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ABSTRACT

The woody vegetation of a 6.5 ha section of the Rocky Branch Nature Preserve,
Clark County, Illinois, was surveyed in 1983, and compared to a similar study
completed in 1968. In 1985 the stand consisted of 262.6 stems per ha with a basal
area of 24.1 s m per ha as compared to 337.4 stems per ha and a basal arca of 92.76
sq m per ha in 1968. White oak has maintained its dominance, while sugar maple
moved from fifth to second in importance value exceeding black and red oak.
Other species have undergone minor changes in rank. The data indicate that sugar
maple increased significantly since the 1968 survey, and as the veteran oaks die it
will probably continue to increase in importance.

INTRODUCTION

Rocky Branch Nature Preserve is located six miles northwest of Marshall,
Clark County, Illinois. This woodlot represents a remnant of the typical forests
associated with the Hlinoian till in cast-central [llinois, and is located in the Southern
Upland Section of the Wabash Border Division {Schwegman 1973). In this scction
the oak forests contain a mixture of beech, sugar maple, tulip tree, and other tree
species typical of the forests to the east of [linois. Associated with the woodlot are
many species not commeon in this part of Illinois (Stover 1930, Arzeni 1947). Due to
this nnigue flora, the land bordering parts of Rocky Brauch Creek was purchased
by the Illinois Chapter of The Nature Conservancy and placed under the trustec-
ship of Eastern [llinois University. The arca is now maintained as a natural area for
instructional and research purposes. The woody vegetation of the eastern section of
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the preserve was surveyved by Hughes and Lbinger (1973), while the western
section was surveved by Ebinger and Parker (1969;.

‘The present study. cornpleted in 1985, wasundertaken in the western section of
the preserve. This 6.5 ha (168 acre) woodlot is located in the NE 4. SE 4 of Section 30,
Ti2N RI2W, Clark County, lineis. Topography varies from nearly level in the
western part to highly dissected with gradually sloping to steep sided ravines in the
remainder of the arca. Sandstone cuterops and a steep hillside overlooking Rocky
Branch Creek oconr on the northern edge of the arca. Overall relief is about 20 ni (60
ft) with the high point being 197 m (645 {11 ubove sen level.

Studies of other woodlots in central Nlineis indicute ¢ major shift in species
compaosition over the past 20 veurs (Ebinger 1986). The muajor change involves a
dramatic icrease in the importance of sugar maple. and a corresponding decrease
in the importance of the oak species. The present study was undertaken to deter-
mine if a similar situation is occurring in this woodlot, sinee an earlier study of the
area is available for cowuparison {Ebinger and Parker 19697,

MATERIALS AND METHODS

Survey und analysis procedures follow those of Ebinger and Parker {19693,
The study ares was divided into 21 quadrats .25 ha (0.62 acres) in size. and the
number, dbh, and species of all treesabove 10 em (4 inches) dbh were recorded for
cach quadrat. Dead-standing trees were also measured and identified. In cach of
the 0.25 ha quadrats two nested circular plots were established at four randomly
chosen locations. Saplings (2.3-10.0 ¢m dbh} were tallied on 0.01 ha plots and
seedlings {less than 2.3 ¢m dbh) on 0.001 ha plots. Scedlings were sampled by size
classes which were defined asless than 30 cm tull and greater than 30 em tall but less
thun 2.5 em dbh,

Data were sumimarized by caleulation of density (stems/ha), relative density
relative dominance, and importance value {[V) for tree species. The determination
of the relative values {ollows the procedure outlined by Mclntosh (1957} und
Boggess (1964) in which the TV is the sumination of the relative density and relative
dominance. Sapling and seedling data were summarized by calculation of density
{stems/ha) and frequency. Nomenclature follows Mohlenbrock {1975).

