WOODY VEGETATION SURVEY OF SARGENTS WOODS,
COLES COUNTY, ILLINOIS

JOHN E. EBINGER
Bastern Illinois University, Charleston

ABsTRACT—AN inventory of the woody
vegetation of Sargents Woods, Coles
County, Illinois, shows that the present
stand is composed of 139 stems per acre
(above 4” d.b.h.) with a basal area of
90 square feet per acre. Thirty-seven
woody species are present on the site,
with white oak being the leading domi-
nant, White ash, red oak, shagback hick-
ory, black oak, and slippery elm followed
in order of Importance Value Index.
Three broad cover types are recognized
on the woodlot. These are a mixed hard-
wood region, comprising most of the
woods, which is dominated by various
species of oaks and hickories; a small
region dominated by sugar maple; and
three small disturbed areas, one formed
by recent cutting and two by past home
sites.

Sargents Woods is a 25-acre wood-
lot located about 12 miles southeast
of Charleston, Coles County, Illinois,
and represents a remnant of a much
larger forest that once occupied most
of the Shelbyville Moraine. This
woodlot was once owned by Paul Sar-
gent, a local artist and amateur na-
turalist, who maintained the woods
in a natural state until his death in
1946. At that time the woods was
deeded to the Sam Sargent family,
who owns the land at the present
time.

The woods has not been grazed
during its ownership by the Sargent
family and the only major disturb-
172 oaks were cut for lumber. Some

ance occurred in 1948, when about
of these trees were scattered through-
out the woodlot, but a large number
were removed from a small area on
the south side of the woods. Many
of the stumps are still evident and
most of the trees averaged 1 to 2
feet in diameter.

The only previous ecological work
in the woodlot was conducted by
various ecology classes from Hastern
Ilinois University that made a few
line-transects through the woods.
The first complete inventory of the
vegetation was done in 1966, and the
results are presented in this paper.
Results of a similar study in Baber
Woods, another remnant of a forest
located on the Shelbyville Moraine,
were reported previously by MeClain
and Kbinger 1968. The taxonomie
nomenclature used in this paper fol-
lows that of Jones (1963).

DEescripTioN oF THE WoopLoT

Sargents Woods is located in the
SWi4, NW14 of Section 11, TI1IN, R
10E, Coles County, Illinois, which is at
the southern edge of the Shelbyville
Moraine that traverses this part of the
state in an east-west direction. The to-
pography is gently rolling, with a maxi-
mum difference in elevation of about 40
feet. The woodlot is well drained by
two small, intermittent streams which
extend in an east-west direction through
the woods. In a few places these streams
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have cut steep banks 30 feet tall. Be-
tween the streams is a relatively flat
ridge. A farm road extends along the
ridge to the southeast corner of the
woods where the Sargent house is
located.

METHOD OF STUDY

The entire woodlot was divided into
50 meter square blocks (0.61776 acre),
and the number, size, and species of
trees were recorded in each. The di-
ameter of all trees having a d.b.h. of
more than 4 inches was recorded to the
nearest 1/10 inch. Dead-standing and
dead-downed trees were also measured
and identified when possible. The Im-
portance Value Index (IVI) was then
caleculated from the actual data to pro-
vide a better basis of comparison of the
various species. As used here, the de-
termination of the IVI follows the pro-
cedures outlined by MecIntosh (1957)
and later by Boggess (1964), in which
the IVI is the sum of the relative density
(number of individuals of a species
(number of individuals of all species
x 100) and of the relative dominance
(Basal area of a species i
(total basal area of all species x 100).
The IVI was also calculated for each
plot to determine if different vegetation
zones existed in the woods.

In each 50 meter block, four 1/100
and 1/1000 acre nested, circular quad-
rats were randomly located. The sap-
lings (1 to 4 inches d.b.h.) were tallied
on the larger plot and the seedlings on
the smaller. The seedlings were divided
into those under one foot in height and
those over one foot in height but less
than one inch in diameter.

REsunTs AND DiscussioN

A total of 37 woody species were
encountered on the woodlot, of which
17 were understory trees and shrubs.
These species, along with their den-
sity and frequencey by height or di-
ameter class, appear in Table 1. The
species symbols will be used to iden-
tify the species in subsequent tables
and figures. An additional listing
of the 10 leading species encoun-
tered, with their relative values,

average diameters, number of trees,
and basal area per acre broken down
into broad diameter classes, are in-
cluded in Table 2.

