

Fort Scott National Historic Site 1is 1océted within
Fort Scott, Kansas. Federal 1land totals 16.8 acres (6.8
hectares) . It contains about 4 acres (1.6 hectares) of

restored tallgrass or bluestem prairie.

Kuchler Vegetation Type: Mosaic of Bluestem Prairie

(Andropogon-Panicum-Sorghastrum)

and Oak-Hickory Forest

(Quercus=-Carya) (Map Nos. 74 and

100)

Present Vegetation and Prairie Management History

Prairie was eliminated from the immediate area as the

fort was being developed and occupied. A prairie
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restoration project began in 1979 with the planting of a
mixture of forbs and grasses. The grass mixture was big
bluestem (16%), little bluestem (50%), sideoats grama (12%),
switchgrass (8%), and indiangrass (14%). The forb mixture
was leadplant (10%2), Maxmillian sunflower (Helianthus

maximiliana) (5%), tall gayfeather (Liatris scariosa) (11%),

purple prairie clover (Petalostemum purpureum) (14%),.

grayhead prairieconeflower (30%Z), blackeyed susan (Rudbeckia

hirta) (10%), pitcher's sage (Salvia pitchéri) (10%), and

compassplant (10%). The two mixtures were combined before
seeding. B The restored prairie areas have been maintained by
mowing. Sideoats grama, indiangrass, and little bluestem are
well established in the area behind the carriage house and
post bakery. Grayhead prairieconeflower, Maxmillian
sunflower, indiangrass, sideoats grama, and big bluestem were

noted in the area near the infantry barracks in 1983.

Land Use and Vegetation Within One Mile of the Park Boundary

Historic Fort Scott sits on a low limestone bluff
overlooking the Marmatonm River. It is located totally within
the city of Fort Scott. The principal fort area is level but
the east side of the park slopes gently downhill. The
surrounding terrain is relatively flat and is occupied with

commercial and residential buildings. A portion of the area
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is still classified as agricultural with cultivated

farmland.

Prairie Research

Dr. Jim Jackson, Missouri Southern State College 1is
currently comparing the fort's restored prairie with a nearby
native prairie. He will develop guidelines for future

restoratione.

General References

National Park Service. 1967. A master plan. Fort Scott
Historical Park/Kansas. 71 pages.

National Park Service. 1981. Interpretive prospectus.
Fort Scott Natiomal Historic Site/Kansas. 39 pages.

National Park Service. 1981. Statement for management.
Fort Scott Nationmal Historic Site/Kansas. 14 pages. :

National Park Service. 1982. Fort Scott National Historic
Site/Kansas. A brochure. 4 pages.
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GEORGE WASHINGTON CARVER
National Monument

Missouri

George Washington Carver National Monument was authorized
in 1943 and formally established in 1953 as a memorial to the
accomplished scientist. He grew up on the Moses Carver farm
during the 1860's and 1870's. Most of the farm 1is located

within the current park's boundaries. The park contains

210 acres (85 hectares). Five prairie areas are located
within its boundaries. Seeded and natural prairie occupies

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

Kuchler Vegetation Type: A mosaic of Bluestem Prairie

(Andropogon-Panicum-Sorghastrum)

and Oak-Hickory Forest

(Quercus-Carya) (Map Nos. 74 and

100)

Present Vegetation and Prairie Management History

Much of the land at George Washington Carver National
Monument is relatively 1level and fertile and was once
cultivated or used as pasture. Jackson and Bensing (1982)

described five ©prairie areas totaling approximately 25.2
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acres (10.2 hectares). They were characterized on the basis
of interviews, historical documents, aerial and ground
photographs, vegetational plot sampling, compilation of a
species 1list, soil classification and soil analysis. All
five areas were originally native prairie at the time of
Moses Carver's occupancy of the farm.

The primary park objective is to recreate the historic
scene of the 1860's Moses Carver farm through the restoration
and reestablishment '‘of these na;ive prairie areas.

Five management units have been established. All five
units were burned in March 1982 and overseeded with a mixture
of native grasses. Management Unit 6 was included withiﬁ the
restoration program in 1982.

