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INTRODUCTION 

The floodplain forest, a woodland type often confined to narrow 

strips of untillable land on either side of a waterway, is frequently 

disregarded as an important component of our natural environment. This 

forest community has come under heavy attack in recent years with the 

channelization and reservoir projects of the U.S. Army Corps of Engineers 

and Soil Conservation Service (SCS). 

Channelization is stream alteration by widening, deepening, and 

straightening designed to reduce flooding. Trees and shrubs are usually 

removed on either side of the stream in a width varying from 5 to 50 m 

(Ferguson et al. [1975] ). By 1972, 15,322 km along U.S. streams were 

channelized by the Soil Conservation Service and Army Corps of Engineers, 

altering the natural drainage pattern of more than 4,048,583 ha of land 

(Gillette 1972). 

Army Corps of Engineers' lake and reservoir projects dam rivers to 

reduce flooding and provide water supplies and recreation for the sur

rounding area. By 1973, 41 reservoirs were complete in 6 midwest states, 

inundating 148,206 ha (all area sizes given here are wat~r hectares at 

the average recreational pool) of wildlife habitat (U.S. Dept. Army 1973). 

State by state, these projects include: Iowa, 3 projects, 10,062 ha; 

Missouri, 3 projects, 27,777 ha; Illinois, 2 projects, 26,684 ha; Indiana, 

6 projects, 8,565 ha; Kentucky, 10 projects, 57,469 ha; and Ohio, 17 pro

jects, 17,649 ha. Water hectares behind locks and "dams along navigable 
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rivers are excluded from the area values given. 

With few exceptions, avian floodplain forest studies have con

centrated on description of bird species composition and population 

density while including little about vegetation type (FaW\Ter 1947, Hudson 

1968, Zimmerman and Tatschl 1975). Ecological studies of other forest 

types have included relationships between avian populations and habitat 

composition (Bond 1957, MacArthur and MacArthur 1961, James 1971, 

Willson 1974). Illinois floodplain vegetational analyses alone have been 

conducted by Hosner and Minckler (1960, 1963), Crites and Ebinger (1969), 

and Bell (1974a, 1974b). 

In this study, I shall quantify the association between avian 

breeding populations and the vegetational substrate in sectors of the 

floodplain forest of the Embarras River in Illinois. I further intend 

to compare data from my study sites with those from similar studies of 

this threatened community type in Illinois and elsewhere along a west 

to east gradient across the eastern deciduous forest. 

METHODS 

Description of Study Areas 

The Embarras River has its headwaters in Champaign County, Illinois, 

flows south through east-central Illinois for 259 km, and empties into 

the Wabash River south of Lawrenceville, Illinois (Crites and Ebinger 1969). 

Sampling of plant and bird populations was conducted on 5 floodplain 

forest sites along the river between Charleston Lake and Fox Ridge State 

Park in Coles County, Illinois (Fig. 1). 
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Aerial photographs, obtained from the Agricultural Stabilization 

and Conservation (ASCS) office in Charleston, were used in the determin

ation of area size and enlarged for use as field maps of the forest 

sites. Area size was determined by placing gridded paper under the photo 

on a lighted map board and establishing ratios, through a system of dots, 

between areas of a known size and those of a particular study area. 

The sites were selected on the basis of the following criteria: 

(1) sites must be no less than 8 . 0  ha (20 acres) in size; (2) they must 

occupy low ground, without steeply sloping land or high terraces; (3) 

they must be similar in canopy tree composition and size; (4) they must 

be free from recent and major man-made disturbances such as extensive 

logging or agricultural encroachment on land immediately adjacent to the 

river. All lands adjacent to the forest study sites are either agri

cultural or other fores�: types. 

Area A- The site, sampled from the east bank, is 1.2 km long, 

ranges in width from 50 to 61 m, and has an area of 10.3 ha. Two streams 

join the river, one at the upper end and one midway through the site. The 

lower extent is bordered by a road for 704 m. Some logging of trees was 

undertaken prior to sampling on the vegetatively unsampled west bank. 