Three broad cover types have been
recognized on the woodlot (Iigure
1). These are: 1) three small dis-
turbed regions, one on the east, one
on the south, and the other on the
west edge of the woodlot; 2) a mixed
hardwood region, comprising most
of the woods, in which various spe-
cies of oaks and hickories are domi-
nant, and 3) a sugar maple dominat-
ed region. In the three disturbed
areas, the important species are
white csh, slippery elm, and black
walnut. In the mixad hardwood re-
gion, white oak is the leading domi-
nant and usually has an IVI per
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Fieure 1.—Map showing the distribu-
tion of the broad cover types in Sargents
Woods,
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BASAL AREA PER TREE

Frevre 2-~—Number of trees per acre
and the average hasal area per tree for
the 10 leading species, and for all other
species combined.

plot of more than 40 (maximum pos-
sible value, 200). Other important
species in this area are white ash, red
oak, shagbark hickory, black oak,
pignut and mockernut hickory. The
sugar maple dominated region oc-
ceurs in a moist, low area in the ex-
treme northeast corner of the stand.

The present stand composition is
shown in Figure 2, which includes
the average number of trees per acre
and the average basal area per tree
for the 10 leading speecies, and for all
other speecies combined. In this fig-
ure, the average basal area per tree
is represented by the area included
in each bar of the graph (Vestal,
1953). As a further representation
of stand structure, the total basal
area and the basal area in five broad
diameter classes for the 10 dominant
species are shown in Figure 3.

Of the woody species encountered
in Sargents Woods, white oak has the
highest IVI. Tt comprises about one-
fifth of the total number of indivi-
duals and almost one-third of the
stand basal area. It is well represent-
ed throughout the stand, with fre-
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FreUvre 3.—Total basal area and the
basal area by diameter classes for the

10 leading species,

quencies ranging from 28 percent in
the seedling less than 1 foot tall to
100 percent for the larger trees. On
each plot, its IVI ranges from 15 to
88, with an average of 48.78, nearly
twice as great as the value for the
next important species. White oak
ranks fifth in the number of seed-
lings per acre, eleventh in saplings,
and fifth in the 4-6 inch diameter
class. In all other broad diameter
classes, it ranks first in trees per
acre. Its importance is mainly due
to the large size of individual trees.
The average diameter for this species
is 14.0 inches, and the largest tree
in the woodlot is a 43-inch white
oak.

White ash ranks second in IVI
because of its high relative density.
It is first in the number of seedlings
with over 3,000 per acre and domi-
nates the 4-6 inch diameter class.
The number of larger trees is small
as indicated by its average diameter
of 7.1 inches (Table 2) and only one
tree was found with a diameter ex-
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ceeding 20 inches. The highest con-
centration of this species oceurs in
the small disturbed areas along the
east and west edges of the woodlot.
In these areas its IVI per plot some-
times exceeds 90. Smaller diameter
trees of this species are well dis-
tributed throughout the woodlot and
it was found in every plot. Execept
for in the disturbed area, its IVI per
plot is about 20,

The importance of red and black
oak (third and fifth in IVI) is due
mostly to the large size of individual
trees as indieated by their diameters
of 18.7 and 19.3 inches, respectively.
Both species rank very low in seed-
lings and saplings per acre and aver-
age less than 1 tree per acre in both
the 4-6 and 7-12 diamcter classes.
They rank second and third in tress
per acre in the 13-24 and 25-36 inch
diameter classes and black oak is
the only species other than white oak
which has trees in the 37 inch and
higher diameter class. Both species
occur in nearly all plots and their
IVI’s on some plots exceed that of
white oak.

Tour species of hickory are found
in the woodlot. Shagbark hickory
ranks fourth in VI mainly because
of the large number of small di-
ameter trees that are secattered
throughout the woods. This species
ranks second in the number of trees
per acre in the 4-6 and 7-12 inch di-
ameter classes and is found in every
plot. Pignut hickory and mockernut
hickory (seventh and eighth in IVTI)
are represented in the woods by lare-
er diameter trees as indicated by
their average diameters of 11.0 and
9.9 inches, respectively. Both spe-
cies are poorly represented in the
sapling and seedling categories as

well as in the 4-6 ineh diameter class.
Also, bitternut hickory is occasional-
Iy found through the woods, but is
only fifteenth in IVI. The numerous
shagbark hickories in the 4-6 and
7-12 inch diameter classes is a pos-
sible indication that this speecies is
able to reproduce more readily un-
der forest conditions than the other
three species of hickories. Similar
results were obtained by MeClain
and Ebinger (1968) in their study
of Baber Woods, which is located
on the Shelbyville Moraine.