Management Unit 1 (3.8 acres or 1.5 hectares) shows no
evidence of tillage. It is in an early stage of natural
prairie succession. The western one-third has been protected
from grazing and fire, which has resulted in a dense,

unnatural stand of woody plants. The eastern portion has been
historically mowed in the spring and again in the late summer

or early fall. Some light grazing has also occurred. In
1981, big bluestem and broomsedge (Andropogon virginicus)
were the two most 1important species 1in this wunit. Tall

fescue (Festuca arundinacea) is an undesirable cool season
invader, and it was fourth most important in Management Unit
| . This wunit was burned on March 24, 1982, and was
overseeded with a mixture of native grasses and forbs.
Subsequent evaluation in July and September of 1982 indicated
big bluestem and little bluestem have increased
significantly. This unit was burned in April of 1983 and
limited areas were seeded in May.

Management Unit 2 (2.8 acres or 1l.l hectares) shows
evidence of tillage., Historical records indicate that it has
been subjected to many years of severe overgrazing. Invading
woody plants were removed in the spring of 1982. Species
composition data in 1981 showed that it was dominated by
weedy species. It was tilled and seeded to prairie species
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in 1982. Evaluation of this seeding in July and September of
1982 1indicated 1little bluestem seedlings ranked fourth in
importance, This species was not present 1in the 1981
sampling. Poor growth resulted from undesirable weather
conditions, and the area was reseeded in May 1983.

The eastern portion of Management Unit 3 was subjected to
intensive tillage for many years before it was designated as a
pasture. Total area of the unit is 4.3 acres (1.8 hectares).
Broomsedge and tall fescue were the dominant species. The
western portion has been protected from grazing and fire,
which has resulted in a dense stand of woody plants. In 1982,
a portion of the area was burned, and the rest was tilled. It
was seeded to forbs and grasses in May 1982. Evaluation of
the western portion in July and September of 1982 indicated
that while woody species still dominate, little bluestem now

ranks fourth 1in 1importance. Mowing has been used as a
management tool because sufficient ground cover is not present
for burning. A restoration program, which includes disking

and reseeding, for the lower eastern portion was initiated 1in
1984.

Management Unit 4 (4.6 acres or 1.9 hectares) has had a
diverse history. At various times it has been' a barnyard,
plowed field, and a site for a roadway. Several other uses
have been made of the land. The dominant species was Kentucky
bluegrass (Poa pratensis), which is an undesirable cool season
invader. Various other species were also present. This unit
was burned, disked, and seeded in the spring of 1982. The
restoration success has been severely impeded by poor climatic
conditions and competition from cool season exotic species.
The eastern one-half of this unit was reseeded in May of 1983
and still represents a major management concern.

Management Unit 5 (9.7 acres or 3.9 hectares) contains
several pure stands of big bluestem, 1little bluestem, and
indiangrass. Annual mowing was the management practice for
many years, but recently it was done on a three-year interval.,
This unit were burned, shallowly disked, and seeded to prairie
species in 1982. In vegetative studies <completed 1in
September 1982, big bluestem was ranked first in importance.
This unit was burned again in April of 1983, and selected
areas were subjected to reseeding.

Management Unit 6 (1.5 acres or 0.6 hectares) was
included within the restoration program 1in 1982. It was
burned, disked, and seeded. Analysis of this wunit in 1982
indicated that big bluestem and little bluestem were present
in high frequencies.
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Followup studies were conducted on these management units
between 1982 and 1985. All units except four showed an
increase in native prairie species and a decrease in noxious
weedy plants. In wunit &4 the vegetational <composition

improved but not as dramatcially as in the other units,

Land Use and Vegetation Within One Mile of the Park Boundary

Land use within one mile (1.6 kilometer) of the park is
basically agricultural. A few cereal and row crops are
produced and grazing occurs. Grazing 1is done on pastures
seeded to tall fescue. Approximately 360 acres (146 hectares)
of native ﬁ;airie remain in the area. Woody plants commonly
occur on lowlands and waste areas. To the southwest of the
park, a small tailing pile remains from a previous mining

operation.

