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ABSTRACT OF THESIS

A study was made of nineteen relict grassland
areas scattered throughout the Great Plaina. The study
was made to determine basal cover, percentage composition
and per cent frequency of the grass and sedge species,
and also the soil texture present on these areas., Areas
were scattered from Maimi, Texaa to Shelly, Montana.

The study was conducted during the summer of 1956.

Vegetation was sampled by the aquare root method
as described by Voigt and Weaver (1941l). The hydrometer
method was used to determine the soil texture. Texture
was sampled at depths of six and 24 inches. Climatic
conditions present on each area were found in the 1941

U.S.D.A. Yearbook, "Climate and Man",

On a north-facing slope, near Miami, Texas, little

bluesatem (Andropogon scopariua) was the most abundant

grass, Blue grama (Bouteloua gracilis), side-oats grama

(Bouteloua curtipendula) silver beardgrass (Andropogon

gaccharoides) were important speciled, and wesdtern wheat=-

grasa (Agropyron smithii), purple three awn (Aristida

purpurea) and hairy grama (Bouteloua hirsuta) made up

a minor part of the vegetation. Thisg area had a sandy
loam soil in the top six inches and a silt loam so0il
at a depth of 24 inches.

Acroas the lowland from the above area, on a
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south-facing alope, side oats grama was the most abundant
grass. Blue grama and little bluestem were important
species, and purple three awn, silver beardgrass and
a small Aristida were much less abundant,.

Near Mt., Dora, New Mexico, on a leam so0il, which
terminated at a depth of 20 inches in broken rock, blue

grama wag by far the mosat abundant grasa, DBuffalo grass

(Buchloe dactyloides) was found to be an important apecies

whereas galleta (Hilaria jamesil) amd ring muhly (Muhlen-

bergia torreyi) wers minor speciles.

Blue grama waa the most abundant species on an
area near Pritchett, Colorado. Buffalo grass, the only
other grasa on the area waa domewhat less abundant.

Sell in the tep six inches was a sandy clay loam, with
8ilt loam being found at a depth of 24 inchea,

An area south of Los Animes, Colorado, had loam
goll in the tep a8ix inches and s8ilt leam seil at a depth
of 24 inches. Buffalo grass was the most abundant speciles
while blue grama was less abundant. Ring muhly comprised
only a small part of the vegetation.

Blue grama made up a large portion of the vegetation
on a allt solil near Hugo, Colerado. Galleta was of much
less importence and buffale grass made up & minor part
of the vegstation.

On a dandy loam soil, near New Raymer, Colorado,

blue grama was in almost complete control of the vegetation.



Buffalo grass, also present on the area, made up omnly
g small part ef the composition.

Near Bushnsll, Nebraska, on & sandy loam seil,
blue grame made up a large percentage of the composition.

Teedle=and-thread (Stipa comata) was & lesa lmportant

species. Thread-leaf sedgs (Carex filifelia), buffele

grass, western wheatgrass and a species of Aristida
made up enly & minor part of the vegetation.

Arn area northsast of Scottabluff, llebraska, had
a sandy loam spil, fihread-leaf sedge and biue grama
were the deominant specied. Needle-and-thread was of
somewhat less imporiante.

Needle—and-thread was by far the mest abundant
spscies on a silt loam s8il east of Chadron, nebraska,
Little bluestam-was of much less importance and thread-

lsaf sedge, plains muhly (liuhlenbergia cuspidata), side-

ogts grama, June grass (Xoeleris cristata), blue grama

and western wheatgrass were present in smly small amocunts.
On a sandy lowland, south of Rushville, Nebraska,

needle=-and-thread and sand reed (Calamovilfa longifolia)

were the dominant species. Sand bluestem (Andropogon
hallii) waa less important whereas blue grama, little

bluestem, June grass and sand dropseed (Sporobelus crypt=-

andrud) were present in only amall amounba.
Needle-and~-thread and sand reed wers also the

domineant grasses on top of a sandy dune several miles
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north of the above area. Penn sedge (Carex pennsylvanica)

and sand bluestem were less abundant. June grass and
‘1ittle bluestem made up only a amall part of the vege=-
tation.

Wes tern wheatgrass was the moat abundant species
on a clay soil southeast of Fairburn, South Dakota.
Blue grama was much less abundant whereas thread=-leaf
sedge and buffalo grass were found to be present in
only small amountd.

Near the wedt end of Cuny Table in South Dakota
the top 8ix inches of so0il was loam and at a depth of
24 inches a sandy loam. Here thread-leaf sedge was the
dominant species. Blue grama was more plentiful than
buffale grass. Sandberg bluegrass (Poa secunda), needle-

and~thread and squirreltail (Sitanion hystrix) made

up only a mimeor part of the compositions.
Needle-and-thread was the most abundant dpecies
on an area near Rapid City, South Dakota. The top gsix
inches of soil wag a clay loam with silt leam at a depth
of 24 inches. Blue grama was an important species,
Wes tern wheatgrass and thread-leaf sedge made up a very
minor part of the vegetation.
On an area near Redlg, South Dakota, blue grama
was the dominant species. Western wheatgrass, needle-
and~-thread, thread-lesaf sedge and June grass were of

less importance. Sandberg bluegrass and sand dropseed



were preseﬁt in only s:11@a11 amounta,

Near Scoby, l.ontane, on a sandy loaw soil Jarex
app. and blue graaa viere the doalnaat leatureds of the
vegetation., Juwic [rass was of legs liportvance usd vedieri
wheatyirasa made up a very amall percent of the compouiltion.

Un an area near snelly, lontana, the top g1z
inches of go0ll waa a sandy clay losw and at a depthn

of 24 inches, 1t wag a zandy loam. Thisg arcu wag doinated

by wesgtern wheatyrasa and June grass, Carex spps and

Aristida gpp. were of less luportaince. Sandberyg blue-

crada and blue ;rajw were preaent in only gwall amounta.
Vegetation of relict areas in the ureat Plaing

showsg dowc variation Iroa the aouth to north as to species

pregdent in the composition o1 this vaat grassland.

Howevor, some dpecles ave l'ound on relicts throushout

this entire scction ol thae United states. Llua prauva

ig the most abundant gpecies on ungrazed areas in the

wrcat Plains ver etation,
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INTRODUCTION

Clements (1934) described climax as an und i3 turbed
community or fragment of one that has aurvived aome
important change. This study deals with such relict
areas existing in the Great Plainas. These undisturbed
fragments of grasaland represent a treasure chest of
information for those studying the nature of the plains
climax vegetation. In fact, information from such areag
is neceagary to judge proper use of grazed lands (Dyka-
terhuis, 1949). Basal cover and compogition are the
criteria used to determine the conditlon and degree of
use of rangede.

True relict grasslands mre difflcult to find.
Mesat relicta are limited to locations such as graveyards,
highwayas, and railroad right-ef-ways or to areas made ]
difficult to graze by surrounding farm land or topographic
features., lany of these areas are amall ih size, often
containing enly a few acres. It wag difficult to deter=-
mine whether there had been any disturbance on some ef
these areas and, perhaps, dome of those studied were not
comple tely undisturbed. Hewever, care was used in se-
lecting enly areas where didturbance factors were not
apparent.

Moat of the studies were made during the summer



of 1956 when the writer had the opportunity to travel
threugh a 1arée part of the Great Plaing with Dr. F. W.
Albertaon of the Botany Department, Fort Hays Kansas
State College. Dr. Albertdon was conducting a 10,000
mile survey of the Great Plains for the National Park
Service. The writer asaisted Dr. Albertson and in add-
ition cellected data for these studies. The number
.ef undisturbed relicts, even over this large area, was
very limited.
The purpose of this study was to collect data

Apertaining to the vegetative composition and cover of
grassland relicts in the Great Plains. Relationships
exlsting between vegetation, soil, climate, and site

were aldo gtudied.
METHODS OF SAMPLING

Relict areas were found by selecting podgsible
locatiens aleng the route eof travel used in making the
survey for the National Park Service. All areas studied
were examined for signa of disturbance. The presence of
cow chipsa or sheep droppings, in large numbers, eliminated
any area from study. The presence of plants assoclated
with disturbed areas or the predence of obvious disturb-

ance aldo elipinated areas for study.



Vegetation of all atudy areas was sampled by means
of the square foot as described by Veigt and Weaver
(1941). In using this method the worker makes an estimate
of the bagal cover and per cent frequency in a number
of square foot samplea. In this case the square foot wasd
constructed of satrap iron. Samples of composifion and
cover were collected at five step imtervals, in a straight
line. The location of the first sample was at a point
where the square foot landed after beilng tossed in the
direction to be traveled. All following locations were
found by walking five steps in the selected direction
and placinglthe dquare foot at the toe of the invest-
igator'as shoe.

