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ABSTRACT

The 7.8 km’ Iroquois County Conservation Area in
northeastern Illinois contains many of the plant communities found at
this site during pre-settlement times. A sedge meadow, about 2.5 km® in
size was dominated by Carex haydenii/stricta. The shrub sand prairie
was dominated by Carex haydenii/stricta, but nearly 50 species
encountered in the plots. In the wet-mesic sand prairies, Rubus
hispidus, Euthamia graminifolia, Potentilla simplex and Sorghastrum
nutans dominated, while in the dry-mesic sand prairies Rubus hispidus,
Schizachyrium scoparium, Vaccinium angustifolium and Sorghastrum
nutans were dominant. The ground layer vegetation of the sand
flatwood communities was sparse with few species present, Vaccinium
angustifolium and Carex haydenii being the most common. The sand
savanna communities associated with the dunes had high species
diversity. Here the ground layer vegetation varied, depending upon
available moisture and shading. In the dry-mesic sand savanna
Vaccinium angustifolium, Pteridium aquilinum and Carex pensylvanica
were dominant, while in the dry sand savanna Carex pensyivanica,
Rhus copallina, Rubus allegheniensis and Schizachyrium scoparium
were the important species. This base line data will be used to
determine management practices on the conservation area and
surrounding nature preserves. Phytologia 91(3) 401-438 (December,
2009).
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At the time of European settlement prairie vegetation covered
about 60% of Hlinois (Iverson et al. 1991). Most was “black soil” tall-
grass prairic of the prairic peninsula (Transeau 1935), though sand
prairics were relatively common (Schwegman 1973). These sand
prairies occur in the northern half of Hlinois on glacial outwash plains
associated with erosional events of Wisconsin glaciation (Willman and
Frye 1970, King 1981). One of the most extensive in the state is the
Kankakee sand deposit in northeastern Illinois in parts of Iroquois and
Kankakee counties and adjacent Newton County, Indiana.

Until relatively recently, no detailed studies of the vegetation
of the Kankakee sand deposits had been undertaken. The pre-settlement
vegetation of Iroquois County was studied by Hedborn (1984) while
McDowell et al. (1983) described the composition and structure of the
savanna communities of the lroquois County Conservation Area. More
recently, Johnson and Ebinger (1992, 1995) studied the effects of fire
on the vegetation of the sand savannas at Hooper Branch Nature
Preserve, Iroquois County, Illinois. The present study was undertaken
to determine vascular plant species composition and structure, and the
floristic quality of the ground layer vegetation of the major plant
communities at the Iroquois County Conservation Area (ICCA).

DESCRIPTION OF THE STUDY SITE

The ICCA, which encompasses 7.8 km”, is located in extreme
northeastern Iroquois County about 6 km northeast of the town of
Beaverville (S22, 23, 24 T29N R11W) in the Kankakee Sand Areca
Section of the Grand Prairie Natural Division of Illinois (Schwegman
1973)(Figure 1). Purchased by the Illinois Department of Conservation
in 1944 as a prairie chicken sanctuary, the ICCA is now used
principally as a hunting area, particularly a permit pheasant hunting
area. When purchased most of the area had been heavily grazed and
attempts had been made to drain the sedge meadow and marsh
communities (White and Madany, 1978).

The ICCA is situated at the edge of former glacial Lake
Watseka, drained about 14,500 years ago during the Kankakee Torrent,
leaving sandy beaches and near shore sand deposits (Willman 1973).
These sands were reworked by wind, creating the dune and swale
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topography present today. The characteristic sand savanna, sand prairie,
and sedge meadow vegetation became established during the
Hypsithermal period about 8,000 years ago (King 1981). The soils of
the ICCA are not diverse (Wascher et al. 1951, Kiefer 1982). The
marshes, sedge meadows, shrub prairies, wet-mesic sand prairies, and
flatwood communities that occur in depressions between the dunes are
situated on Watseka loamy sands, Granby fine sandy loams, and
Moracco fine sands. These soils, derived from sandy outwash
sediments, are acid, peaty sand with a dark-brown to black surface
horizon that are poorly drained. The soils on the dunes are Oakville fine
sands that developed from sandy sediments that have a dark grayish
brown surface horizon and are well drained (Kiefer 1982).