Prairie Research

Landers, Roger Q. 1975. A report on the status and
management of native prairie areas 1in National Parks and
Monuments in the Midwest Region. Department of Botany and
Plant Pathology, Iowa State University, Ames, Iowa. 126
pages.

Comments on George Washington Carver National Monument
within this report are limited to the 19-acre (8 hectare)
pasture west of the visitor center. It is not known 1if it
was ever cultivated. The pasture was mowed twice yearly from

1952 through 1973.. It was mowed once in 1974 and in 1975.
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Dr. Landers 1indicated that this area was 1in excellent
condition. He recommended continued mowing and did not
recommend a prescribed burning program.

Jackson, James R. and Betty Bensing. 1982. A historic and
vegetational survey of the five prairie areas at George
Washington Carver National Monument. Unpublished.

This vegetation survey of the prairie areas of George
Washington Carver National Monument was conducted in 198l.
Relative frequency, relative density, relative cover, and
importance values are given for individual species. Some of
these data may be found in a later published report (Groves,

et al. 1983).

Jackson, James R. and Betty Bensing. 1983. A management

plan for the five prairie areas at George Washington Carver
National Monument. George Washington Carver National

Monument Research Bulletin., 1:1-15.

The five prairie management areas at George Washington
Carver National Monument were assigned specific management
practices based upon the history and present vegetational
composition of each unit. Management tools such as
reseeding, plowing, mowing, and prescribed burning were
recommended.

Palmer, Ernest J. 1983. The flora and natural history of
George Washington Carver National Monument.

Research/Resources Report MWR-3. Midwest Region. National
Park Service. 39 pages.
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This manuscript was completed in 1960. Plant

nomenclature was updated for this publication. It includes a
brief narrative history of George Washington Carver and of
the George Washington Carver National Monument. A list of
the vascular flora is included and is arranged by family.
Common and scientific names are given.
Stockham, Jim C. and Mark M. Mense. 1983. Woody plant
communities of George Washington Carver National Monument.
George Washington Carver National Monument Research Bulletin.
1:16-23.

This study indicated that the woodland area of George
Washington Carver Ngtional Monument 1is a monocommunity area.
This 1is based on  diversity and frequency data from plot
samples, elevation studies, and soil analyses. Due to sévere
disturbance it is possible, however, that there could have
originally been more than one type of woodland community.
Houlhan, Theresa M. 1983. A small mammal survey on prairie
management area four at George Washington Carver National
Monument. George Washington Carver National Monument
Research Bulletin. 1:47-64.

A small mammal study was initiated on prairie management
unit number four at George Washington Carver National
Monument during the fall of 198l. This was a pre-management
mammal study. The four species of small mammals that were
live trapped were the cotton rat, white-footed mouse, deer

mouse, and least shrew. Home range and density values were

also determined.
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Stejskal, James and Tony Moehr. 1983. Biomass Survey of the
six prairie management units of George Washington Carver
National Monument. George Washington Carver National
Monument Research Bulletin. 1:65-80.

A biomass survey was initiated in 1982. Past management
of the prairie units is discussed. Biomass of grasses and
forbs 1is related to the proportion of each in the seeding
mixture. Biomass of the grasses varied from a low of 7.76 to

a high of 34.00 grams/0.125 m2, Forb biomass varied from

1.77 to 30.85 grams/0.125 m2,

Castillon, Kim. 1983. A small mammal survey on prairie
management area four at George Washingtonm Carver National
Monument. George Washington Carver National Monument

Research Bulletin. 1:81-95.

A small mammal survey was conducted on an area that was

subjected to burning, disking, and reseeding in the spring of
1982. The work was done in the fall of 1982 to evaluate the
effects of these management tools on these rodents. Cotton
rat and house mouse were the only species encountered in this
study. Due primarily to the design of the study, few
conclusions could be made. Home range and population density
were also recorded.
Groves, Marylin, James R. Jackson, and Betty Bensing. 1983.
George Washington Carver National Monument Prairie Management
and monitoring program. Phase I report. Vegetational
analysis and management recommendations. George Washington
Carver National Monument Research Bulletin. 1:127-148.