Samples varied in number on different areas.

The least number of sampled collected on any area was
20 and the largest was 40. More than 20 samples were
collected on areas where the vegetation was not uniform
and on areas showing a high number of apecies.

A gpade was uded to decure gdoil samples. Soil
was collected at depths of six and 24 inches. These
soil samples were stored in round ice cream cartons
and texture was determined later by the hydrometer method
as described by Bouyoucos.(1936)

411 information pertaining to climate was taken



from the Yearbook of Agriculture, 1941, "Climate and
Man". Data were obtained from the section "Climate

of the States", pages 751 to 1228,
RETLATED STUDIES

A number of studies of sitesd scattered through
the lMixed Prairie have described the nature of the veg-
etation on different sites within this assoclation,
Some studies were oh areas in climax or near climax
conditions while others were on grazed grasslands.
Studies of grazed grasslands were included to give a
more complete picture of the vegetation. Studies are
described from south to north to ghow changes in the
vegetation of the Mixed Praire with relation to locatioen.

Ogsborn (1950), describing an area near Van Court,
Texas, which was not grazed since 1938, listed side=-

oatds grama (Bouteloua curtipendula), Texas needlegrasgs

(Stipa leucotricha), buffalo grasa (Buchloe dactyloidesg),

curly mesquite (Hilaria belangeri) and hairy grama (Bou-

teloua hirauta) as the major climax grasses of that area

on deep upland sites.

Emerson (1932) conducted a study on a rocky seil
in the tension zone between the plaina and the Pinion-
Juniper woodland two miles south-east of lLas Vegaa, New

Mexicos He found blue grama (Bouteloua gracilis), aide=-




oats grama and buffalo grass to be the important grasses

on that area, which was used occasionally for winter

grazing. He also found galleta (Hilaria jamesil)to
make up & minor part of the composltion.
Bruner (1931) deacribing the Mixed Prairie of

Oklahoma, listed little bluestem (Andropogon scopariug),

gailver beardgrass (Andropogem gaccharoides), western

wheatgrass (Agropyron smithii), June grass (Koeleria

cristata), buffalo grass, blue grama, slde=oats grama
and hairy grama as the important specles of the section.
He conaidered the shorter grasses to be dominant in the
panhandle, This description applled to the general
area and mot to specific locatichs or sites,.

Tomanek and Albertson (1953) described the veg-
etation of three sites on an area near Hays, Kanaaas,
that had not been grazed asince 1900. On the ridgeline

they found big bluestem (Andropogon gerardi) to be the

dominant grass whereas side-oatas grama, little bluestem,

blue grama, halry grama, Indian grass (Sorghagtrum nutansa),

hairy dropseed (Sporobolus pilosus), buffalo grass and

three-awn grasses were of leas importance. They found
big bluestem and little bluestem to be dominant on the

hillaide and Indian grass, switch graas (Panicum virgatum),

side=oatas grama, hairy dropseed, wedatern wheatgrass,




blue grama, and hairy grama to be of less importance.
On the rocky breaks they found little bluestem to be
the dominant grasas. Lesser amounta of hairy d ropseed,
big bluestem and Indian grass were present. All of these
8ites were on shallew immature soila,

Albertson (1937) studied an area near Hays, Kanaas,
that had been lightly grazed since 1900, He divided
the area into three typez. A type domihated by buffalo
grasds and blue grama was located on an upland site with
a mature seil. Other less important gapecles of this
type were western wheatgrasa, little bluestem, purple

three-awn (Aristida purpurea), side=oats grama, prairie

sedge (Carex praegracilia), and squirreltail (Sitanion
hystrix)e. A sub=type dominated by buffalo grass and

blue grama was also found on lower clay slopes and in

clay pockets on the breaks. A Second type was dominated

by little bluestem and was located on hillsides with

thin immature so0il containing many rock fragments,

Other lesa important gpecies of this type were big bluestem,
gide-oats grama, blue grama, hairy grama, switch grass,
squirfeltail, Indian grass and hairy dropseed. A third

type was doﬁinated by big bluestem with side-oats grama

wesdtern wheatgrass and tall dropseed (Sporobolus asper)

being assgociated with it. This type was found on a

lowland gite with immature soil.



Stinemetz (1954) deacribed four s ited on a gtudy
area near Cedar Bluffs Reservoir in Trego county, Kansas,
He reported buffalo grasa and blue grama to be the major
grasses 6n the upland site. On gentle slopes he found
blue grama, side-oats grama and buffalo grass to be the
ma jor grassed, On steep slepe hé reported side-oata
grama, blue grama, big bluestem and little bluestem
to be the important grasses. In the lowland he found
big bluestem, western wheatgrass, switch grass, and side-
oats grama to be the important species, This area had
very little use for geveral yeard.

Weaver and Albertson (1944) reported on the recovery
from drought of an area near Hays, Kansas. This area
had not been grazed since 1932, They divided the area
into four types: ghort grass; and ecotone between short
grass and little bluestem, little bluestem and big bluegtem,

Albertson and Weaver (1946) conducted a study
on an ungrazed area near Phillipsburg, Kansas. They
considered little bluestem, side-oats grama and western
wheatgrass to be the chief mid grasdes, Big bluedtem,

Indian grass and nodding wild rye (Blymus canadensig)

were the most abundant tall gradses, The major short
grasges were blue grama and buffale grass.
Albertson and Tomanek (1957) conducted a study

near Ashland, Kansas, and also near Atwood, Kangas,



They described four sites on each of these areas,

The area at Atwood was lo&ated on a fine sandy
loam so0il of loessial nature. Important species of the
upland were blue grama, buffale grass and aside=-oats
grama., Important grasses of the hillaides were gide-
oats grama, blue grama and little bluestem. The sharp
breaks were dominated by little bluestem and side-oats
grama., The ma jor graasses of the lowland were big bluestem,
gide-~cats grama, and western wheatgrass,

Soils of the Aghland area were moatly of a sandy
loam texture and were typical Permianm Red Bed soils,
Albertson and Tomanek found the major species of the
upland to be side-oats grama, blue grama; and little
bluestem. The hillside was dominated by little‘bluestem
and side-oats grama. Major grasses of the sharp break
were little blueatem, side-oats grama and hairy é;ama.
The outstandlng grasses of the lowland ﬁére big blues%em
and side-oats grams.

Albertson and Tomanek (1954) geported on several
climax or near climax areas in Weld county, Coleoradg.
They found blue grama, squirreltail, sand dropseed (Spor=-

obolus cryptandrus), wedtern wheatgrass, buffalo grass,

needle-and-thread (Stipa comata) and thread-leaf sedge

(Carex filifelia) to be the important aspeciea on six




ungrazed upland sites having leam soil. On two sandy
loam upland sites they found blue grama, wedtern wheat-
grasd, needle-and-thread and buffalo grass tobe the im-
portant grassed.

Ramaley (19595 described the vegetation of the
sand hill areas in Weld, Morgan, Washington, Sedgewick
and Yuma counties in Colerado. This was not a study
of ungrazed grassland but it did give a picture of the
vegetation existing there.

Cosatello (1944) described four range types in
the Great Plains of Colorado and Wyoming. These types
were short grass, dry meadow, sand sagebruah and sage=
bruah. This study wad conducted on well-managed ranges
and not on climax areas.

Beetle (1952) conducted a study on an area in
Laramie county, Wyoming. This area was located at t he
north end of Fort Francis E, Warren and had not been
grazed aince 1900. He reported that Sandberg bluegrass
(Boa secunds), June grass, needle-and-thread, thread-

leaf sedge and slender wheatgrass (Agropyron trachycaulum)

made up the major portion of the vegetation this upland
3ite.

Weaver and Bruner (1948) conducted a study of the
vegetation of Dissected Loess Plains between Broken Bow,

Ord, Grand Island, Kearney and Lexington, Nebraska.



10

Théﬁ divided the vegetation into short grass, mid grass,
tall grass and western wheatgrass types. This was not
a dtudy of climax conditions.