Area B- The site, sampled from the west bank, is 1 . 4 km long, ranges 

in width from 20 to 161 m, and has an area of 12 . 4  ha. The upper part of 

the site includes 854 m along Kickapoo Creek, while the lower 546 m 

follows the Embarras River. This lower extent is bordered by a road for 

302 m. 

Area C- The site, sampled from the west bank, is 1 . 2  km long, 

ranges in width from 40 to 221 m, and has an area of 12.4 ha. One stream 

joins the river midway through the study site. 
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Area D- The site, sampled from the east bank, is 1.8 km long, 

ranges in width from 60 to 131 m, and has a area of 15.0 ha. Two streams 

join the river at the study site, one near the upper third and one near 

the lower third. 

Area E- The site, sampled from the east bank, is 1.2 km long, 

ranges in width from 40 to 181 k.m, and has an area of 9.0 ha. Two streams 

join the river with one serving as an upper boundary and the other nearly 

bordering the lower extent. Some logging of trees has occurred at the 

upper end of the vegetatively sampled east bank. 

Vegetational Sampling 

Approximately 70 hours were spent in vegetational sampling at the 

5 sites which was conducted between 16 August and 30 September 1975. 

Sampling was conducted on one side of the river by the point-centered 

quarter method of Cottam and Curtis (1956). At each site, the forest was 

divided into thirds parallel to the river course and sampling points were 

alternated in each third at 30.5 m (1001) intervals. A minimum of 40 

points were sampled at each site, with these totals: area A (40), area B 

(47), area C (44), area D (40), and area E (40). 

Vegetation was divided into 3 strata according to the following 

categories: canopy= woody plants �1.4 m (4�') high and ;:!:.l dm (4") 

diameter at breast height (dbh); understory = woody plants �1.4 m high 

and 4C 1 dm dbh; ground cover = all herbaceous plants and any woody plants 

<:. 1.4 m high. Dead trees were not sampled. 

For canopy and understory plants, each sampling point was quartered 
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and the species, dbh (canopy species only), ·and distance from the sampling 

point to the nearest stem in each quarter was recorded. When no canopy 

or understory vegetation plants were present in a quarter of a point with-

in lS.2 m (SO'), lS. 2 m was assigned as the distance between the nearest 

stem and the sampling point. 

Ground cover included the plant species (or genus in many cases) 

occupying �SO percent of a line from the sampling point to the canopy 

tree in each quarter. If no canopy tree was present within lS. 2 m of 

the center of  a point in a quarter, ground cover was sampled as the plant 

type occupying �SO percent of a 7. 6 m (2S') line bisecting the quarter 

of that point. 

Bare ground, recorded when :?;7S percent of the quarter of each 

sampling point was devoid of ground cover vegetation, is reported as a 

relative "frequency value (number of sampling points of occurrence of 

bare ground divided by the total number of sampling points of occurrence 

of all plant species and bare ground). Numbers entering into the calcu-

lation of relative frequency for bare ground do not enter into the cal-

culation of relative frequency for ground cover plants. 

The importance value (IV) , used to determine the vegetational 

importance of canopy tree species within and between areas, was calcu-

lated according to the procedures of Curtis and Mcintosh (19Sl), in which 

the IV for each species at a particular area is the sum of its relative 

frequency (RF), 

number of sampling points of occurrence of a species x 100 
total sampling points of occurrence of all species 

relative density (RD), 

number of individuals of a species x 100 
total number of individuals of all species 
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and relative dominance 

basal area of a species x 100 
total basal area of all species 

In understory and ground cover strata no relative dominance 

measurements were taken and IV is replaced by the "RF+ RD Index", repre-

senting the sum of relative frequency and relative density values for 

each species at an area. Because of only slight differences in these 

values, relative frequency and density values are not given in tables 

concerning understory and ground cover strata. 

