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These four types were redefined in terms the smallest diameter-class (2.54 _ 6.6
of topographic position and are the mesic cm dbh). Canopy species in this type
upland, lower slope-floodplain, with no individuals in the smallest
floodplain and swamp. Diameter-class diameter-class included Quercus
distributions for these types are pagodaefolia, Q. palustris and Platanus

presented in Figure 5. The diameter occidentalis.
distribution of trees on the mesic slope

displayed the best fit to the negative Abundant canopy species in the
exponential model. The R2 ranged from smallest diameter-class in the floodplain
0.95 for the mesic upland type to 0.74 type included Acer rubrum, A. negundo,

for the swamp (Table 6). When only Liquidambar styraciflua, Fraxinus
species with only canopy potential were tomentosa, Nyssa aquatica and Ulmus
included, R2 values ranged from 0.95 for americana. Subcanopy species
the mesic upland to 0.92 for the swamp, contributing 50 or more individuals to
When the diameter-class distributions for the smallest diameter-class included

all species and only canopy species were Carpinus caroliniana, Cornus foemina and

fit to the negative power model, _2 Ilex decidua. Betula nigra, Dios_yros
values were lower for all site types virginiana, and Salix nigra, species

(Table 6). typical of this type, had no individuals
in the smallest diameter-class. Species

Subcanopy species that contributed in the two smallest size classes in the
individuals to the smaller size classes swamp included Nyssa aquatica with 703

in the mesic upland included Asimina of stems and Taxodium distichum with
triloba, Cercis canadensis and Ostrya 13%. The only subcanopy species with

virginiana. Canopy species with abundant regeneration in the small
individuals in the smaller diameter- diameter-class was Comus foemina. The

classes included Acer saccharum_ Carya only major canopy species in the swamp

spp., Quercus alba and Ulmus rubra, that had no individuals in the smallest
Canopy species typical of this type which diameter-class was Populus heterophylla.
had no individuals in the smallest

diameter-class include Carya Throughout the slough several

cordiformis, C. tomentosa, Juglans nigra, species had so few stems that no
and Prunus serotinao Liriodendron statement could be made about their

tulipifera displayed a bimodal diameter- diameter-class distribution. These
class distribution with maximum numbers species generally had no individuals in
of individuals in the smallest (2.54 < the small diameter-class and only
6_6 cm dbh) and in the 50 cm diameter- scattered individuals in the remaining

class. In the lower slope-floodplain diameter classes and, as examples,

type_ Acer saccharum, Carya laciniosa, include Acer saccharinum, Gleditsia

Fraxinus pennsylvanica, Morus rubra, aquatica, _G. triacanthos, _Q- macrocar_a,
Quercus michauxii, Ulmus americana and Q. shumardii, Q. stellata and Tilia
Uo rubra along with such subcanopy americana.
species as Asimina triloba, Carpinus
caroliniana_ and Ilex decidua
contributed in excess of 50 stems each to

Table 6_-_Negative exponential {upper) and negative power model (lower)
parameters of size-class structure in four TWINSPAN derived segments of an

upland-swamp gradient in Little Black Slough, Johnson County, Illinois.

All Species Canopy Species
Segment R2 a b R2 a b N

Mesic-upland 0.95 1091.6 -0.07 0.95 942.2 -0.07 91
0.91 159097.1 -2.28 0.89 106062.7 -2.18

Lower Slope 0.95 887.8 -0.07 0.95 783.0 -0.06 78
Floodplain 0.87 84822.0 -2.14 0.85 60222.9 -2.05

Floodplain 0.94 810.1 -0.06 0.94 777.4 -0.06 82
0.82 117260.5 -2.23 0.81 103568.3 -2.19

Swamp 0.74 214.1 -2.69 0.92 544.0 -0.06 39
0.72 202.2 -1.82 0.71 20640.7 -1.79

Stand 0.94 2732.3 -0.07 0.97 3880.4 -0.07 290
0.81 1451975.7 -2.62 0.80 1127807.5 -2.54