Hopking (1951) studied 30 grass areas in the
Loesa Hills of Central Nebraska. There had been no
summer grazing on these study areas but winter grazing
had not been uncommon. He divided the study areas into
four sites or types. The short grass type was found
on hill topa and down the hillgide some distance. It
was found to be dominated by blue grama and buffalo
‘grass with other sapecies being‘of minor importance.
The mixed grass type was located on hillaides. Important
gradsed were blue grama, gide-oats grams and big bluestem.
The mixed mid and tall grass type was located in more
mesic areas; Ma jor species were big bluestem, a sedge,

and Kentucky bluegrass (Poa pratensis)e. The wheatgrass

type was found to be dominated by western wheatgrass
and[other gpeciea were of minor importance. This type
was found where other dpecies had been killed by drought
and dusting.

Tolatead (1942) studied the vegetation of the
Sand Hills Qf the northern part of Cherry county, Nebraskas
He described the vegetation on deven dry land dites and
;n the wet meadows. He considered the area to have two

ma jor types or sltes, the truesand dunes and the tighter




golls Major species found on dune areasd were sand muhly

(Muhlenbergia pungéna), hairy grama, little bluestem,

sand bluestem (Andropogon hallii), sand lovegrass (Era-

grostic trichodesa) and blue grama. The percentage com=

podition of these and minor dpecies variled with the loca-
tion on the dune. On the tighter soils he found blue
grama, dand dropdseed, thread-leaf gedge and needle-and-
thread to be the major grasses. This study area had
not been grazed since 1914.

Frolik and Keim (1933) atudied vegetation of the
Sand Hills along the Elkhorn Valley in north central
Nebraska. This was primarily a study of hay meadows.
They described three types which varied with the water
tables The first type was high enough above the water
table not to be influenced by it. Major grasses of this

community were porcupine grass (Stipa spartea), Boutel-

oua oligeatrachya, and little bluestem. Major grasges

of a gubirrigated area were Indian grasa and big bluedtem.

A third and still wetter meadow contained prairie cord-

aLiL

grags (Spartina michauxiana), blue joint grass (Calamagrostis

canadensis), plains reedgrass (Calamogrodtis neglecta)
and Kentucky bluegrasa as majof grasses, All of the
goil was of a loamy sand texture.

Frolick and Shepard (1940) described typical

gand hill vegetation in the eastern part of Cherry county,
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Nebraska. They divided the area into five vegetative
typed: dune sand, dry valley, dry meadow, wet meadow
and saltgrass, This was not a study of climax vegetation
but a survey of typical vegetation under use.

Tolatead (1947) atudied the vegetation of the
Ponderosa pine woodland in Sioux, Daws and Sheridan
counties of Nebraska. He satudied the vegetatlon under
three different stands of pinea. The ma jor grasses
were blue grama, thread-leaf gedge, sun sedge, Kentucky
bluegrass, needle~and~thread, and side-oata grama,

This study was not conducted on climax aread.

Albertson and Tomanek (1953) made a survey of
the Badlands National lMonument in South Dakota. They
found blue grama, needle-and-thread and buffalo grass
to be the important dpeclesd on relling mesas. On gentle
slopea of mesas they found western wheatgrass and thread-
leaf sedge to be the ma jor species. On an isolated
butte top they found western wheatgrass, blue grama,
and needle-and-thread to be the important species,.

" ILarson and Whitman (1942) conducted studies of
grazed and umgrazed areas ln the badlands of South Dakota,
On Medicine Butte located in the Pine Ridge Indlan Rea-
ervation near Wanblee, they found western wheatgrass,
blue grama, thread-leaf sedge and Penn sedge (Carex

pennaylvanica) to be the important speciess. Near Med-




icine Butte on Little Welf Table they reported that
wed tern wheatgrass, blue grama, needle-and-thread and
the sedges mentioned above made up the vegetation.
Little Wolf Table had been grazed enly intermittently.
Handon and Whitman (1938) reported on 36 grassland
areaa free from harmful effecta of grazing and mowing.
Theae studies were conducted near Sentinel Butte and
Medora, North Daketa. Thede 36 areas were classified
into nine vegetation typed. Important apecies of Type
1l were blue grama, needle~and-thread and thread-leaf
sedge. This type was located on upland plateaus and
gentle upland slopes with a sand loam soil, Type 2
was dominated by western wheatgrass, blue grama and
thread-leaved sedge and was located on leng gradual
slopes with clay loam soil. The dominant species ef
Type 3, found on steep sleopes with a wide range of soil
texture, was little bluestem. Type 4 was dominated
by sand reed and was located on sandy ridges. Major

gpecies of Type 5 were allver sage (Artemisia cana),

western wheatgrasa, blue grama and green needlegrasg

(Stipa viridula). Soil texture of this type varied

from clay leam to sandy loam. Type 6 was dominated by

saltgrass (Distichlis stricta) and western wheatgrass,

and was found on mederately low stream terraces. Type

7 was dominated by saltgrass and alkaligrasa (Puccinellis

13
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nuttalliana), and was located on poorly drained areas.
Buffale grass dominated Type 8, lecated on lower slopes
and small draws. The dominant apecies of Type 9, located
on lower slepes with sandy leam texture, was big bluestem.

Hoady (1952) described an area on the Nerth Mentana
Branch Agricultural Experiment Station which had not
been grazed since 1915. He listed needle-and~thread
as the ma jor species and blue grama, June grass, thread-
leaf sedge, wedtern wheatgrass and Sandberg bluegrass
a3 being of less importance. Clubmoss (Selaginella
densa) covered 28 per cent of the basal area of this
upland gite.-

Wright and Wright (1948) atudled ten relict areas
in south central Mentana. These ten areas were grouped
. inte five types depending upon the vegetation. Type
1 was located on gravelly loam soil and was dominated

by Idahe fescue (Festuca idahoensis). Type 2 waa located

on gravelly loam soil and was deminated by bluebunch

wheatgrass (Agropyron spicatum). This type was located

on drier sites than Type 1, Type 3 was located on sandy
loam do0il with the important species being bluebunch
wheatgréss, thread-leaf sedge and blue grama., Type 4
was found on clay loam do0il with the ma jor species being
blue grama, needle-and-thread, and June grass. Type

5 was dominated by blue grama and needle-and-thread,
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and was lecated on coarse sandy soil which received less
moisture than any of the other types.

Coupland (1950) conducted an eight year study

of the Mixed Prairie of Canada. The "Stipa-Bouteloua

Faciation" was the largest of the divisions and was lo-
cated on mediuﬁ-textured g0il developed upon undifferenti-
ated glacial till., Major gpecies of this division were
needle-and-thread, blue grama and needle-leaf sedge

(Carex eleocharig). The "Bouteloua-Stipa Faciation"

waa located on medium~-textured soil formed on undifferenti-
ated glacial till in a drier climate than the "Stipa-
Bouteloua Faciation". Major spsciss of this division

were blue grama and needle-and-thread, porcupine grass,

thickspilke wheatgrass (Agropyron dasystachyum), blue

grama and needle-leaf sedge. The "Agropyron-Muhlenbergia

Facies" was dominated by thickspike wheatgrass and plains

muhly (Muhlenbergia cusgpidata) with blue grama and needle-

leaf sedge being of less importance. This type was found

on eroded gleping areas. The "Agropyren-Kosleria Faciation'"

was fbund on uniform clay depeosits. Major gpecied were
thickspike wheatgrass, June grass and needle-leaf sedge.

The "Beuteloua-Agropvyron Faciation" was located on clay

loam soil and wag dominated by blue grama and western
wheatgrass. Clubmoss made up a high per cent of the

basal cover in the Mixed Prairie of Canada.
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RESULTS

Deacriptions of relict areas studied and data
pertaining to vegetation, seil, and climate were presented
here from south to north This was done to point to the
change in species of grasgs and sedges as one moved from

a warmer to cooler climate within the Great Plainsg,
MIAMI, TEXAS (NORTH~FACING SLOPE) AREA

Roberts County, Texas, in The panhandle, 1a the
southernmost point from which data were collected. The
area studied was located five miles southweat of, Miami,
Texad, on Texas highway No., 283, two milea north on a
gravel read and one mile east along a trail., Weat of this
area wad a field of grass which had been resaeeded twe
years before; The southeaat and north sidea were in
contact with native grass range. The general area wagd
a rollimg upland.

A amall draw head running east and west separated
the area into two amaller areas., One of thedse areas
faced south and the other faced north toward the draw,
Only data from the north-facing slope 1ls considered here.
Data from the south-facing slope ia considered under the
next heading.

The top layer of goil waa a dark gandy loam (Tahle I).



At a depth of 24 inches the so0il, a silt loam, was of
a much lighter color., This so0il had a granular satructure
and had chelichie gravel occurring threugheut the tep 24

inches.