Climate at the ICCA is continental with warm summers and
cold winters. Based on weather data from Kankakee, 30 km to the
northwest, mean annual precipitation is 98.0 cm, with May having the
highest rainfall (11.5 ¢m). Mean annual temperature is 9.9°C with the
hottest month being July (average of 23.6°C), and the coldest January
(average of -5.7°C). Frost free days range from 141 to 206, with the
average being 174 days per year (Midwestern Regional Climate Center
2007).

MATERIALS AND METHODS

During the growing seasons of 2000 through 2003 the ICCA
was visited numerous times, although many trips dating back to 1970
were made by one of the authors (JEE). On the trips the plants species
encountered were collected, their habitat recorded, and voucher
specimens deposited in the Stover-Ebinger Herbarium of Eastern
Ilinois University, Charleston, [llinois (EIU), or the herbarium of the
Illinois Natural History Survey, Champaign, Illinois (ILLS). Criteria for
designating non-native species followed Mohlenbrock (2002), and
Gleason and Cronquist (1991). Nomenclature follows Mohlenbrock
(2002) while Herkert and Ebinger (2002) was used for listing the
Illinois endangered and threatened species.

Between 2001 and 2003 the ground layer vegetation of the
major plant communities found at the ICCA was sampled by randomly
locating two to four 25m transects throughout the best quality example
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of each community type (White and Madany 1978). Along each
transect m’ plots were located at | m intervals (n=25/transect), odd-
numbered plots to the right, even-numbered to the left. A random
numbers table (0-9) was used to determine the number of m the plot
was placed from the transect line. Cover of ecach species was
determined using the Daubenmire cover class system (Daubenmire
1959) as modified by Bailey and Poulton (1968). Importance value (1V)
was determined by summing relative cover and relative frequency.

The Sorensen Index of Similarity (ISs) was used to determine
the degree of vegetation similarity between the arcas surveyed
throughout the ICCA (Mueller-Dombois and Ellenberg 1974). This
index utilizes binary data (presence/absence) to measure the similarity
in species composition between sites and is represented by the
following equation: [ISs = 2C/A+B x 100], A equals the number of
species in the first community, B equals the number of species in the
second community, and C equals the number of species common
between the two communities. Pairwise comparisons were made
between each of the seven community types.

RESULTS

Floristic Assessment: A total of 562 taxa representing 303 genera and
97 families were documented for the ICCA (Appendix [). Fern, fern-
allies and gymnosperms were represented by 17 taxa in 10 families. Of
the remainder, 155 were monocots in 17 families and 72 genera, and
390 were dicots in 70 families and 220 genera. Of this total 78 non-
native species were encountered (14% of all taxa), mostly in disturbed
habitats. The predominant plant families were the Asteraceae with 79
taxa, the Poaceae with 67 taxa, and the Cyperaceae with 49 taxa. State
endangered taxa included Carex cunuiata, Carex physorhyncha,
Hypericum  adpressum,  Persicaria  careyi, Scleria  pauciflora,
Vaccinium corymbosum, and Viola primulifolia were vouchered as
were the state threatened Drosera intermedia, Hymenopappus
scabiosaeus, Platanthera flava var. herbiola, Rubus schneideri,
Sisyrinchium atlanticum and Veronica scutellata (Herkert and Ebinger
2002).
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Marsh: The marsh community at the ICCA was extremely small,
degraded, and retained little of the original natural quality. When first
observed in 1983 by one of the authors (JEE), four vegetation zones
were present in this marsh: Typha latifolia zone; Shoenoplectis
tabernaemontani zone; Bolboschoenus fluviatalis zone; and a mixed
vegetation zone. The mixed vegetation zone lacked a major dominant
with  Glyceria septentrionalis, Veronica scutellata, Thelypteris
palustris, Spartina pectinata, and Persicaria hydropiper dominating
this zone. The other zones were dominated by a single species, few
other taxa were present. Presently, due to the lowering of the water
table, few of the marsh species are present at this site and the entire area
is overgrown with Phalaris arundinacea. This area was not surveyed
during the present study.