RESULTS AN DISCUSSION

A total of 35 woody species were recorded on the woodlot, Of this total 21 were
canopy trees, six werc understory trees, and cight were shrubs and vines, Compari-
son to the 1968 survey (Ebinger and Parker 1968 indicate a decrease in total stand
density from 337.4 to 262.6 stems per ha (Table 1). This decline is the result of a
decercase in the number of stems of cak and hickory specics in the lower diameter
clusses. Whitce oak alone decreased from 61 stems per ha in 1968 to 19 stems in 1985
in the 1-2 and 2-3 dm diameter classes {Table ).

Presence of dead-standing stenus in the woodlot also suggested that most of the
decrease was in the lower diameter classes. Overall, dead-standing individuals
averaged 20 stems per ha with a basalarea of 7.7 sq i per ha. White oak and hickory
species averaged 6.8 and 6.4 dead-standing stems per ha, respectively. Nearly all of
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these individuals had a dbh ot less than 23 cm. The only species which consistently
had dead-standing individnals in the high diameter classes were red and black oaks.

Another major change since the 1868 survey was in the IV ranking of some
species. White oak remained the highestranking i IV, relative density, and relative
dominance. Although white oak accounted for more than 1/3 of the IV, it is not well
represented in the 1-2 and 2-3 dm diameter classes (‘Table 13, Also it was not well
represented in the seedling and sapling categories. Sugar maple, in contrast, n-
creased from: fifth to second in 1V, exceeding black and red oaks in importance
(Table 1). In addition, sugar maple wmost doubled in density and dominated the
1-2dm diameter class, as well as the seedling and sapling categories (Table 2). The
average diameter of this species was only 16.8 et with a few individuals reaching
40 em dbh,

‘The decrease of white oak in the smaller diumeter classes and the correspond-
ing increase of sugar maple in these categories, is mostly due to the increased
recruitment of saplings of sngar maple into the lower diameter classes. Some of the
white oak loss is the result of outgrowth of this species to larger diameter classes.
Most, however, appears to be the result of death of many of the smaller diameter
white oaks due to natural causes and fire. In the carly spring of 1980 a ground fire
burned about | ha of this scction of the woodlot. The fire caused a total top kill of all
woody scedlings uud saplings. and a few smaller troes, but did not kil any trees with
adiameter greater than 15 cin dbh. The results of this fire on the woody understory
is discussed by Ebinger {1988).

The importance of black and red ouk (third and fonrth in 1V} was primarily
duc to their high relative dominance, as indicated by (heir average diameters of 46.5
and 36.1 cm, respectively. Both species ranked low in seedling and sapling density
and frequency and have few stems in the 1-2 dm diameter class {Table 1 & 23,

The hickories have undergone changes in order of their ranking within the
woodlot. In 1968, shaghbark hickory was ranked highest among the hickories tol-
lowed by mockernut, bitternnt, and pignut. By 1985, mockermnt hickory had
surpassed the other hickory species in importance followed by shaghark, pignut,
and bilternut. Hickory scedlings and saplings, in general, decreased in relative
importance from 1968 to 1985 (Table 2) and, except for mockernut hickory,
decreased in density (Table 1),

The remaining tree species essentially maintained their minor importance.
Black walnut decreasced slightly in IV while slippery ¢lm maintained its importance
{Table 1}. Slippery elm ranked second in seedlings density and frequency, nearly
doubling in numbers since 1968. White ash, ranked just below slippery ehn,
changed little in IV, but decreased in scedlings and saplings density (Table 2).

The future status of oak species in this woods appears to be one of continued
importance, at lcast for the near future. However, due to the small number of
individuals of this species group in the smaller diameter classes, the oaks will
eventually decrease in importance as the inevitable mortality of the veteran trees
continues. To some extent they will be replaced by various species of hickorics,
however, it is more likely that sugar maple will become the leading dominant.
Sugar maple presently dominates the (-2 dm dismeter class and far exceeds all
other species in the seedling and sapling density and frequency. The data indicate
that sugar maple increased significantly over the past 17 vears, Since this specics has
a high gap-phase-replacement-potential (Runkle, 19843, which allows it to take
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