The five prairie management areas at George Washington

Carver National Monument were evaluated on the basis of their
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vegetational response to the prairie management program
implemented in 1982 by park officials. It was found that the
importance of native species such as big bluestem and little
bluestem increased during this period. Specific management
problems were identified such as cool season grasses and the
encroachment of woody species., Future management suggestions

included burning, mowing, and limited herbicide use.

General References

National Park Service. 1977. Statement for management.
George Washington Carver National Monument/Missouri. 9
pages.
National Park Service. 1979. Interpretive prospectus.
George Washington Carver National Monument/Missouri. . 32
pages.

National Park Service. 1982. Fire management plan. George
Washington Carver National Monument/Missouri. 83 pages.

National Park Service. 1982. Resources management plan.
George Washington Carver National Monument/Missouri. 103
pages.

National Park Service. 1983. Prairie restoration action
plan. George Washington Carver National Monument/Missouri.

59 pages.
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HERBERT HOOVER
National Historic Site

Iowa

The birthplace of Herbert Hoover was designated as a
National Historic Site on August 12, 1965. It is situated
within the 1incorporated 1limits of the community of West
Branch, Iowa. The park contains 191.1 acres (73.32 hectares)
of federal land and 5.7 acres (2.3 hectares) of nonfederal
land for a total of 186.8 acres (75.6 hectares). The park 1is
rectangular in shape and is cut diagonally by the West Branch
of Wapsinonoc Creek. In the spring of 1971, 76 acres (31
hectares) of‘cultivated land iying to the south and west of
the presidential gravesite were seeded back to native prairie
grasses (Figure 10). The restored prairie was established
both as a maintenance feature and as a representation of the
environment characteristic of the 1landscape during the

boyhood days of Herbert Hoover.

Kuchler Vegetation Type: A mosaic of Bluestem Prairie

(Andropogon-Panicum-Sorghastrum)

and Oak-Hickory Forest

(Quercus-Carya) (Map Nos. 74 and

100)
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Present Vegetation and Prairie Management History

A mixture of big bluestem, little bluestem, switchgrass,
indiangrass, and sideoats grama was seeded on 65 acres (26
hectares) of upiand in the spring of 1971. At the same time,
big bluestem, switchgrass, and indiangrass were seeded on 11
acres (5 hectares) of wetter sites. No prairie forbs were
included in the seeding mixture. Extensive annual weed
growth occurred during the first growing season. The entire
area was mowed in midsummer of 1971. It was burned in the’
spring of 1972 to stimulate the newly planted grasses and to
reduce competition from weeds. Starting in 1977, 20 acres (8
hectares) were mowed each fall on a rotational basis. The
hay was baled and hauled away to remove the excess organic
matter which would be removed by fire in the natural

ecosystem. Canada thistle (Cirsium arvense) infests portions

of the area. Attempted control measures have included both
mechanical removal and application of herbicides.

Mowing as a general management practice was stopped 1in
1980. In April 1984 approximately 40 acres were burned.
Following the burn, 30 acres 1infested with Canada thistle
were chemically treated, plowed, and reseeded to a mixture of
prairie grasses and forbs.

Big bluestem, indiangrass, and switchgrass dominate the
prairie, comprising nearly 70% of the relative cover. Small

amounts of little bluesten, sideoats grama, and Canada
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wildrye (Elymus canadensis) are also present. Numerous forbs

have moved 1into the area. They 1include Canada goldenrod,

asters, giant ragweed (Ambrosia trifida), common ragweed

(Ambrosia artemisiifolia), lettuces (Lactuca spp.), dandelion

(Taraxacum officinale), American burnweed (Erechtites

hieracifolia), Platte groundsel (Senecio plattensis), alsike

clover (Trifolium hybridum), white sweetclover (Melilotus

alba), common milkweed (Asclepias syriaca), horsetail

(Equisetum arvense), Pennsylvania smartweed (Polygonum

pensylvanicum), hedge bindweed (Convolvulus sepium), field

thistle (Cirsium discolor), and bull thistle (Cirsium

vulgare). WOody‘plants are present, but are not dense in the

area. Woody species include siberian elm (Ulmus pumila),

elderberry (Sambucus canadensis), honeysuckles (Lonicera

spp.), multiflora rose (Rosa multiflora), and dogwoods

(Cornus spp.).