L. B. Hunt advised on the vegetation procedures and aided in plant 

identifications. J. E. Ebinger assisted in plant identifications and 

provided pertinent literature. Jones (1963) was used for botanical 

nomenclature. Scientific names are confined to the appendices for con-

venience. 

Bird Population Measurements 

Avian population densities were censused on each of the 5 sites 

9 times between 14 April and 30 June 197 5. Usually 2 hours were spent 

afield, totaling over 100 hours of field observation. All avian censusing 

was conducted from routes on one side of the river, introducing potential 

bias favoring populations on the sampled side. 

Breeding-bird populations were determined using the spot-map method 

of �illiams (1936), where location and movements of birds were recorded 

on scale maps of each area. The data were later transferred to separate 

maps for each species. Clumping of records for a bird at a specific 

location on no less than two-thirds of the visits beginning with the first 
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observation of that bird (many migratory birds arrived after 14 April) on 

a site indicated a territory or nesting pair. Birds active on both sides 

of a study site border were recorded as half-pairs. 

Where birds are recorded as visitors on some sites (observed less 

than two-thirds of trips ) the symbol + is used while the symbol 0 denotes 

birds never encountered on a site. Birds flying overhead without indi

cation of territory were excluded. Brown-headed cowbirds, parasitic on 

other birds and hence without a definitive territory (Bent 1958), were 

present on all 5 sites but completely excluded from the paper. Avian 

densities in all tables are shown as pairs per 40 ha (100 acres). 

The bird species diversity (H') index is that of Shannon and 

Weaver (1949) and is given in units based on natural logarithms computed 

from the tables of Lloyd et al. (1968). Equitability (J') is calculated 

by the formula of Pielou (1966). 

Two 23.7 km (14. 7 mi) canoe trips were taken on 21 June and 27 

June 1975 with L. B. Hunt down the Embarras River from Charleston Lake 

to Ryan's bridge in northern Cumberland County. The purpose of the trips, 

including areas A through E at a total distance of about 3.5 times their 

combined length, was to provide an extensive avian survey for a basis 

of comparison with the intensively surveyed study sites. Both trips 

began at 6: 30 a. m. , with the first lasting 5 hours and the second 4 

hours and 47 minutes. Male birds seen or heard and thought to be as

sociated with the floodplain forest were recorded at half-hour intervals 

and later converted to birds per kilometer. 

L. B. Hunt advised on the procedures and aided in initial bird 

song identification necessary for this study. Ornithological nomenclature 
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follows the A. O. U. (1957) checklist with revisions. Scientific names 

are confined to the appendix as a matter of convenience. Except for 

no capitalization of bird or plant names, format and procedures of the 

Wilson Bulletin were used in writing this paper. 

RESULTS 

Vegetation 

The floodplain forest has a distinct vegetational pattern. In 

the canopy layer, a total of 21 species were identified, with 34 in the 

woody understory and 19 in the ground cover (figure includes many identi

fied to genus only). Area E, however, does deviate from the pattern of 

the other 4 sites. Hence, E data will be excluded from the calculation 

of mean values and discussed separately for most plant and bird populations 

considered. 

Canopy trees.--The trees in this category represent the highest 

potential avian nesting stratum in the floodplain forest community. A 

wide range of tree densities exists among the 5 sites (Table 1). Area B 

has the lowest density with 216.4 trees per ha while D has the highest 

density with nearly twice that of B. Areas A and E have similar densities, 

with both subject to logging but on the vegetatively unsampled side of A. 

Most of the canopy vegetation is composed of relatively few species. 

Of the 21 species found on the 5 sites, only 8 are common to all sites, 

making up 92.2 percent of the total importance value for the 5 sites. 

