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ABSTRACT

Four stands of Betula nigra L. {river birch) were surveyed in Mason and Cass
Counties, lllinois. River birch was the dominant oversiory species in each of the
study areas, accounting for 83% to 92% of the basal area and 75% to 87% of the
overstory individuals. Other species encountered included black oak, black
cherry, black hickory, silver maple, American elm, sassafras and green ash. All
sites studied were in shallow depressions underlain by acidic, sandy soils.

INTRODUCTION

Betula nigra (river birch) is a common woody species in eastern United
States, cccurring from southeastern New York, south to northwest Florida, and
west to northeast Texas, Oklahoma, Missouri, lowa, and Wisconsin (Little, 1971).
Cribben and Ungar (1974} report that river birch forests are frequent along
smaller streams and in poorly drained areas as far north as southeastern Ohio.
They also found that its distribution is closely related to acid mine drainage into
streams in these unglaciated areas. Braun (1843) states that river birch occur on
more acid soils of Kentucky.

in lllinois, river birch occurs commonly in the southern, central and
western parts of the state with very few collections from within the area of
Wisconsin glaciation (Mohtenbrock and Ladd, 1878). In southern lllinois, Voight
and Mohlenbrock {1964) reported that river hirch occurs on poorly drained soils
which are low in organic matter. Fritts and Kirkland (1980} found that river birch is
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Kilbourne Site 2: This stand is about 1/4 ha in size, and is located 200 m north of
Site 1 (NE1/4 Sec 35 T20N RGW). Itis located in a small depression between
stabilized sand dunes on which the dominant vegetation is black oak. The soil is
similar to that of Kilbourne site 1.

Matanzas Prairie Site: This stand is about 1 ha in size, and is located in the
Matanzas Prairie Nature Preserve (N1/2 Sec 4 T20N R9W) 1 1/2 miles northeast
of Bath, Mason County, Illinois. It is located in a drainage depression about 1/2 m
lower than the wet prairie, occurring on Brown-Gray sandy loam on tight clay
(Smith et al., 1924). This terrace soil is relatively low in organic material, and has a
plastic, impervious, mettled yellow clay subsoil.

Bluff Springs Site: This stand, which is about 1 1/2 ha in size, is located in the
west-central part of Cass County, lllinois, (NE1/4 Sec 34 T18N R11W} about two
miles southeast of Bluff Springs. It is in a low area with the topography rising 2-4
m on the west and north side, and is bounded on the east and south by county
roads. It occurs on Orio sandy loam {Smith et. al., 1947) which developed under
grass vegetation on an old sandy river deposit. This terrace soil is relatively low in
organic materiai, while the subsoil is a gray sandy clay heavily mottled with yellow
and only slowly permeable to water.

RESULTS

At Kilbourne site 1, the number of overstory stems/ha is 504 while the
basal area averages 18.9 sq nvha (Table 1). The dominant overstory species is
river birch with an IV of 176.7 (out of a possible 200}, followed by black oak {1V of
18.5) and small numbers of Carya tomentosa (mockernut hickory), and Uimus
americana (American elm). The only dead-standing trees in the woodlot are river
birch {16 stems/ha with an average diameter of 16.7 cm). A few black oak, Carya
texana (black hickory), and river birch seedlings are present in the understory,
while Prunus serotina (black cherry} and American elm saplings are also
occasionally encountered. None, however are common, and the understory is
open. The soil in this woodlot is extremely sandy and acidic. The A horizon has a
pH ot 5.3 and is 90% sand, while the B horizon has a pH of 5.7 and is 96% sand
(Table 2).

At Kilbourne site 2, the number of overstory stems/ha is 448 while the
basal area averages 19.67 sq mvha (Table 1). River birch is the dominant
overstory species with an IV of 168.4, foliowed by black oak (IV of 28.8}, and a
few Quercus marilandica (blackjack oak). Black oak, although not as abundant as
river birch, shows a similar size class distribution. Dead-standing individuals
include river birch (72 stems/ha with an average diameter of 12.5 cm) and black
oak {40 stems/ha with an average diameter of 13.7 cm). No river birch seedlings
or saplings were recorded at this site. In contrast, black oak, black hickory, and
black cherry, were well represented in the seedling layer, with black and blackjack
oaks the only species present in the sapling layer. The soil in this woodlot is
extremely sandy and acidic. The A horizon has a pH of 5.3 and is 86% sand,
while the B horizon has a pH of 4.8 and is 88% sand (Table 2).
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At the Matanzas Prairie site, the number of overstory stems/ha is 572
while the basal area averages 24.04 sq mv/ha (Table 2). The dominant overstory
species is river birch {IV of 179.2), followed by green ash (iV of 10.8), Acer
saccharinum (silver maple), American elm, Sassafras albidum (sassairas),
Diospyros virginiana (persimmon), and Platanus occidentalis (sycamore). The
only species with dead-standing individuals was river birch with 80 stems/ha and
having an average diameter of 35.9 cm. At this site the understory is more
diverse, and more than twice as dense as that found at the other three sites
examined (15798 stems/ha). As is typical of the other sites, however, river birch
is only of minor importance in the understory. American elm, Fraxinus
pennsyivanica (green ash), sassatras, and the shrub Rhamnus franguia (glossy
buckthorn) are common components of the seedlings layer along with smaller
numbers of black cherry, Quercus alba (white oak), and Morus rubra (red
mulberry). The sapling layer is dominated by American elm, green ash and glossy
buckthorn, along with occasional individuals of river birch, sassafras, black cherry,
and red mulberry. The soil in this woodiot is very sandy and either acidic or
alkaline depending on the horizon (Table 2). The A horizon has a pH of 5.95 and
is 68% sand, while the B horizon has a pH of 7.35% and is 78% sand.