The prairie grasses are widely distributed across the
area. The stand is sufficiently dense to dominate, but the
growth of the native grasses 1s sometimes 1inhibited by

accumulation of litter.

Land Use and Vegetation Within One Mile of the Park Boundary

The east and north sides of Herbert Hoover National
Historic Site are bounded by the town of West Branch. Both

residential and commercial structures are located near the
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park. Interstate 80 runs along the south side of the park.
Farmland occurs beyond the highway and on the west side of
the park. Corn and soybeans are the most commonly produced
crops. Vegetation along the West Branch of Wapsinonoc Creek

is similar to that along the creek inside the park.

Prairie Research

Landers, Roger Q. 1975. A report on the status and
management of native prairie in National Parks and Monuments
in the Midwest Region. Department of Botany and Plant

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

Dr. Landers traced the history of the prairie
reestablishment and commented on its condition in 1975. The
condition of the prairie varied from excellent to very weedy.
Few woody species had 1invaded but herbaceous weeds were
thought to be a problem.

Landers, Roger Q. 1977. Reestablishment and management of
native prairie areas. Department of Botany and Plant
Pathology, Iowa State University, Ames, Iowa. 34 pages.

Dr. Landers also conducted a portion of his research on
establishment of forbs from seeds and transplants on this
site im 1976 and 1977. He cautioned against drawing
conclusions from his research because of extremely dry
conditions during the study. Direct seeding of forbs was
less costly but less successful than transplanting seedlings

started in the greenhouse.
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Christiansen, Paul. 1982. Prairie inventory: Herbert Hoover
National Historic Site. Cornell College, Mount Vernon, Iowa.
22 pages.

Dr. Paul Christiansen conducted a prairie 1inventory 1in
August 1982, Five transects were sampled at four-rod
intervals with a 20 x 50 cm quadrat. The Daubenmire method
was used to score cover in 95 plots. He also established
permanent transects for future comparisons. Big bluestem,

indiangrass and switchgrass dominated the prairie. He

recorded seven grasses and over 20 forbs.

General References

National Park Service. 1970. Master plan. Herbert Hoover
National Historic Site/Iowa. 31 pages.

‘National Park Service. 1977. A special master plan study.
Herbert Hoover National Historic Site/Iowa. 24 pages.

National Park Service. 1979. Statement for management.
Herbert Hoover National Historic Site/Iowa. 12 pages.

National Park Service. 1982. Herbert Hoover National
Historic Site/Iowa. A brochure. 4 pages.

National Park Service. 1982. Natural resources management
plan. Herbert Hoover National Historic Site/Iowa. 10 pages.
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HOMESTEAD
National Monument of America

Nebraska

Homestead National Monument of America is located on the
claim of Daniel Freeman, one of the first applicants to file
under the Homestead Act of 1862. Originally, the Homestead
Act made it possible for settlers to claim farms of 160 acres
(64 hectares) by paying a minor filing fee, building a house,
living on the land, and cultivating it for five years. The
monument commemorates the influence of the homestead movement
on American history. It is also a memorial to the piﬁneers
who braved the rigors of the prairie frontier to build their
homes and fortunes in the new land. Homestead National
Monument of America was established in 1936.