The importance value (IV), a composite measure of the distribution, 

numbers and size of a tree species within an area, provides an objective 
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index to the degree of influence or control exerted by each species 

within that area. Silver maple and box elder are the dominant species 

on sites A through D, making up 58.0 percent of the total importance 

value on these areas. Silver maple alone contributes more than one-third 

of the total IV at A through D because of its great density and large 

trunk size, while box elder ranks second in overall importance due to 

similar relative frequency and density but with much smaller average 

trunk size. Hackberry, sycamore, and cottonwood follow as canopy domi

ants but vary in rank from site to site. Large trunk size in a few 

individuals results in a high position for sycamore. Titis is especially 

evident at area B where the presence of one large tree on the study area 

caused a high relative dominance value. 

Other species found on all 5 sites to be regarded as regular mem

bers of the floodplain forest community are slippery elm, black walnut, 

and green ash. Slippery elm, like box elder, has a small overall trunk 

size as indicated by low relative dominance values on each site. Addi

tional species present contribute little to forest dynamics but might be 

attractive to one or more avian species. 

Tite obvious difference between area E and the other sites is the 

replacement of silver maple by hackberry as the number one ranked tree. 

Hackberry ranks first with a much lower IV than does silyer maple on the 

other sites, indicating a lesser degree of domination by any one species. 

Sharing a second order of importance are slippery elm, silver maple, 

and box elder followed by green ash and black walnut. Tite latter two 

species have similar ranks on all 5 sites but exhibit appreciably higher 

importance values on this last site. Cottonwood, as a regular dominant in 
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the floodplain forest elsewhere, ranks last among 16 species listed for 

area E. 

Understory vegetation.--The understory vegetation serves as the 

middle stratum for potential avian nesting. The density of the understory 

flora is greater than in the canopy layer, with only area B having a 

density similar to any canopy figures (Table 2). Area E has a density 

of over 4 times that of B, with 1272 stems per ha. 

In the understory, the 9 species conunon to all 5 sites make up 

85.9 percent of the total RF+ RD Index. A greater number of species 

are represented in the understory than in the canopy, but most of these 

species were rarely encountered and are included in the "others" category. 

The close similarity in relative frequency and density values for most 

understory species demonstrates the random distribution of individuals 

throughout the forest. 

Box elder, ranking second in the canopy, ranks first in overall 

importance in the understory. Grape ranks second on areas A through D 

except B, where silver maple is second, but the latter ranks much lower 

in the understory of the other sites. Area B, differing somewhat in 

the typical understory vegetation, is lacking in vine-like plants as 

evidenced by low index values for grape, poison-ivy, and greenbrier. 

At E, grape replaces a low-ranked box elder as th� understory 

dominant. Hackberry ranks second in the understory, reflecting good re

production of the canopy dominant for this site. Grape and poison-ivy 

at E are the only 2 plant types which have dissimilar relative frequency 

and density values. Grape has a relative frequency of 18.8 and a relative 

density of 27. 0 (not given in the Table 2), reflecting the presence of 
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pockets of dense vines throughout the site. Poison-ivy has a relative 

frequency of 11.9 and density of 3.6, reflecting more scattered distri

bution of this plant type. 

Ground cover.--Ground cover is the lowest floral stratum available 

for avian nesting. As in the understory vegetation, relative frequency 

and density values are combined to yield the RF+ RD Index (Table 3). 

The 4 plant types (many identified to genus only) common to the 5 sites 

comprise 80.9 percent of the total index value. Grasses are clearly 

dominant on all areas with measurements of individual species not taken. 

Nettle, aster, and poison-ivy follow as important components of the 

ground cover vegetation. Sites B and E differ from the other areas where 

poison-ivy replaces nettle as the second-ranked ground cover plant. Per

cent bare ground, measured as a relative frequency value, is similar on 

A, B, and C while sites D and E have comparatively smaller values. 

BREEDING-BIRD POPULATIONS 

Study � censuses.--Of the 41 species represented in the breeding

bird census, 17 are represented by at least one pair on each site, making 

up 70.9 percent of the total_ nesting population (Table 4). The breeding

bird species are arranged in order of decreasing density· as determined 

by the mean number of nesting pairs for each species at areas A through 

D, and all are reported as pairs per 40 ha (100 acres). 