TABLE I. BSeil texture on north-facing slope five

miles north of Miami, Texas,

Daepth Per Cent Per Cent Per Cent Clasgification

Sand Silt Clay
6" 45,6 48,0 6ed Sandy loam
24" 22,0 7346 444 S1lt loam

Average precipitation in this section of Texasg
is about 21 inches. Fifteen inches of this comes between
April and September. There is an average of 190 days
which are frees from killing frost. The last killing
frost in the spring, on the average, is about April 15.
Average July temperature is 74°F. while the average
January temperature is 36°F,.

Little bluestem waa the dominant grass on the
north-facing slope (Fig. 1)s Blue grama, side-oats grams,
and silver beardgrass were imporftant apecies gcattered
threugh the little bluestem (Table II). Blue grama wasgd
somewhat thicker in amall areas where little bluestem

wad lessa dominant. Western wheatgrass, purple three-awn




A43)
and. hairy grama were also present.
TABIE II., Basgal cover, percentage compodition and

per cent frequency of grass sgpecies on a north-facing slope
five milea north of Miami, Texas.

Grass Specled Percentage Composaltion Per Cent Frequency
Little bluestem 424,50 65
Blue grama 18,00 25
Side~oats grama 15 .25 30
Silver beardgrass 12.50 20
Weatern wheatgrass 5450 10
Purple three-awn 5450 15
Hairy grama 75 5

Bagal Cover 24,55 per cent
MIAMI, TEXAS (SOUTH-FACING SLOPE) AREA

This area was located across the draw from the
area described above. It was part of the same general
area but faced south toward the draw with a slope of about
five or d4i%x per cent.

No go0il sample was collected on thig aite.

Side=o0ats grama was the dominant grasa on this
south-facing alope (Table III). Blue grama and little
blﬁestem were important grasaes occurring in bunchss
scattered through the side-ocata grama. Purple three-awn,
gilver beardgrass and a amall dpeciea of Aristida were
lqss important gapecies.

TABLE III. Basal cover, percentage compoaition and

per cent frequency of grass species on a south-facing slope
five miles north of Miami, Texas,



FIGURE 1. Relict area on nerth-facing slope near

Miami, Texas,

Dominant grass wasa little bluestem.
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Grasg Species Percentage Composition Per Cent Frequency
Side~oats grama 42,00 65
Blue grama 30,00 45
Little bluestem 184,00 30
Purple three-awn 8475 20
Silver beardgrasgs 1.00 5
Ariatida spp. 25 5

Basal cover 29.1 per cent

, In comparing the grasses on the north~facing slepe
(Table II) and the grasses on the south-facing slepe (Table
IIT) one notes that little bluestem and side-oata grama
change positions as te t heir importance in the vegetation.
Little bluestem made up 42.5 per cent of the grasses and
had a frequency of 65 per cent on the north-facing slope.
Side-oats grama, on the other hand, made up 42 per cent

of the grasses and had a frequency of 65 per cent on the
south-facing gdlope., Blue grama wasa of greater importance

on the south-facing slope.
MT. DORA, NEW MEXTICO AREA

Thiga study area was located in northeasat New Mexico,
16 miles southwest of Mt. Dora, on the south side of New
Mexico highway No. 426. The area was in the fenced
right-of-way along the south side of the highway (Fig. 2).
Gentle relling nafive grassland surrounded the entire area.

This area sloped to the north five or six per cente.

The top soil was a dark loam with a blocky columnar struc-
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ture(Table IV). No calcium layer was found; however
a layer of broken rock terminated the soil at a depth
of 20 inched.

TABLE IV. Soll texture on an area 16 miles southeast
of Mt. Dora, New Mexico.

Depth  Per Cent Per Cent Per Cent Clasgification

Sand St Clay
el 45,6 2346 208 Loam
204 Soll terminated in broken rock.

Blue grama was the dominant grass and eccurred in
bunches two to eight inches acress (Table V). Buffale
grass occurred in small islanda scattered through the
blue grama., Galleta was found only in favored lecationg,
such ada amall depressions. Ring muhly was found in rings
up to 25 inches acreas threughout the blus grama., Buffalo
grads was of much less importance than blue grama.

Gaileta and ring muhly made up only a amall part of the
vegetation,

TABLE V., Basal cover, percentage composition and

per cent frequency of graas specles on an area 16 miles
southeast of Mt. Dora, New Mexico.

Grags Speciles Percentage Composition Per Cent Freguency
Blue grama 6842 02
Buffalo grass 16.2 24
Galle ta 9.6 AL
Ring muhly 6.0 ; 20

Basal cover B2.72 per cent




FIGURE 2. Relict area 16 miles southwest of M*-.
Dora, New Mexico. Small, dark-colored clumps in

foreground are blue grama and taller light-colored
gradd was galleta gragdg.
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PRITCHETT COLORADO AREA

This area was found in a large graveyard in south-
eadtern Colorado. It was one mile north and one mils
easdt of Pritchett, on the gouth side?of U.S. highway
No. 160, The area sloped to the north about two per cent.,
It was surrounded on the west, douth aﬁd east by culti-
vation, and contacted the highway on the north, Moat of
the surrounding area was nearly level and under cultivation,.

Top soil was a fairly light-colored sandy clay
loam but at a depth of 24 inches the soil was a light=-
colored gilt loam (Table VI), This seil showed some
vertical structure in the form of columns. Calcium
concretions started at about 12 inches and extended to

a depth of at least 24 inches.

TABLE VI, Soll texture of an area one mile north
and one mils east of Pritchett, Celerado.

Depth  Per Cent Per Cent Per Cent Clagaification

Sand Silt : Clay
G 49,2 14,48 360 Sandy clay loam
24" 25 ¢6 7048 366 Silt loam

The average annual precipitation of thia section
of Colorado 18 16 inches. Twelve inches of this fallg
from April to September. There ig an avérage of 170 daya
which are free from killing frost and the last killing

froat in the spring, on the average, 1s on April 30.
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The average temperature for January is 33°F,

Blue grama was the dominant grasa of the area,
(Table VII). 'Buffalo grassa was of leds importance but
made up almost a third of the vegetation (Flg. 3). These
two graades were mixed threughout the area. It ig possible
that other grasses may have been found in the area during
wetter years but all the grass was in a dormant cendition.

TABLE VII. Basal cover, percentage compogition

and per cent frequency of grass species on an area one
mile north and one mile east of Pritchett, Colorado.

Grass Species Percentage composition Per Cent Frequency

Blue grama 63475 95
Buffale graas - 36425 70
Basal cever 1be.l per cent

LOS ANIMAS, COLORADO AREA

This area was located in southwestern Colorado,
12 miles east and 19 miles south of Loa Animas, on the
wedt side of a county road. It was an o0ld graveyard
aurrounded by three strands of barbed wire. There were
a few acattered cow chips indicating at least a small
amount of use when range cattle crawled the fence.
Native gragdsland surrounded thig upland on all sided.
The graveyard sloped to the south about two per cent.

So0il on this area was light-colored and ashy,

at least to a depth of 24 inches. The top s0il, a loam,




FIGURE 3., Cemetary near Pritchett, Colorado. Blue
grama and buffalo grass were the only apecies found
in thisg arvea.



wag only slightly darker than the silt leoam seil at a
depth ef 24 inches (Table VIII)., Calcuim concretions
were found at a depth of eight inches.

TABLE VIII. Seil texture of an .area 12 miles
eadt and 19 miles south of Los Animas, Colerado.

Depth Per Cent Per Cent Per Cent Classification

Sand Silt Clay
6! 4848 2848 2244 Loam
24" 56 «8 5848 444 Silt loam

Average annual precipitation in the section of
Coloradec near Les Animas is 15 inches. Eleven inches
. 6f this falls from April to September. There is an aver-
age of 160 frosat-free days during the year and the latesat
killing frost, on the average, is on April 30. Average
temperature for the month of July is 77°F, and the average
temperature for January ia 32°F,

All the gradses inm this area were dormant. Buffalo
grass was the most abundant grass wlth smaller amounts
of blue grass(Table IX).. Ring muhly was found in rings
up to 12 inches across scattered through the mixture
of buffale grass and blue grama., Galleta was found
in this area but not as a part of the undisturbed vegetation.
Galleta was found enly on the topa eof graves.