The monument consists of 194.6 acres (78.8 hectares).
Federal land makes up 182.1 acres (73.7 hectares) and there
are 12.5 acres (5 hectares) of nonfederal 1land. The park
contains about 95 acres (38 hectares) of restored prairie
(Figure 11). A detached area of school grounds, which is
included 1in the total acreage, contains 1.2 acres (0.5
hectares) with approximately 0.7 acre (0.3 hectare) of

prairie.
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Kuchler Vegetation Type: Bluestem Prairie

(Andropogon-Panicum-Sorghastrum)

(Map No. 74)

Present Vegetation and Prairie Management History

Most of the nonwooded areas of what is now Homestead
National Monument of America were plowed within a few years
after being claimed by Daniel Freeman in 1863. These areas
remained in cultivation through 1937. Undoubtedly,
significant amounts of topsoil were 1lost through erosion
during the seven decades of cultivation.

The area was seeded in 1939 to native grasses harvested
in Gaée'County. This was one of the first, if not the first,
attempt at revegetation with prairie species on National Park
Service property. Few details were assembled concerning
establishment following the first planting. Records show
that a "good establishment'" was obtained, and prairie sod was
brought in to use on severely eroded spots. These spots were
primarily in gullies on the hillside.

Records 1indicate a steady 1improvement 1in the prairie

vegetation. Prairie hay and 1little bluestem seed were
harvested in the early 1950's. Mowing and herbicides were
used for weed control 1in the mid-1950's. Mowing was
conducted every two to three years after seed maturity. A

contract for prairie hay in 1965 allowed the entire prairie,
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except the southeastern corner, to be mowed. That was the
last year that the entire area was mowed. Mowing and spot
treatment with herbicides were used for weed control until
1978. No herbicides are presently in use.

Following wunsuccessful attempts of weed control by
mowing in 1967 and 1968, two attempts have been made to
revegetate portions of the area. Approximately 10 acres (4
hectares) were seeded to prairie dominants in 1969 in an area
southeast of the footbridge across Cub Creek. A portion of
this area was replowed and replanted in 1975. Weedy species
still dominated the area in 1983.

A prescribed burn was conducted on April 24, 1970 to
control woody species ana remove accumuiated 1itte;. The
fire destroyed 70-75%Z of the eastern redcedar (Juniperus

viriginiana) trees. Vigorous resprouting of many of the

hardwood trees was an indication that one fire was not an
adequate control measure. Some retrogression in the prairie
vegetation occurred during the next 10 to 12 years. A 17
acre (7 hectare) portion of the area was burned by a wildfire
in 1980. A second prescribed burn covering 8 acres (3
hectares) was coanducted in the spring of 1982. On April 26,
1983, a prescribed burn covering over 100 acres (40 hectares)
resuléed in the suqcessful removal of 90 to 95% of the
accumulated litter and ground cover. Woody growth 1in the

thickets was severely retarded.
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The prairie can be separated into three general areas:
(1) slopes to the south and southeast, (2) areas most
recently planted on the level areas, and (3) the remainder of
the 1level area. The slopes to the south and southeast
contain good examples of prairie communities. Big bluestem,
little bluestem, indiangrass, sideoats grama, and switchgrass
are common grasses. Forbs 1include prairie rose, whorled

milkweed (Asclepias verticillata), prairie clovers

(Petalostemum spp.), slimflower scurfpea, and ground cherries

(Physalis spp.). The prairie communities have had time to
evolve. It is difficult, except for an experienced
individual, to distinguish this area from an unplowed
prairie.

A portion of the more recently planted area has never
developed beyond the weedy stage. It contains only a
scattering of prairie grasses. More common are weedy species

such as prickly 1lettuce (Latuca scariola), common milkweed

(Asclepias syriaca), nettle (Urtica dioica), smooth

bromegrass (Bromus inermis), bristlegrasses (Setaria spp.),

and horseweed (Conyza canadensis).

The level areas are dominated by big bluestem,

indiangrass, switchgrass, Canada wildrye (Elymus canadensis),

prairie cordgrass (Spartina pectinata), and other prairie

grasses. Common forbs 1include goldenrods, wild 1licorice
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(Gylcyrrhiza lepidota), and roundhead lespedeza (Lespedeza

capitata).