359
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The Acer rubrum-Quercus palustris- slope, 37% of the individuals in the
L i_uidambar styraciflua-Quercus lyrata smallest diameter class are Acer
type and the Liquidambar s--tyraciflua- saccharum while it is not dominant in

Carya laciniosa-Quercus pagodaefolia-Acer the overstory. Shotola (1985) and others
rubrum type may be variants of the (Boggess 1964, Ebinger and Parker 1969,
Sweetgum bottomland oak type defined by Abrell and Jackson 1974, Miceli 1977)

Shelford (1954) and the Rufacer- have shown evidence of increasing A.
L_i_uidambar-Quercus type of Penfound saccharum reproduction elsewhere in the
(1952) (BLH zone IV). In Little Black region.
Slough, the type co-dominated by Carya
laciniosa formed park-like stands in The bimodal diameter=class distribution

areas that appeared to be shallowly of Liriodendron tulipifera occurs in
flooded. This type occurred in the other old-growth stands in southern
northern part of Little Black Slough and Illinois (Shotola 1985) and most likely
was sampled only by the extensive plots, reflects past disturbances in those

stands_ The stems in the small diameter-

The Ace_ rubrum-Quercus l_rata-Fraxinus class seem to be regenerating in gaps
tomentosa-Nys__sa a_ati_a type is similar created when large trees fallo It is
to the SAF Quercus lyrata-Acer rubrum common throughout Boulder Slope Woods to
type number 96 (Eyre 1981, BLH zone III). encounter VgrovesV of large Liriodendron

Again, it may be a successional type in tuli_ifera that became established in a
the swamp. Acer rubrum is a species former opening in the canopy. Patchy
found in many forest types and is distributions of successional tree

considered to be successional. Perhaps, species have been documented in other

as the stand matures, Acer rubrum will undisturbed stands in the region
decrease and Quercus lyrata will (Robertson et al. 1978, Shotola 1985)o
become dominant. Continued gap-phase regeneration will be

necessary to maintain these successional
The Nyssa a_uati_a-Taxodium distichum species.
swamp (BLH zone II) is one of the most

characteristic forest types in the If current regeneration patterns prevail,
southern Floodplain Forest Region (Braun Quercus pagodaefolia may be lost from
1950) and, because of its low diversity, the lower slope-floodplain type. Perhaps
is not highly variable_ The dominance of one of the reasons why Quercus
N__ssa a_uatica in Little Black Slough pagodaefolia is not reproducing in the
stands may be due to some selective stand is because the seeds are a favored

harvesting of Taxodium distichum in the food for wildlife (Fowells 1965)_
1940's and 1950_s. Putnam et al. (1960) Diospyros virginiana and Salix nigra

indicate that logging may enhance may also be lost from the floodplain.
dominance of Nyssa a_uatica° Salix nig_a is most likely not

reproducing because of the closed canopy
The diameter-class analysis of individual and extreme shade intolerance. In the

woody stems from each of the four major swamp, P op_uulu_ssheterophylla may be lost
site types as well as from the entire and a shift toward more Nyssa aquatica
study area indicates that the stand is may occur. Harcombe and Marks (1978)
all-sized (aged). Although a number of found that mortality of understory, and
stems in the smallest (2_54 < 6°6 cm dbh) therefore underrepresentation of some
diameter-class are understory, canopy canopy species, increased along an upland
species, for the most part, are to lowland gradient. They attributed
reproducing, particularly those that are this increase in mortality to increased
shade tolerant. Eliminating the competition in lowland areas. In this
subcanopy species from the diameter-class study area, reduction in number of

analysis did not significantly change the individuals in the understory may be due

fit to the regression models, further to harsh conditions such as flooding and
substantiating the all-sized (aged) poor drainage as well as to competition
nature of the stand. As a result of some from the overstory.
canopy species reproducing in different
proportions from the abundance in the
overstory, composition of the stands

along the topographic gradient will LITERATURE CITED
likely shift. For example, on the mesic

Abrell, D. B., and M° T. Jackson°
1977. A decade of change in an old-
growth beech maple forest in Indiana.
Amer. Midl. Nat. 98:22-32.
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