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Little remains today of the origi-
nal prairie vegetation of Illinois de-
scribed by Weaver (1954} and
mapped by Vestal (1931). Study of
remaining patches becomes increas-
mgly diffieult as prairie areas are
engulfed by wurbanization. While
our flovistic knowledge of prairie
vegetation is considerabie (Hvers,
19553, more knowledge of spatial
and successional relations of the
vegetation are needed. Many un-
disturbed hill-prairies provide an
adequate eommunity for these
studies. These prairies, dry grass-
lands on hills and bluffs bordering
the Mississippi and 1llinois Rivers,
although areally restrieted (usually
less than an acre in extent), are geo-
graphically widespread throughout
the state, This paper adds informa-
tion about the spatial relations of
the plants of one of these prairics.
One of the largest of this type of
prairie in the state occurs at the top
of a sonuth facing slope of a bloff
hordering the Illinois River in Pere
Marquette State Park, SE 1 Sec.
9 T. 6 N, R. 13 W, Jersey County,
[linois. The slope of the prairie
varied from 26 1o 36 per cent. The
soil, derived from a wind-blown loess,
ranged from 50 to 65 per cent silt
plus elay.

MurHODS OF STUDY

All data came from a 30-meter
square laid out in the middle of the

prairie. The plot was subdivided
into 900 square quadrats, one meter
on a side. In each of these guadrats
were placed several smaller square
quadrats of the following sizes: 14
meter x 14 meter (m/2)%; dm *, ¢m ¥,
and a point. The (m/2)? gunadrat
was placed at random in this m *
quadrat, and the smaller quadrats
were nested within a regular fash-
ion. Each frequency figure is based
on 900 sample peoints, although only
ninety of the quadrats were used
for cover estimation,

The {requency figures, and the fre-
guency curves, are based on two
features: first, the rooted oceurrence
of the species; and second, on root-
ing and/or eoverage alone of a pur-
tion of the quadrat. Tn other words
for goverage determination, foliage
presence above the quadrat was suf
ficient for it to be considered present
for frequency purposes.

ResuLrs

A total of 65 plant species wert
cbserved in the plot. These ineluded
3 mosses, 1 lichen, 1 gymnospers?
and 60 flowering plants. Of th®
assortment, only 6 species of gras
were fonnd, despite the fact that
grasses completely dominated the
herbaccous vegetation, 'The doml
nant grass species was Andropogo®
scoparius, a featnre eonsistent with
other hill prairies (Evers, 1953)
Table 1 shows that coverage of th#
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single speeles excecded that for all
sther plants ¢ombined. The other
species  were rooted between the
clamps of this grass,

The high coverage values of A.
seoperius, plus the congistent pres-
ence of this plant throughout the
plot, resulted in high frequency val-
nes Tor the larger qnadrats as shown
hv Table 2. Note that the frequency
values for all species decrease as the
size of the plot deereases and that
the rooted values are cousistently
lower than the coverage values, Fig-
ures | and 2 illustrate these frequen-
ey vaines graphically,
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Fl:UEL 1.—Frequency ¢urves for se-
lected common prairie plants. Upper
line represents frequency values based
ot coverage; lower line baged on rooting.

13

TapLr 1.—Pereent of Plant Coverage in
90 m* Quadrats tor those with
Coverage (.2 percent or more.

Species Percent Cover

Anrdropogon scoparius ... .. 53.5
A. gergrdi and Sorghastrum

nulung
Bowleloun curtipendula. ... .
Houslonia nigricans
Reneclto pauperculus.. ... ...
Solidago nemoralis. .. ..., ..
Erigeron strigosus.........
Petalostemum puvrpirenm. .
Desmodium sessitifolium. ..
Huhnia eupatorioides. ... ..
Nermatocarpon hepaticum . .

SooS e DL
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Several species were discovered
that did not appear on the list of
hill-prairie plants recorded by
{Evers, 1955). The more common
species that apparenily favor the
hill-prairie habitat are listed in
Tabie 3.