Woody plants are abundant (before the 1983 fire) on the
level areas and, to some extent, on the slopes. Woody

species include wild plum (Prunis americana), smooth sumac

(Rhus glabra), weastern redcedar (Juniperus virginiana),

dogwoods (Cornus SPP.), buckbrush (Symphoricarpos
orbiculatus), elms (Ulmus SPpP.), green ash (Fraxinus

pennsylvanicus), and mulberry (Morus alba).

Land Use and Vegetation Within One Mile of the Park Boundary

The majority of the land surrounding Homestead Nation§1
Monument of Americ; is classified as agricﬁltural. It is
used primarily for the production of corn, wheat, alfalfa,
grain sorghum, and soybeans. Vegetation along Cub Creek
adjacent to the park is similar to the woody first and second
growth within the park. A portion of the area bounding the

northeast corner of the park is classified as residential.

Prairie Research

Landers, Roger Q. 1975. A report on the status and
management of native prairie areas 1in Natiomal Parks and
Monuments in the Midwest Region. Department of Botany and
Plant Pathology, Iowa State University, Ames, Iowa. 126

pages.
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Dr. Landers described the management history of the

restored prairie at Homestead National Monument of America.
He indicated that 1increasing woody species reduced the
condition of the prairie. The southern slopes were
considered to be the best example of prairie.
Recommendations for management were included.
Stubbendieck, J., Richard Sutton, and Jayne Traeger. 1984.
Vegetation survey and management recommendations for
Homestead National Monument of America. Natural Resources
Enterprises, Inc. Lincoln, Nebraska. 85p.

These researchers conducted a vegetation survey of the
monument in 1982-84. The work 1included collecting species
composition data, establishing photographic points, and
establishing an herbarium. The information collected.will be

used to formulate long- and short-term management plans.

General References

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

National Park Service. 1979. Interpretive prospectus.
Homestead National Monument/Nebraska. 19 pages.

National Park Service. 1979. Assessment of alternatives.
Natural resources management. Homestead National Monument
of America/Nebraska. 68 pages.

National Park Service. 1980. Natural resources management
plan. . Homestead National Monument of America/Nebraska. 59
pages .

National Park Service. 1982. Resource management plan and
environmental assessment. Homestead National Monument of

America/Nebraska. 87 pages.
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ICE AGE
National Scientific Reserve

Wisconsin

Ice Age National Scientific Reserve was established 1in
1971 to assure the protection, preservation, and
interpretation of various nationally significant 1land forms
that were shaped by the last stage of continental glaciatioﬁ.
It is composed of nine separate units spread across the State
of Wisconsin from Lake Michigan to Minnesota. It is
authorized to include 32,500 acres (13,158 hectares) of 1land
to 'bg_ managed by the Wisconsin Department of Natural
Resources. The wide geographicél distribution and variety of
physiographic conditions of the Ice Age units makes possible a
diverse plant population. Three of the nine units are thought
to include prairie or prairie remnants. These units are Cross
Plains, Kettle Moraine, and Devils Lake State Park (Figures
12, 13, and 14). Perhaps only 15 acres (6 hectares) of

prairie occur in the Ice Age National Scientific Reserve.

Kuchler Vegetation Type: A mosaic of Maple-Basswood Forest

(Acer-Tilia) and Northern

Hardwoods (Acer-Betula-Abies-Tsuga)

(Map Nos. 99 and 106)
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Present Vegetation and Prairie Management History

Devils Lake State Park. A dry prairie on the top of the south
end of the east bluff is the site of a prairie restoration
project where trees 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. Big and little bluestem are
common on the site. Numerous prairie forbs are also present.

Cross Plains. About 2 acres (0.8 hectares) of prairie are
present 1n three scattered areas in association with oaks and
open fields with oaks. These areas were formerly crop and

pasturelands. Big bluestem is the most common grass in the
prairie areas.

Kettle Moraine. Kettle Moraine contains about 8 acres (3.2
hectares) of prairie in association with open fields and
upland brush. These are areas of abandoned croplands on which
the vegetation has evolved to the point where grasses are
dominant.

Land Use and Vegetation Within One Mile of the Park Boundary

Land wuse within one mile (1.6 kilometers) of the
boundaries 1is primarily agricu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>