Ring muhly was not found in any of the relicta

north of this area.
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TABLE IX,., Basal cover, percentage composaition and
per cent frequency of grasas species on an area 12 miles
east and 19 miles south of Los Animas, Colorado,

CPass Species Pereontage composition FPer Cent Frequsncy

Buffalo graass 63425 85
Blue grama 27.00 45
Ring muhly 9,75 25

Basal cever 23.3 per Cens .
HUGO, COLORADO AREA

One area was located iﬁ east central Colorado.
It was 15 miles east Sf Hugo, on the north side of U.S.
highways No. 40 and No. 287, and on the wesat aide of
Coleorado highway No. 63 in a triangle formed by the junction
of these highways. Thls area was protected from grazing
on two gides by the highways and on the third side by a
fences The area sloped to the southwest about five per
cent, Native grassland with gentle rolling topography
made up the bulk of the surrounding country,

S0il of the area had a blocky structure. The
top so0il was a gray silt and soil at a depth of 24 inches
was a slightly lighter gray silt (Table X). Small caleium
concretions were found at a depth of 24 inches. Rocky
Meuntain outwash was found scattered through the aree,

TABIE X. Seil texture of an area 15 miles eaat of
Hugo, Colorado.
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Depth Per Cent Per Cent Per Cent Claggification

Sand 2ilt Clay
" Dix2 89 .6 5.2 Silt
243 7«6 8346 848 Silt

The average annual precipitation in the section
of Colerado arownd Hugo is 16 inches. Of this amount
12 inches falls from April to September. On the average
there are about 140 which are free from killing frost.
The latest killing frost, on the average, ig on May 1Q.
The average temperature for July is 729, and the average
temperature for January is 26°F,

Blue grama was the dominant grass on the area
(Table XI). Galletta was an important apeciea and buffalo
grass made up ohly a small part of the vegetation. This
was the northermost area in which galleta waa found.

TABLE XI. Basal cover, percentage composition and

per cent frequency of grads gpecies on an area 15 miles
east of Hugo, Colorado.

Graaa Species Percentage composition Per cent frequency

Blue grama 73425 90
Galleta 18.00 40
Buffale ‘ 8675 15

Basal cover l4,5 per cent
NEW RAYMER, COLORADO AREA

A fourth atudy area in Colorado was located in the




northeast part of the state. It was found five milles
north ef New Raymer in a corner south and wesat of a gravel
road. This corner was formed whers the road jogged west,
then back north. The south and west sides of this area
were protected from grazing by fence. There was also a
fence across the road which isolated this area; however
there were a few scattered chilps showing that cattle
moving up and down the road used the area occasgionally.
Soil of this area was very light-colered except
for the top two inches, which were fairly dark. The
top s0ll was a sandy loam as was the sell at a depth
of 24 inches (Table XII). Gravel from Rocky Mountain
outwash was present throughout at least the top 24 inches.
Thia soil was composed of very fine granules, except
the top two inchesa, which showed much more dtructure.

TABLE XII. Soil texture of an area five miles
north of New Raymer, Colerado,

Depth Per cent Per cent Per cent Clagaification

sand 811t clay
65 58.0 22.8 19.2 Sandy loan
24" 62.0 3248 5.2 Sandy loam

Average annual precipitation in the section of
Celorado around New Raymer i1sg 14 inches., Ten inches
of the average falla from April to September. There

13 an average of 140 days during the year which are

29
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free from killing frost. MNMay l5lis the average latest
date for a killing froat. The average temperature for
July is 71°F. and the average temperature for January
N2 8n0

Vegetation was composed almoat entirely of blue
grama (Table XIII). Buffalo grass was present only in
samall islands SQattered through the much mors abundant
blue grama (Fig. 4).

TABLE XIII. Basal cover, percentage composition

and per cent frequency of grass species on an area five
miles north of New Raymer, Colorado. '

Grass Species DPercentage composition Per éent frequency

Blue grama 9245 95
Buffale graas 735 10

Bagal cover 27.,95 per cent

BUSHNELL, NEBRASKA AREA

A study area was located in southwestern Nebraska.
It was seven miles south of Bushnell on the west aide
of a gravel road. It was on top of a hill and sloped
to the northwest about four per cent. The area sampled
was surrounded by native grassland and native hay fields.
The general area was rolling to very rolling, with wheat
and native grasaland occupying moat of the land.

Thias sandy loam soll was light-colored except




FIGURE 4.
mer, Colorado.
blue grama.

and four winged saltbrush (Atriplex canedacend) were
found.

Relict area five miles north of New Ray-
Over 90 per cent of grass cover wad
Scattered plants of prickly pear cactus
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for the top six or eight inches, which were quite dark
(Table XIV). The soil was composed of very fine grains.
These grains tended to cement together, making this soil
hard to penetrate with a shovel down to a depth of about
20 inches. Below 20 inches this soll became quite dry
and loose.

TABLE XIV. Soil texture of an area seven miles
gouth of Bushnell, Nebraska.

Depth Per cent ' Per cent Per ceont Clagaification

sand ailt clay
et 6542 2040 14,8 Sandy leam
24" 6856 29 46 4,8 Sandy loam

The average annual precipitation for the section
of Nebraska areund Bushnell is 18 inches. On the average,
13 inches of this falls from April to September. There
is an average of 140 days free from killing frost, with
the last killing frost being on May 10. The average
temperature fer July is 74°F,. and the average temperature
for January is 26°F.

Blue grama wasa the dominant apeciea on this area
while other species were of much lesa importance (TableXV),
Needle-and-thread and thread-leaf sedge became a part
of the vegetation for the first time (Fige. 5)e They
were absent in all areas south of this relict, Buffale

grads, western wheatgrass and a small hairy Aristida
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h of Bughnells

FIGURE O Relict are& gix miles aout
Nebraskae Note needle-and—thread forming an upper
nd thread-leaf aedge .

a tory over blue grama &



made up & very miner part of the vegetation.

TABLE XV. DBaasal cover, percentage composition and
bper cent frequency of grass and sedge species on an area
gseven miles south of Bushnell, Nebraska.

“Grass Species Percentage compoaition Per cent frequency
Blue grama 80430 100
Needle-and-thread 12,95 50
Thread~leaf gedge 4,50 a 'S
Buffale grass 1.50 50
Western wheatgrass «50 g
Arisgtida appe «25 5

Baagal cover 49,75 per cent
SCOTITS BLUFF NATIONAL MONUMENT AREA

Thig relict was lecated on the Scotts Bluff National
Monument in west central Nebraska. An area for sampling
wad selected on the south side of Nebraska highway No..85
and east of a amall creek, Thisa sample area dloped to
the weat and varied in slope from two to ten per cent.

Soil of the area was light colored, showing very
little structure. The top soil wés gaomewhat granular
but belew the surface six inches it was composed of very
fine grains. The so0il was a sandy loam to a depth of
at least 24 inches (Table XVI).

TABLE XVI. Soil texture on an. grea in the Scotts
Bluff National Monument in Nebraska.

Depth  Per cent  FPer cent  Per cent Classiric&tion
L gand gilt clay
6" 4346 4848 - 7 46 Sandy leam

241 3840 52,4 9«6 Sandy loam
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Average annual precipitation of the area around
Scotts Bluff National Monument in Nebraska is 17 inches.
Thirteen inches of this average comes from April te
September. There is, on the average, 140 days free from
Killing froste The last killing frost on the average
iaxon May 10, The average temperature for July ia T
and the average temperature for January 1ls 24°F,

Vegetation of the area was dominated by little
bluestem and thread-leaf sedge (Table XVII). Blue grama
and needle-and~thread were important. Leds abundant
gpec¢led were side-cats grama, June grass, aslender wheat-
grasda, sand reed, and needle grass, On the gentler dlopes
thread~leaf sedge and neesdle-and-thread were mosat abundant.
A3 the slepe became greater blue grama increased. On
the steep part ef the slope little bluestem was very
abundant. On a flat not samplsd but very mear the sampled
area slender wheatgrass and green needle grasa were
dominante. .

June grass, salender wheatgrass, sand reed, and
green needle grass were found on this area. They were
not part of the vegetgtion on any of the areas south
of here. B8and reed perhaps would have been found south
of here had some very sandy relicts been sampled (Costelle,

1944) .
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TABRLE XVIIL,. Bagal cover, percentage composition
and per cent frequency of grass dgpecies on the Scotts
Bluff National Menument in Nebraaska.

Grags gpecies Percentage composition Per cent frequency
Little bluestem +.3300 500
Thread=leaf sedge 31.25 47,5
Blue grama 13.13 3040
Needle~and-thread 12.13 4245
Side-oats grama 3425 5.0
June grass 2.73 2245
Slender wheatgragsd 2.00 2.5
Sand reed 1.13 5.0

Graecn meedle grasa 2| M) 5.0
" Basal cover 31.52 per cent ' :

SCOTTSBLUFF NEBERASKA AREA

Another area lecated in west central Nebraska
waa 18 miles east and two miles north of the town of
Scottabluff. This area was included in the fenced right-
of-way aleng a gravel road. It was located near a hilltop
and gloped about two per cent tothe northwest.