Sugar maple (ninth in IVI) is
poorly represented throughout most
of the stand. In the mixed hardwood
and disturbed areas a few trees were
found in most of the plots, but these
chiefly belonged to the 4-6 inch di-
ameter class. In the sugar maple
dominated region in the extreme
northeast corner of the stand, larger
trees of this species oceur. Here the
IVI for sugar maple exceeds 45, and
a few trees exceed 20 inches in di-
ameter. In this region, ironwood also
is an important stand component and
has an IVI of 25 per plot. In other
parts of the woodlot this species is
rarely found. This sugar maple dom-
inated region follows along the
stream on the north edge of the stand
and from here the size and number
of sugar maple rapidly decrease
through the remainder of the wood-
lot. It appears that this species has
become well established along this
small stream and may spread
through the entire erea. A similar
situation was found by MeClain and
Ebinger (1968) in their study of
Baber Woods.

The relative importance of the 10
leading species is illustrated in Table
3, which gives the number of plots
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on which each species had the high-
est IVI, or ranked second, third, or
fourth, or less.

The understory is dominated by
poison ivy which averages more than
5,000 stems per acre. In the wetter
areas of the woods, particularly at
the edge of streams, gooseberry
(Ribes missouriense) is very com-
mon. Black haw, hazlenut, and wild
hydrangea are also ecommon along
with the seedlings and saplings of
various tree species,

The number of dead-standing and
dead-downed trees is not an import-
ant feature of the woodlot. The total
mortality of all species is only 8.8
trees per acre with a basal area of
5.5 square feet per acre. Dead elms
average 3.2 trees per acre with a
basal area of 1.1 square feet per acre.
This is extremely low, particularly
when compared with the woods to
the north of the Shelbyville Moraine.
In Trelease Woods (Boggess, 1964),
dead elms averaged 27.6 trees per
acre with a basal area of 44.9 square
feet per acre, while in Burgner Acres
(Blackmore and Ebinger, 1967),
dead elms averaged 15.1 trees per
acre and had a basal area of 14.8
square feet. Nearly all of the dead
elms in Sargents Woods are in the
4.6 and 7-12 inch diametfer classes
and none were found with a diameter
in execess of 18 inches. The relatively
few large dead elms suggest that this
species has never been an important
stand component. Even with the
large numbers of seedlings and sap-
lings found (Table 1) the high mor-
tality of elms due to phloem necrosis
and the Duteh elm disease will prob-
ably continue to limit its importance
in the woodlot. In contrast to elm,
black oak mortality was largely

among the veteran trees. These were
scattered throughout the woods and
averaged 1.3 trees per acre with an
average basal area of 1.9 square feet
per acre. Cottonwood is not repre-
sented by living trees in the woods,
but two dead specimens were found
along one of the streams. These were
32 and 47 inches in diameter, giving
it a total basal area of 17.6 square
feet in the woods. The mortality of
the other species is extremely low
and very few large trees were found.

In 1948, about 172 trees were eut
out of the woodlot. Many of these
were scattered along both sides of
the farm road that extends along the
ridge to the Sargent house. The re-
mainder were cut from a small area
on the south side of the woods (Fig-
ure 1). Many of the stumps are still
present and it appears that most, if
not all of the trees cut were species
of oak. Measurements of the stumps
indicate that at least 449 square feet
of basal area was removed from the
woodlot. This past eutting has had
some effect on the present composi-
tion of the forest. Ash, and to some
extent elm, have taken advantage of
these canopy openings which is prob-
ably the reason for their high IVI
in the woods.
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TapLk 3.—Importance Value Index, by Numbers of Flots for
the Ten Leading Species,

Species

IVI Rank by Numbers of Plots

4th or

Ist 2nc. 3rd Below
19 8 4 2
4 4 9 16
5 2 7 16
1 10 3 19
3 3 1 22
........ 1 4 28
........ 2 1 24
1 1 26
| R 2 26
........ 2 R 23