Area A has the greatest number of species with 35, while D is 

second with 32. Areas B, C, and E have similar but smaller species num

bers. Species number alone, however, is not an adequate measure because 
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it is influenced by the size of an area and it gives every species of 

that area equal consideration when some may be more important (because 

of large numbers) than others. 

Another measure, bird species diversity (H'), is more useful 

because it is a function of species richness (number of species) and the 

distribution of individuals among each species, or equitability (J') 

(Tramer 1969, Kricher 1972, Uetz 1974). Equitability (J'), which has 

high values in my study (Table 4) when compared with other habitat types 

(Kricher 1972), may be calculated apart from species diversity (H'). 

When the equitability value within a population reaches its maximum of 

1.00, each species of that population on a site has the same number of 

individuals (ie. 5 indigo buntings, 5 house wrens, etc). Species di

versity (H') is highest when species richness is high and there is an 

even distribution of individuals among the species. This relationship 

is apparent where site A, with the highest species diversity, has the 

largest species richness (35) and equitability values; area C, with the 

lowest species diversity, has the lowest species richness and equitability 

values. The differences in species diversity and equitability from 

site to site are relatively minor, reflecting uniformity in species 

density and distribution within this community type. 

Area A has the highest density of breeding pairs with 310, while 

E follows closely with 297 pairs, and the other three have smaller but 

similar densities. While A and E have the largest total breeding popu

lations, they are also the smallest in area; there is a tendency for 

areas of smaller size to appear to have populations of greater density 

because more individuals with territories partially in the study area 
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are counted as nesters than in larger study areas. 

Floodplain forest has extensive forest edge with the presence of: 

area along the river where river and forest meet, many fields adjacent 

to the forest, and open areas in the canopy layer. Johnston (1947) 

determined the forest edge to be a unique community type based on its 

inhabitation by avian species different from forest interior and open 

field. Kendeigh (1944;1974) suggests and later demonstrated in breeding

bird censuses of Trelease Woods in central Illinois that avian forest

edge populations be expressed on a linear basis as pairs per km. Based 

on the classifications of Kendeigh (1944), Johnston (1947), and Bent 

(1919-1968), 51.2 percent of the total species and 49.5 percent of the 

mean population density in study areas A through D are forest edge (E) 

nesters, with forest interior (I) nesters making up the remaining 

percentages. 

The avian species can also be subgrouped by nest-site preferences 

based on the preferred nesting stratum categories of Bond (1957) and 

Bent (1919-1968). Using this system, 19.5 percent of the species and 

18.0 percent of the mean population density (on areas A through D) are 

high open nesters (HO), 48.8 percent of the species and 45.6 percent of 

the mean population density are low open nesters (LO), and 31.7 percent 

of the species and 36.4 percent of the mean population density are hole 

nesters (RN). 

Birds with high mean densities on areas A - D (Table 4) can be 

considered characteristic of the central Illinois floodplain forest where

as those occurring in low numbers are either uncommon to this region or 

prefer other habitat types. Some species occur in high mean densities 
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as a result of large numbers on one or a few sites. Area A has 12 species 

found in densities at least twice that of all sites except E while B has 

4 such species, C has none, and D has two. 

Area E, dissimilar in vegetational composition, also has avian 

species present in especially high densities. The indigo bunting, Acadian 

flycatcher, cardinal, and song sparrow are found in densities significantly 

greater than on A - D. The site also has high densities of warbling vireo 

and American redstart in common with area A. The red-headed woodpecker 

ranks third in density on the other sites and is found in low densities 

at E. 

River censuses.--A total of 61 species were recorded on the 2 trips 

with 59 on trip 1 and
.

57 on trip 2 (Table 5). Species were recorded as 

birds observed per half-hour interval and later converted to birds heard 

per km. In each trip, all species have a wide range of high and low 

density per interval while between trips 1 and 2 the mean density for 

almost every species is comparable. Only the northern oriole, mourning 

dove, and American redstart have mean densities on one trip at least. 