The top go0il was a dark gilt loam (Table XVIII).
Soil at a depth of 24 inched wasa also a ailt loam but
it was very light in color. This solil had no atructure
below the top few inchea. It was composed of very fine
gralna to a depth of at least 24 inches.

TABLE XVIII. Soil texture of an area 18 miles east
and two miled north of Scottabluff, Nebraska.
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Depth Per cent Per cent Per cent Claggification

gand gilt clay
Bl 52,0 34,8 15742 Sandy loam
244 54,8 3L ¢4 12.8 Sandy loam

This area had the same climatic conditions ag the
Scotts Bluff National Monument.

Vegestation was composed of three speciesg: thread-
leaf sedge, blue grama and needle-and-thread (Fig. 6).
Thread leaf sedge and blue grama made up most of the
vegetation (Table XIX). Needle-and-thread was of less
importance than the other apecies. Thread-leaf gedge
covered the ground quite evenly with blue grama cccurring
in bunches failrly well scattered through it. Needle-
and-thread was scattered quite evenly through the two
more lmportant species.

TABLE XIX. Bagsal cover, percentage composition and

per cent frequency of grass and sedge species on an area
18 miles east and two miles north of Scottabluff, Nebraska,

Grada gpecies Percentage composition Per cent frequency
Thread-leaf sedge 47,75 95
Blue grama 37 «50 90
Needle-and~thread 14,75 30

Bagal cover 40.6 per cent
CHADRON, NEBRASKA AREA

This study area was located in northwestern Nebraska,
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FIGURE 6.

Relict area 18 miles east and two miles
north of Scottabluff, Nebraska.

Three principal
species wers thread-leaf sedge, blue grama and
needle-and-thread.



39

15 miles east of Chadron on the south side of U.S. highway
Neoe. 20, It was near a hill top and was surrounded on the
west, south, a nd east by a native hay meadow. On the
north side it contacted the highway. Samples were collect-
ed from a southwest-facing slope of about six per cent.

Soil of this area was a 2ilt loam; it was light
colered near the surface and became very light below
the top few inches (Table XX). This soil was composed
of very fine graind. Below a depth of eight inches
there were numeroﬁs small hard clods of soil mixed with
the unconsolidated solil particles.

TABLE XX. Solil texture of an area 15 miles sast
of Chadron, Nebraska. '

Depth Per cent Per cent Per cent Clagasification

dand 8ilt clay
g 3640 54 .4 046 Silt loam
24M 324 58.4 9.2 Silt loam

The gection around Chadron, Nebraska, has an
average annual precipitation of 18 inches. TFourteen
inches falla from April to September. There is an average
of 140 days which are free from killing frost. The
latest killihg frost, on the average, is on May 15.

The average temperature for July is 71°F. and the average
temperature for January ias 22°F,

Needle-and-thread was the dominant species (Fig. 7).




FIGURE 7. uesdle-ana-thread waa the dominant
grass on this relict eaat of Chadron, Nebraaska.
Note bunches of little bluestem in foreground.
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Less important apecies were little bluedtem:and thread-
leaf sedge (Table XXI). Miner species were plaina muhly,
slde-oata grama, June grass, blue grama and western
wheatgrass.

TABLE XXI. Basal cover, psrcentage composition

and per cent frequency of grass and sedge dpecies on
an area 15 miles east of Chadron, Nebraska.

Grasg gpecies _Percentage composition Per cent frequency
Needle=-and~thread 7183 90,00
Little bluéatem 10.16 20.00
Thread-leaf sedge 6433 10.00
Plainsg muhly 5.16 6.66
Side-oata grama 2483 16,66
June grass 1,50 6 .66
Blue grama 1.50 10,00
Wed tern wheatgrass « 69 3433

Bagal cover 3l.86%per cent
RUSHVILLE, NEBRASKA (FOOT OF HILL) AREA

A gtudy area located in northwestern Nebraska
was 15 miles south of Rughville on the east side of a
gravel road. It was included in the fenced right-of-way
in a rather low area slopisg to the easat about two per
cent from the foot of a hill (Fig. 8). Rolling grassland
gurrounded the area on all gided.

This area had a very dandy solil which maintained
a dark gray coler to a depth of at least 24 inches(Table
XXII). Becaude of the high sand content this doil tended

to be loode and unconsolidated.,



FIGURE 8. Relict 7yea 1o 1ilesa south’ of Rushville,
Nebraska. Sanu r.ed auu bluestem were uominant
grasses on this sandy area.
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TABLE XXTI. Soil texture of an area 15 miles
gdouth of Rushville, Nebraska.

Depth  Per cent Per cent Per cent Classification

gand 811t clay
64 89 .2 444 B4 Sand
24:'-! 91.6 4,0 4.4 Sand

Average annual’érecipitation for the section of
Nebraska around Rushville 1s 18 inches. Fourteen inches
of thisa average falls from April to September. On the
average there are 140 days free from killing froat during
the year. The latest killing apring frost is generally
near May 15. The average temperature for July is 73°F.
and the average temperature for January is 210F.

Vegetation of the area was dominated by neédle-
and-thread and sand reed (Taeble XXIII). Sand bluestem
wad an important species. Lesag abundant species were
blue grama, little bluestem, June grass and sand dropseed.
Vegetation was quite open on this gandy soil,

TABLE XXIIT. Basal cever, percentage composition

and per cent frequency of grasd specles on an area 15
miles south of Rushville, Nebraska.
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Grasg gpecies Percentage composition Per cent frequency
Needle~and-thread 28433 66 466
Sand reed : 28460 60.00
Sand bluestem 13.50 23.33
Blue grama 5,57 13433
Little bluestem 5450 16 .66
June gradas 4,83 13.33
Sand drepseed 3467 6.66

Baaal cover 14,07 per cent
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RUSHVILLE, NEBRASKA (HILL TOP) AREA

Another study area was located eight miles south
of Rushville, Nebraska, on top of a hill on the west
gaide of the road. Samples were collected on about a
three per cent north facing slope. Moat of the surrounding
area was rolling to very rolling native graasland.

The soil of this area was sandy (Table XXIV).
Only the top few inches had much coler and it was light
gray. This soil was very light at a depth of 24 inches.
It had no structure and was held in place only by the
vegetation that grew on it

TABLE XXIV. Soil texture of an area eight miles
south of Rushville, Nebragska.

Depth Per cent IRERE Aoty Poer cent Classification

gand gilt clay
6" 0342 240 4.8 Sand
24" 95,2 0.4 4.4 Sand

This area is very near the previous area and has
the same climatic conditions.

Needle~and-thread and sand reed were the dominant
gpecies (Table XXV). Penn dedge and sand bluesdtem were
important species but much lesa abundant than the above
apecies, June grass and little bluestem were minor

dapecies,
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TABLE XXV, Bagal cover, percentage compogition
and per cent frequency of grass and sedge specilea on an
area eight milea south of Rushville, Nebraska.

Grass gpecies Percentage compositien Percentage Frequency
Needle-and-thread 38450 60
Sand reed 244,75 60
Penn sgedge 15,25 55
Sand blues tem 14.25 40
June grass 6,00 35
Little bluegtem 1.25 10

Basal cover 1l6.5 per cent
FATRBURN, SOUTH DAKOTA AREA

Another area, found in southwestern South Dakota,
was seven miles southeast of Fairburn on the north side
of a gravel road. Thig area was included in the fenced
right-of-way along the road and sloped about one or two
per cent to the south. M st of this general area was
in native gragsland except for a small amount of farming
aleng the creeks. It waa located at t he base of a hill
and te the north of a flat extending toward a creek to
the south.

The s0il on thig area was a clay with small gravel
mixed threough it(Table XXVI). The top soil was dark in
coler but became much lighter at 24 inches. Gravel
present in the soil had been washed from the hillg

above and deposited with the clay.
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TABLE XXVI. Soll texture of an area seven miles
doutheast of Fairburn, South Dakota.

Depth Per cent Per cent Per cent Claggification

sand 8ilt clay
e" 3040 26 44 Clay
24" 3844 20 41.6 Clay

The area around Fairburn, South Dakota has an
average annual precipitation of 18 inches. Thirteen
inches of this falls from April teo September. There.
are, on the average, 140 days that are free of killing
frost. The latest killing frost i1s about May 10. The
average temperature for July is 72°F., and the average
temperature for January ig 22°F,

Weatern wheatgrasa was by far the most abundant
dspeciea on this area, making up over three-fourtha of
the vegetation. Blue grama was an importgnt gpeciea
while thread-leaf gedge and buffalo grass were predent
in only amall amounta.