Sedge Meadow: Very homogeneous in structure and relatively low in
species diversity, the sedge meadows had well developed hummocks
created by the dominant species Carex stricta and C. havdenii (IV of
113 out of 200). Both species were common, and as they were not
blooming when the survey was conducted, no attempt was made to
distinguish them (Table 1). Some small sedge meadows were present at
the ICCA, occurring in the areas between the dunes. In addition. a 2.5
km’ sedge meadow exists in the southwestern quarter of the ICCA and
was the one surveyed during the present study. Besides Carex
stricta/haydenii, only two species were relatively common,
Calamagrostis canadensis and Persicaria coccinea. Only 29 species
were encountered in the plots, more than half with Vs of less than 1.0
(Table 1).

Shrub Sand Prairie: Only a few small examples of this community
type were found at the ICCA. The ground layer of the wet-mesic shrub
prairie was dominated by Carex stricta/haydenii (IV of 19.7) followed
by Potentilla simplex (18.8). Spiraea tomentosa (14.7), Euthamia
graminifolia (13.1), Rubus hispidus (12.5), Schizachyrium scoparium
(10.8) and Liatris spicata (10.3) (Table 1). This community had high
species diversity with 52 taxa recorded in the plots.

Wet-mesic Sand Prairie: A few wet-mesic sand prairies occurred at
the ICCA, most being located adjacent to the sedge meadow
community but on slightly higher ground. All of the wet-mesic prairies
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examined show indications of disturbance, but species diversity was
relatively high with 42 taxa occurring in the plots (Table 2). Eight
species had 1Vs exceeding 10.0; Rubus hispidus (1V of 20.1), Euthamia
graminifolia (18.3), Potentilla simplex (18.2), and Sorghastrim nutans
(18.1) being the most important (Table 2).

Dry-mesic Sand Prairie: Few examples of this community were
found, the only one large enough to study was located along the north
edge of the ICCA. At this site, located on a lower dune slope, Rubus
hispidus (1V of 32.8) and Schizachyriwum scoparium dominated (31.3)
followed by Vaccinium angustifolium (22.4), Sorghastrum nurans
(13.3), Aster simplex (13.1), and Carex pensylvanica (13.1) with 30
other taxa found in the plots (Table 2).

Sand Flatwoods: A few small flatwoods communities occurred on the
ICCA, all in depressions between dunes. Quercus palustris dominated
the overstory of these flatwoods. The ground layer vegetation was
sparse and much of the area lacked vegetation altogether as indicated
by the average bare ground and litter being 87.10% (Table 1). Common
species  encountered  were  Vaccinium  angustifolium,  Carex
stricta/haydenii, and Rubus hispidus with only 12 other taxa in the plots
(Table 1).

Dry-mesic Sand Savanna: This community was relatively common on
the lower slopes of the many dunes at the ICCA, some being of high
natural quality. In this community Quercus velutina was the dominant
overstory species but Quercus alba was also present, accounting for
one-third to nearly half of the IV. The ground layer of this community
was extremely variable depending upon past disturbances, time since
the last fire, and the extent of shading. The present survey was
undertaken in a dry-mesic sand savanna that had been burned in the fall
of 2001 (two years prior to the survey), creating an open understory.
Vaccinum angustifoliunm was the dominant species with an IV of 43.7,
followed by Preridium aquilinum (29.2), and Carex pensylvanica
(24.6). Numerous seedlings of Quercus velutina and Q. alba were
present accounting for these species being fourth and fifth in IV. Also
various species of shrubs were common, mostly sprouts from
individuals that had been top-killed by the fire (Table 3).
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Dry Sand Savanna: Common on the ridges and upper slopes of the
many dunes, this community was dominated by Quercus velutina to the
almost total exclusion of other tree species. Carex pensylvanica (IV of
27.7) and Schizachyryium scoparium (13.2) were the dominant
herbaceous species. Shrubs and tree seedlings were also important in
the ground layer, Rhus copallina (24.4), Rubus allegheniensis (22.1)
and Quercus velutina (12.5) were among the top five species in IV
(Table 3). The ground layer of this community was diverse with 52 taxa
recorded for the plots.

Sorensen Index of Similarities: The communities studied were
dominated by sand prairie species with as many as 15 species in
common (Table 4). The wet-mesic and dry-mesic sand prairies had
relatively high species similarity (ISs = 43.59), and were similar in
species composition to the sand shrub prairie (ISs = 46.80 and 50.00,
respectively). Most of the communities examined show little similarity
to the sedge meadow, the highest being the shrub prairie (Table 4). We
expected that the dry-mesic and dry savanna would have similar species
composition and a relatively high similarity index. The dry-mesic sand
savanna, however, was located near the base of a dune, the soil being
slightly organic. Many of the species encountered in this dry-mesic
savanna were associated with the ground layer vegetation of sand
flatwoods.