DisCUssIoN

The data show correlation between
frequeney and coverage in that those
plants with the largest coverage also
possess the highest frequency values.
The exeeptions oecur with small
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Fieure 2.—Frequencey curves for selected common prairie plants plotted on
semi-logarithmic seale. Upper line represents fregquency values based on coverage;

lower line based on reoting,
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TarrLe 2.—Frequency Disiribution of Mozt Common Plants by Quadrat Sizes
for Rooted Plants (R) and Covered (C).

Quadrat Size

Species |

_ I
Andropogan scopartus. ... ... ..., .. B
C
Sorghastrum nutans & Andropagon kR
gerardi C
Senecto paupercwlus. .. ... .. ... .. .. R
C
Weisin condroverse. ... ... ... . ..., R
&
Petalostersum purpureum. ... ... 1L
C
Dermatocarpen hepalionme. ... ..., . R
Al
Erigeron strigosus. .. ... ... ... R
3
Desmodiwm sesstlifolivm. . . ... . ... I
C
Hroustonia nigricans . ................ R
C

pi. cmé dm? /22 | n?
1.6 { 86 | 0.6 | 99.8 | 100

21.3 ¢ 83,1 93.4 958 .8 100

i
G.1 0.3 36.2 86.5 45.3
1.0 5.2 A 4 88.2 9.6
0.4 .0 2.3 759 BR.h
0.4 .6 25.7 77.2 88.9
0.9 0.9 17.0 54.3 87.8
0.9 0.9 7.0 ¢ B4.3 378
0.0 0.0 7.0 59.4 1.4
0.2 0.3 1.1 66 .6 85,5
1.0 1.7 8.5 39.6 ;| B89
1.6 1.7 8.5 39.6 68,4
(.G 0.0 3.7 36.6 6 1)
0.3 0.7 6.2 4B 68 ¢
0.0 0.1 3.6 363 5.3
0.1 0.3 4.4 a8.2 56,4
0.0 0.0 t.7 13.3 258
0.1 0.3 3.4 17 30.6
|

TasLe 3.—Common Species from Pere
Marquette Prairie not Listed by Evers
(1955}, PFipgures are Rooted Freguencies
Based on %00 m?®* Quadrats. Nomencla-
iure Aceordlng to Jennings, 1951
{mozs}, Fink, 1925 (lichen} and Fern-
ald, 1%50 {wvascular plantg).

Frequeney of

Species occurrence
Mozs
Weisia confroverse ......... 1.8
Lichen
Dermatocerpon hepaticum, .. 683
Vascular TPlanis
Asclepias hirtelld ......... 0.7
Desmodiwm paniculatum . ... . 22
FLespedera violacea ... ..., . 0.3
Spiranthes gracilis ... .. .. 33
Verbesocuwm Thapsus ......... 2.2

plants such as Weisiy and Dermato-
carpon which have high frequency
values, but little coverage. Converse-
Iy, large plants like Kuhnia, which
have considerable coverage, have @
spotty distribution and low freguen-
ey of ocenrrence.

Table 2 illustrates the dependence
of frequeney values on guadrat size,
well illustrated by Cain and (astro
(1959} and Evans (1952} and shows
that the seleetion of optivaum quad-
rat size ean maximize Ffrequency
variation and provide more informa-
tion. In this plot the dm?® guadrat
gives the widest range of values for
the most common species.
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The [requency eurves illustrate
the data in Table 2 graphically. The
variability of these ourves makes
eonstruction of a mathematical fre-
quency equation diffieult, yet this
wouid be a far more desirahle way
to iltustrate freguency data than a
gingle fregqneney figure, The curves
of very frequently occurring species
show sharp breaks im the smallor
quadrats, and an almost linear line
over the larger values (fig, 1). This
preak disappears wlen the carves
are (lrawn on semilogarithmie paper
(fig. 2}, and indieates that freguen-
ey log-aren plotting should prove
far more nseful in detailed analvsis
of this relation.

SUMMARY

This investigation revealed sev-
eral additional featurcy about the
strucinre and composition of hill
prairie vegetation, Little bluestem
{Ad. scopurins) is the species with
highest frequency and coverage val-
ues i this praivie. Sceven heretofore
unreported prairie species are added
to the floristic hill prairie list of
Evers (1955). The frequency values
for all plants Increased with quadrat
size, but the coverage values were
higher or equal 1o the rooted values.
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