TABLE XXVII. Basal cover, percentage composition

and per cent frequency of grass and sedge apecies on an
area seven milea goutheast of Falrburn, South Daketa.

Grads apeciea Percentage composaition Percentage freguency
Wed tern wheatgrass 77«50 100
Blue grama 18.50 35
Thread-leaf sedge 2.75 ii5)
Buffale graas 1.25 5

Bagal cover 8.35 per cent



CUNY TABLE SOUTH DAKOTA AREA

An area was studied on top of Cuny Table in south-
wedtern South Dakota, Thias table is located southwest
of the Badlands National Meonument. The area gtudied
was located two miles from the west end of the table
on the south aide of the road. Large areaa of this
- table were farmed at one time but the entire table was
used for a target range during World War II. The samples
were taken in a large level area on which there had
perhaps been but little grazing for a number of years.

Top so0lil of the area was a dark gray loam while
the soll at a depth of 24 inches was a sandy loam and
fairly l1light in color (Table XXVIII).

TABLE XXVIII. ©Soll texture on an area two miles
from the west end of Cuny Table in South Dakota.

Depth Per cent Per cent Per cent Clasgification

gand 811t clay
&N 45.6 36 .4 18.0 Loam
24" 52,0 44 .4 346 Sandy loam

Cuny Table haa almest the same climatic conditions
as the area near Fairburn. Because Cuny Table rises above
the surrounding country there may be some varilations in
climatic conditions. However, these weré not recorded.

Thread-leaf sedge was the dominant speciesen this

44
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area (Table XXIX). Blue grama was an important species
while buffalo grass was much legs abundant. Sandberg
bluegrass, needle-and-thread and squirreltail were miner
apecies on this area. Of the relicts studied, thig was
the farthest south that Sandberg bluegrasa was found.

TABLE XXIX. Basgal cover, percentage composition

and per cent frequency of grass and sedge 3pecies on an
area on the west end of Cuny Table in South Dakota.

Grass speciesd Percentage composition Per cent frequency
Thread-leaf sedge Sl 100
Blue grama 23450 90
Buffale graas SIS 45
Sandberg bluegrass 5475 25
Needle~and~thread 350 20
Squirreltall 3425 10

Bagsal cover 42.8 per cent
RAPID CITY, SOUTH DAKOTA AREA

A astudy area was located in wedt central South
Dakota. It wag two miles douth of Rapid City on South
Dakota highway No. 79 and two miles southeast on the
gouth side of a gravel road.

The top few inches of soll on this area were dark
in coler but so0oil at a lower depth became lighter. The
top soil was found to be a clay loam while the soil at
a depth of 24 inches was found to be a silt loam. This
do0il had a granular gtructure to a depth of at least

24 inchesd.
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TABLE XXX. Soil texture of an area four miles
southeast ef Rapid City, South Daketa.

Depth Per cent Per cent Per cent Clasgificatien

gand 8ilt clay
gh 2840 40.0 32 Clay leam
24" 2248 57 42 20 S11lt loam

The section of South Dakota around Rapid City has
an average precipitation of 20 inches. Fourteen inches
of this falla from April to September. There i3 an average
of 140 days free from killing frost im this section and
the lateat killing froat 1s near May 5. The average
temperature for July is 70°F. while for January it is 17°F,

Needle-and-thread was the dominant speclea on this
area, making up over two-thirds of the vegetation (Fig. 9).
Blue grama made up almost all of the remainming vegetation
(Table XXXI). Western wheatgrass and thread-leaf sedge
were predent in very minor amounts.

TABLE XXXI, Basal cever, percentage compoaition

and per cent frequency of grass and sSedge apecied on an
area four miles goutheast of Rapid City, South Dakota.

Gragg gpecied Percentage composition Per cent frequency
Needle-and-thread 68425 90
Blue grama 31,50 55
Wed tern wheatgrass .25 5]
Thread-leaf sedge T 8

Bagal cover 37 per cent



FIGURE 9. Needle-and-thread forming an upper
story above blue grama six miles southeast of
Rapid City, sSouth Lakota.
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REDIG, SOUTH DAKOTA AREA

This study area wasa located in west central South
Dakota two miles east of Redig in a graveyard on the
north side of a gravel road. This area was nearly rlat
except for numerous amall depreasions. The ganeral
area was a flat plain .ith a few scattered amall buttes.
Grasaland surrounded the graveyard on all sides.

So0ll of this area was a light-colored sandy loam
near the surface (Table XXXII). Below the top few inches
and down to a depth of at least 24 inches the do0il was
a dark gray silt loam.

TABIE XXXII. Solil texture of an area two miles
east of Redig, South Dakota.

Depth Per cent Per cent Per cent Claggification
gand Gatdlis clay
6" 620 BS.O 10,00 ,:;:3.1’.1;';; loam
241 40,8 952 4,0 S11t loam

Average annual precipitation around Redig, South
Dakota is 14 inches. Ten inches of thig falld from April
to September., There is an average of 130 days during
the year which are free from frost and the latest kllling
froat ia about May 20, July has an average temperature

of 70°F. while January has an avera.e of 17°F,

Blue grama was the dominant grass (Table JX{III).
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Western wheatgrass, needle-and-thread, thread-leaf sedge
and June grass were lesag abundant while Sandberg bluegrass
and sand dropdeed were very minor species on this area.
TABLE XXXIII. Basal cover, percentage composition

and per cent frequency of grass and dedge species on an
area two miles east of Redig, South Dakota.

Gragsg gpeciles Percentage composition Per cent frequency
Blue grama b2.75 80
lieatern whea tgrass 12,75 35
Needle-and-thread 10.75 30
Thread-leaf sedge 925 35
June grass 9a5 30
Sandberg bluegrass 4,00 10
Sand dropaesd 125 10

Bagal cover 24.35 per cent

SCOBY, MONTANA AREA

This study area was located in northeastern Montana
four miles east of Scoby on the north side of llontana
highway No., 13, This area was on a flat hill top which
gloped slightly to the north and east. The hill broke
of f rapidly a shord distance from the atudy area. DMNost
of the surrounding country was made up of very relling
native grassaland.

Soil of this area was a sandy loam (Table XXXIV).
It was fairly dark in the top few inches but became
much lighter below this depth. There was some binding

of soil particles in the top few inches but at lower




deptha there was practially no structure, Glacial rock
and gravel of various sizes wag found to a depth of at
‘least 24 inches.

TABLE XXXIV., Soll texture of an area four miles
east of Scoby, Montana.

Depth Per cent Per cent Per cent Claggification

aand 8ilt clay
6" 66.0 2502 8.8 Sandy loam
241 7248 15.4 11.8 Sandy loam

The section of Montana around Scoby has an average
annual precipitation of 12 inches. Ten inches of this
comes between April and September. There is an average
of 120 days dﬁring the year which are free from killing
frost and the average date of the latest killing frost
is May 20. July has an average temperature of 65°F,
while the month of January averages 6°F.

Carex app. made up about one-half of the vegetation
(Table XXXV). Blue grama was also quite abundant. June
grasa was much less abundant while western wheatgrass
made up only a minor part of the vegetation.

TABLE XXXV, Basal cover, percentage composltion

and per cent frequency of grassand sedge dpeclies on an
area four miles easat of Scoby, Meontana.
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Grass specles Percentage compositlon Percentage frequency
Carex spp. 50450 . 95
Blue grama 39 .00 85
June graag Q.25 215 |
Western wheatgrass 125 [5]

Bagal cover 48.15 per cent
SHELLY, MONTANA AREA >

One study area was located in northwesdatern Montana
two miles south of Shelly on the weat aide of U.S. highway
No. 91. Thias area was located on a northeast facing
hillside with a slope of abeut elght or nine per 6ent.
The area sampled was behind a snow fence where 1t perhaps
received extra moistureéFig 10.)s It was included in the
fenced right-ef-way. The‘aurrounding country was hilly
native grassland.

The top doil of this area wasa of a gray sandy
clay leam (Table XXXVI). A%t a depth of 24 inches the
80il was a sandy leam which maintained the coler of the
tep soll. There was more aggregation of soil particles
in the upper few inches.

TABLE XXXVI., Soll texture of an area two miles
east of Shelly, Mentana.