To compare the results o f  the river censuses with those for the 

field studies, the mean breeding-bird density for avian species on areas 

A through D and the combined mean density for species on the river censuses 

are expressed in terms of relative density (Table 6). For instance, the 

mean number of breeding pairs of indigo buntings on sites A - D (21. 8) 

is divided by the total mean avian density (230. 0) to yield a percentage 

9.5. For this species in the river censuses, 3.8 is divided by 32.8 (the 

number representing river census birds common to both census types and 
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not shown in Table 5), thus giving a relative density of 11.6. The table 

is limited both to those species common to river and field censuses and 

to those with relative densities of one percent or greater on either mean 

census. 

Of the top 11 species on the river censuses, 9 are among the top 

11 on the study sites but only the indigo bunting occupies the same rank. 

Ten avian species have relative densities at least one and one-half times 

higher.on the field sites than the river censuses (A) while 9 are higher 

by this value in the river censuses (B) (Table 6). All other species 

(18 of the total 37 species) have densities between these high and low 

values and hence are comparable. 

Wood ducks with broods were observed on both the site and river 

censuses. In the site studies, 3 breeding pairs of wood ducks were re

corded with 2 broods of 5 and 7 chicks. On the first river census, 1 of 

2 females sighted had a brood of 7 chicks while on the second trip, 3 

females and 3 broods were recorded with 1, 6, and 8 chicks. 

DISCUSSION 

Site studies. --In floodplain forest sites A through D, the importance 

values of the 2 canopy dominants dictate a silver maple-box elder com

munity, while understory distribution of these species indicates their 

continued importance. Other secondary dominants also significant in the 

understory are hackberry and slippery elm, but sycamore and cottonwood 

saplings are scarce or missing. 

Crites and Ebinger (1969), in an intensive floodplain vegetation 
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survey of the "first bottoms" (Putnam 1951) along the Embarras River in 

Coles County, Illinois, found vegetational results similar to mine with 

silver maple, cottonwood, box elder, and black willow being most im-
• 

portant, while understory seedlings and saplings tended toward increasing 

dominance by silver maple and box elder. Any difference in results be-

tween my study and theirs are probably due to varied sampling techniques 

(point-centered quarter method versus quadrat method) and my inclusion 

of the area beyond the "first bottoms". 

Area E has a vegetation pattern different from the other sites 

(Table 7) because it is located at higher elevation. Bell (1974a), in 

a survey of the Sangamon River in Piatt County, Illinois, found canopy 

vegetation distinctly·dominated by silver maple in areas of bottomland 

experiencing greater than 5 percent flooding. In areas of slightly 

higher elevation, or about 3 percent flooding, vegetation dominance 

changed from silver maple to hackberry and shingle oak, accompanied by 

an increased number of canopy tree species. 

In my study, area E shows these characteristics with the domination 

of hackberry in the canopy and a large number of species represented in 

both the canopy and understory strata (Tables 1 and 2) . Further evidence 

is shown in percent bare ground figures for the site. Bare ground in 

bottomland floodplain forest is primarily the result of the scouring 

effect of frequent flooding and the denuding of vegetation by standing 

water (Fawver 1947, Lindsey et al. 1961). This percentage is lowest at 

E (Table 7), indicating an area at higher elevation subject to less 

flooding. 

Scouring by flood waters may also inhibit the development of other 
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vegetational strata (Lindsey et al. 196 1). Hosner and Minckler (1963) 

have stated that bottomland deciduous forest progresses to a sub-climax 

forest until long-term, gradual aggradation from flooding has occurred. 

The understory vegetation at E is over twice the mean density of the 

other 4 sites, probably in part due to the lack of flood-caused vegetation 

destruction. Also, the smaller density of the tree canopy at E may have 

helped understory development by providing extra area for vegetation 

growth and necessary light penetration. 