At the Bluff Springs site, the number of overstory stems/ha is 616 while
the basal area averages 20.77 sq mv/ha (Table 1). River birch is the dominant tree
(iV of 160.4), with silver maple second (IV of 36.7) and American elm {IV of 2.9)
third. The only dead-standing trees in this woodlot are river birch (63 stems/ha
with an average diameter 21.0 cm). Both silver maple and American elm are
common components of the 10-20 cm diameter class, with only a few larger
individuals encountered. No river birch seedlings or saplings were recorded at
this site. In contrast, sitver maple, American elm, sassafras, and black cherry are
represented in the seedling Jayer, while silver maple and American elm dominate
the sapling layer. The soil in this woodlot is sandy and acidic. The A horizon has
a pH of 5.3 and is 68% sand, while the B horizon has a pH of 5.7 and is 72% sand
(Table 2).

DISCUSSION

At all four sites, river birch dominates the sandy depressions in which the
soil is fairly acidic (A horizon pH of 5.30-5.85). According to Cribben and Ungar
(1974), these wet, acidic and sandy conditions are ideal for river birch to reach
maturity. ©On the sites examined, river birch accounts for 83% to 92% of the basal
area and 75% to 87% of the overstory individuals. M is abundant in the lower
diameter classes on each site, which suggests that it will continue to be the
dominant overstory species for the immediate future.

Although river birch is by far the dominant species on the sites studied,
the subordinate and understory species are highly variable. Both Kilbourne sites
support some xerophytic species {black oak, blackjack oak, black hickory), while
the Matanzas Prairie and Bluff Springs sites support many mesophytic species.
At the Kilbourne sites black hickory and black oak dominate the seedling strata
while black oak ranks second in importance in the overstories. The high
percentage of sand in the soil on these two sites (exceeding 86% in the A
horizon) indicates a poorly developed, relatively thin A horizon (Table 2) which is
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very low in organic material (Smith et al., 1924). In contrast, at the Matanzas
Prairie and the Bluff Springs sites, most of the subordinate overstory and
understory species are usually associated with mesophytic and hydrophytic
conditions. At these two sites the A horizon is thicker, less sandy (Table 2), and
higher in organic material (Smith et al., 1924, 1947).

At two of the sites (Kilbourne site 2 and Bluff Springs site) no river birch
seedlings or saplings were recorded while at the other sites only a small number
were encountered. At all of the sites, river birch saplings are not advancing into
the lower diameter classes. At both Kilbourne sites, other species, such as the
black oak, blackjack oak and black hickory, that are slightly more shade tolerant,
could possibly increase in importance to the detriment of the extremely shade
intolerant river birch. At the Bluff Springs site, even though the river birch is the
dominant overstory species, American elm and silver maple appear to be the
dominant understory species and will probably become more important in the
future. At the Matanzas Prairie site, green ash will probably increase in
importance since it is well represented in the seedling, sapling, and lower
diameter classes. There is a drastic change in the soil pH at this site, ranging from
5.95 inthe A horizon to 7.35 in the B horizon. Cribben and Ungar (1974)
suggests that when the pH of the soil rises to neutral and beyond, river birch
densities tend to decline.
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Table 2. Soil texture, depth and pH of A horizon, B horizon,
and depth of the hardpan for the soils in each of
the river birch forests surveyed in Mason and Cass

Counties, Illinols.

A HORIZON B HORIZON HARDPAN
Depth pH Socil pH Soil Depth from
{cm) Texture Texture surface (om)
Kilbourne Site 1:
13.0 5.30 90% Sand 5.70 S6% Sand absent
7% Silt 4% S5ilt
3% Clay 0% Clay
Kilbourne Site 2:
20.0 5.30 B6% Sand 5.80 88% Sand 60.0
10% Silt 8% Silt
4% Clay 4% Clay
Matanzas Prairie Site:
36.0 5.95 68% Sand 7.35 78% Sand 56.0
22% S8ilt 18% Silt
10% Clay 4% Clay
Bluff Spring Site:
24.0 5.30 68% Sand 5.70 72% Sand absent
19% Ssilt 19% Silt
13% Clay 9% Clay