Depth  Per cent Per cent Per cent Classification
gand gilt clay

G 46,0 24,8 29 .2 Sandy clay loam
24" 50.8 4444 448 Sandy leam
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Carex spp. and blue grama were

the deminant specles pehind a snow fence two

miles south of Shelly, Montanae.

FIGURE 10.
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Average annual precipitation of the area around
Shelly, Montana is 12 inches. Ten inches of . this amount
comes from April to September. There is an average of
120 days during the year which are free from killing
frogt and May 20 is the date of the last killing frost.
The month of July has an average temperature of 60°%F,
while January has an average of 16°F,

Wes tern wheatgrasa and June grass were the dominant
species of this area, (Table XXXVII). Carex spp. and
Aristida app. were of much less importance whereas Sandberg
bluegrags and blue grama were very minor species on this
area. Vegetation on this area was guite uniform and the
species were evenly mixed with each other.

TABLE XXXVII. Basgal cover, percentage composition

and per cent frequency of grasses and sedged on an area
two miles south of Shelly, Montana.

Graas apecies Percentage composition Per cent frequency
llestern wheatgrasas 48.0 ' 90 \
June grass 33545 85

garex gppe D4 25
Ariatida gpp. 6.0 20
Sandberg bluegrasgs 2.0 10

Blue grama 1.0 10

Basal cover 21l.4 per cent
DISCUSSION

It i9 not the intention of the author to suggest



that vegetation shown in these studies is necessarily
the same as it was before the coming of white man. These
aread are now under nearly complete protection. However,
befor the coming of white man great game herds roamed at
will over the plains and exerted varying degrees of in-
fluence on the vegetation, depending on the location
of water, migration routea, etc. Larson (1940) pointed
especially to the effect of bilson on that portion of
the Mixed Prairie he calls the Short Grass Plains.

These studies present the percentage composaition,
per cent frequency and basal cover of the vegetation
of relicts scattered through the Great Plaina at one
given time. These factors are subject to change from
year to year. Dreught probably brings about the greatest
change 1in the vegetation of our native grassland relictsa.
leaver and Albertson (1944) and Albertson and Weaver
(1946) have mentioned some of these changes occurring
in our native grasslands as the result of drought.
Study of these relicts does ghow the capabilities of
these gites and soils to produce certain speciea of
vegetation in certain ratios under present climatic
conditiona. These capabilities should be of great im-
portance to the users of our grasslands.

There ig a need for the preservation of area of

native grasgland in climax conditions. A number of
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persons and several organizations have made attempts
to establish areas set aside for the pregervation of
duch grasslands. Coupland (1954) pointed to this need
and to some of the efforts that have been made to establish
areas of grassland maintained 1in climax condition for
study and for the enjoyment of future generations. Soms
of the organizations making such efforts were the "Ecol-
oglcal Soclety of america', the "National Research Council",
the "Nature Conservatory", the "Grassland Research Founda-
tion" and the "Committee on the Ecology and Preservation
of Grasslanda". He aldo listed the presence of 49 first
clagss nature sanctuaries in the United States and Canada,
none of which occur in ths grassland_biome.

There has been much discussion as to the size
of a grassland sanctuary. Xarly suggestions by the
"Ecologial Society of America' estimated at least 1,000,000
arseas should be det aside to include the grassland biome.
It 1s the opinion of this writer, from the grassland
research viewpoint, that many small climax grassland
aread, sdcattered through the grassland formation would
be of much greater value than a few very large areas.
This, of ceurse, would not be trus as far as the atudy
of gradsland animals is concerned or for recreational

valued. Smaller areas of perhaps a section or quarter
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section, scattered through the grasslands, would be a
great aid to research. There should be enough of these
areas to include all sites and soils under the various
climatic conditions within each state. Information from
such research areaa would provide a basis for the use
of gradslands in that section of the state. For this
reason it appears to the writer that a number of small
areas would be of more value than a few large areas.

This survey of relicts in the Great Plaiﬁs brings
to one's attention several features of the vegetation
in this section of the United States. Data are perhaps
too limited to draw any definite conclusions; however,
there are geveral features of the vegetation which appear
to be quite evident.

Blue grama is the most abundant grass on ungrazed
aread in the Great Plains. It made up an average of
36 per cent of the composition on the 19 relict areas
sampled. It was absent only on one very sandy relict.
Blue grama generally occurred with a mixture of other
grasses but on an area near New Raymer, Colorado it
made up 92 per cent of the composition.

Buffalo grass ig not a major grass on relict
areas of the Great Plains. It was found on enly eight
of 19 relicts gampled and tended to be more abundant

on relicta in Colorade than in any other section. It
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wag found on enly two of the 1l aread north of Bushnell,
Nebraska, and there only in small amounts. This would
perhaps indicate that under climax conditions, buffalo
graga is primarily a grads of the southern half of the
Great Plaing.

Little bluestem and side;oats grama seem to be
somewhat associated with each other. Little bluestem
wad found on six of the 19 relicts studied while side-
oats grama was found only on four relicts and each time
i1t was adsociated with little bluedtem.

Wes tern wheatgrass was more abundant on relicts
to the north. It was not an important gpeciea except
on two relicts. .estern wheatgrass made up 78 per cent
of the compogition on one area where the soil had a
high clay content.

Needle-and-thread is an important feature of the
vegetation north of New Raymer, Colorado, being present
on nine of the 12 relicts north of that point. However,
in only one case did 1% make up over half of the composition.

Thread-leaf sedge is an important part of the
vegetation north of New kaymer, Colorado., Thread-leaf
gedge wag absent on only one of the 12 relicts north
of New Raymer. It made up over half of the composition
on two of those areas.

June grass was found only on relicts atudied
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north of Bushnell, Nebraska., Even here it did not make
up a high percentae of the composition except on the
area near Shelly, Montana, where it made up 34 per cent
of the composition., This area was near a snow fence
and was perhaps more medic than the surrounding country.

If one were to make a division of the Great Plains
into northern and southern portionsa, on basis of these
19 relicts sampled, 1ﬁ would deem to fall in the general
area of New Raymer, Coloradoe. South of New Raymer galleta,
gilver beardgrassa, ﬂairy grama and ring muhly were found.
However, they were absent north of there on all relicts.
Buffalo grasdd algdo was much more abundant south of New
Raymer. North of few Raymér needle-and-thread and thread-
leaf sedge become an important part of the vegetation
but were absent on all relicts sampled south of there.
June grass and Sandberg bluegrasas were present on some
of the relicta north of New Raymer but were abdent on
all areas gouth of there. Western wheatgrass, a coeol
deadon grasasd, became a much more apparent feature of
the vegetation north of New Raymer. It seems to this
writer a divigion of the Great Plaing, north and douth,

as to grasg gpecles could be made at this point.
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SUMMARY

The purpose of this study was to find the soil
texture and the nature of the vegetation existing in
relict areas in different parts of the Great Plaing.
Nineteen arsas were studied and they were scattered
from Mlami, Texas to Shelly, Montana.

& study of the bazal cover, per cent composgition
and per cent frequency of the major grasses wag measured
by the use of the square foot method. Soil texture
was determined by the hydrometer method.

Vegetation of relict areaa in the Great Plains
shows some variation from the south te north as to dpeciles
present 1in the composition of this vast grassland.

Blue grama (Bouteloua gracilis), and buffalo (Buchloe

dactyleides) were the dominant species in relict areas
dtudied in the gdouthern half of the Great Plains. Lilittle

blues tem (Andropogon scoparius), slde-oats grama (Bouteloua

curtipendula), silver beardgrass (Andropogon sacchardoides),

galleta (Hilaria jamesil), ring muhly (Muhlenbergia

tarreyl) and Aristida sppe. were present on some of the
aread., In fact, little bluestem and side-ocats grama
were each dominant on a relict area studied near Miami,

Texas, Blue grama, needle-and-thread (Stipa comata)

and thread-leaf sedge (Carex filifolia) were the dominant
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dpecied on relict areas studied in the northern half
of the Great Plains. Western wheatgrass (Agrogxgon
gmithlii) was also dominant on a few areas., Buffalo
grasd, little blueatem, side-oata grama, June grass

(Keeleria cristata), slender wheatgrass (Agropyron trach-

coulum), sand reed (Calamovilfa longifolia), green needle-

grass (Stipa viridula), plains muhly (Muhlenbergia cudpi-

data), Sandberg bluegrags (Poa aécunda) and squirreltail

(Sitanion haytrix) were found on some relicta in the

north half of the Great Plains,

Blue grama was by far the moat abundant graas
on relicts in this survey of the Great Plaina. It wasd
predent in all but one of the areas studied and was the

dominant speciesd in most of them.
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