DISCUSSION

The ICCA contained good quality examples of many of the
sand communities that are known to occur in Illinois (McDowell et al.
1983). Some of these communities are large, the sedge meadow
exceeds about 2.5 km”, the dry and dry-mesic savanna exceeds 2 km".
Based on the surveys results, species richness was high, few exotic
species were encountered in the high quality natural areas of the ICCA,
and 13 Illinois endangered and threatened species were vouchered. In
the communities studied sand prairie species dominated, and usually
with as many as 15 species in common (Table 4).

Though 78 non-native (exotic) taxa were collected on the
ICCA, few were encountered in the natural communities. Most were
found along the road on the south, west, and north sides of the ICCA,



408 Phytologia (December 2009) 91(3)

on trails and dirt roads throughout the ICCA, or in the cultural areas
associated with food plots, staging arcas, and roadside parking areas
associated with the hunting activities at the ICCA. Among the non-
native species that were found in the natural communities, Poa
pratensis was the most common, being encountered in the sedge
meadow (IV of 0.3), wet-mesic sand prairie (2.7), and dry mesic sand
prairie (1.1). Other non-native species found in a few communities with
very low 1Vs included Achillea millefolium and Rumex acetosella. In
other glacial sand deposits of Hlinois similar results were encountered
with one to four exotics species found, most with low importance
values (Handel et al. 2003; Phillippe et al. 2004, 2008; McClain et al.
2005, 2008; Ebinger et al. 2006)

The size of the ICCA, and the many examples of these
communities, should allow different management practices to be tested.
The present management consists of occasional burns (Johnson and
Ebinger 1992, 1995). These have been sufficient to keep the dry sand
savanna communities open, but have not been sufficient to keep most
of the tree saplings from stump sprouting and shading the ground layer
vegetation (McDowell et al. 1983). Also, the sand prairie communities
have numerous tree seedlings and saplings and the size of the
communities are becoming smaller due to the shade of surrounding
trees. Fire frequencies should be increased, and possibly the season of
the year that fire is used should be varied.

Probably the major problem now facing the ICCA is the loss
of ground water due to draining efforts on the surrounding farmland
and the increased use of central pivot irrigation systems. Drainage
ditches are presently along the east boundary of the preserve and in the
southwest corner. The de-watering of the site by these ditches has
resulted in the loss of the marsh communities along the east edge of the
1CCA. Also, the large sedge meadow in the southwestern part of the
preserve is becoming drier, with the potential loss of some of the
typical wetland species.
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Figure 1. Location of Iroquois County Conservation Area located about
6 km northeast of the town of Beaverville, Iroquois County, Illinois.
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Table 2. Frequency (%), mean cover (% of total) and importance value
(I.V.) of the ground layer species encountered in the wet-mesic sand
prairic and the dry-mesic sand prairie, Iroquois County Conservation
Area, Illinois. Also given for each site is the total number of species
encountered in the plots and the average number of species per plot.
*QOthers category Include species with Vs less than 2.0.

Species

Rubus hispidus
Futhamia
graminifolia )
Potentilla simplex

_ Sorghastrum nutans

. Rubus schneideri
~ Carex pensylvanica
Schizachyrium
scoparium
Solidago canadensis
_ Liatris spicata
- Spiraca tomentosa
_ Coreopsis tripteris
_ Solidago gigantea
_ Bartonia virginica
Pycnanthemum
virginianum
Andropogon
‘gerardii
Poa pratensis
 Spiraea alba )
 Panicun virganm
Spartina pectinata
Aronia
melanocarpa

Achillea millefolium
Galium obtusum -

Vaccinium
angustifolium
Aster simplex

Wet-mesic Sand Prairie

Freq.

%

92

98

98

84

98
84

8

84

Mean

Cover
22.90
18.69

18.57
20.26
16.84
1171
12.87

9.59
8.58
5.85
5.26
2.74
0.23
1.28

LV.
20.1
18.3

18.2
18.1
15.8
142
13.8
1.5
8.9
8.4
6.3

6.0

3.6
3.0

30 |

2.7
2.7
2.4
2.4
23

Dry-mesic Sand Prairie
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