Grasses require large amounts of sunlight for growth and develop-

ment as evidence by their early seral position in secondary succession 

(Johnston and Odum 1956). A forest with grasses as the dominant herb 

probably indicates good sunlight penetration to the forest floor. Sun-

light penetration at my floodplain forest sites could result at areas 
/ 

of open canopy or forest edge, which is prevalent in this characteristic-

ally long and narrow forest type. Area B has the smallest tree canopy 

density and the largest RF and RD Index value for grasses. Lindsay et 

al. (196 1) noted the abundance of sunlight (which might also enhance 

the development of the understory stratum) in an Indiana floodplain forest. 

Area E also has less forest interior than the other sites. With 

the total length of E (1. 2 km) nearly equal to that of the mean of A 

through D (1. 4 km), its area size is 3� ha smaller than the mean of the 

other sites (Table 7). Hence, E is composed of narrower strips of flood-

plain forest. 

Different from the other sites in vegetational composition and 

available forest, E also differs in its breeding-bird population (Table 

7). With a greater density of understory vegetation, 58.1 percent of the 
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avian population at E included in Table 7 are low open nesters while 45.0 

percent occur in this category for A through D. Narrower strips of 

forest at E create less available forest interior at this site resulting 

in greater densities of some forest-edge nesting species. 

The indigo bunting, over l� times more abundant at E, is a forest 

edge-understory nesting species. The territory of this bird was most 

often located at the outside edge of the forest, adjacent to agricultural 

land. Other indigo bunting territories occurred in openings of the 

forest canopy and the forest edge adjacent to the river. Bond (1957), 

in deciduous forest stands of southern Wisconsin, found this species 5 

times more common in open xeric forest than in his most mesic forest 

stands. 

The cardinal, another species in high density at E, most often 

utilized forest edge understory adjacent to the river. Fawver (1947), 

in a study of breeding-birds along the Sangamon River, found 6 of 9 

nesting cardinals in forest-edge shrub next to the stream. 

The song sparrow in another forest edge-understory nesting species 

in highest density at E. In a comparative study of bird populations 

throughout Illinois (Graber and Graber 1963), northern Illinois song 

sparrow densities yielded 95.9 pairs per 40 ha in edge shrubs and 1.7 

pairs per 40 ha in deciduous forest. 

Shrub-nesting species of the forest interior in higher density 

at E are the Acadian flycatcher and American redstart. These species 

prefer areas of dense understory, which are most predominant at E 

(Fawver 1947, Karr 1968). 

The red-headed woodpecker is the only species found with a much 
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higher mean density (3� times) at sites A through D. This species prefers 

areas of limited understory (Bent 1939) more characteristic of these 

sites. Large increases in the density of the red-headed woodpecker (1927-

195 5: 2.2 mean pairs per 40 ha; 1956-196 6: 26.2 mean pairs per 40 ha) 

' 
determined from breeding-bird censuses of another central Illinois flood-

plain forest were attributed to Dutch elm disease and the resulting 

creation of open areas and dead trees for nest sites (Hudson 1968). 

Some bird species, by their higher densities, show a preference 

for some study area other than E. High nesting density of a species at 

a particular site is probably the result of unique vegetation character-

istics which especially attract that species. While vegetational con-

figuration is mDre imp9rtant than plant species composition in determining 

avian �esting preferences (MacArthur and MacArthur 1961, James 1971), 

Bond (1957) points out that tree species have different forms and ar-

rangements of leaves, branches, and twigs serving to attract certain bird 

species. 

The common yellowthroat is common to all sites but in greatest 

density at area B (Table 4). This species prefers bush habitat adjacent 

to streams (Bent 1953), and commonly nests in grass-shrub mixtures 

(Johnston and Odum 1956). Higher densities of common yellowthroat at 

area B may be accounted for by a higher RF and RD Index value (91. 7 per-

cent) for grasses at this site (Table 3), a plant type which this species 

prefers for nesting. 

The warbling vireo, observed on all sites singing at the forest 

edge adjacent to the river, prefers forest areas which are open with 

scattered trees (James 1976). This species was found in greatest densities 



20 

at sites A and E which have similar and smaller canopy tree densities 

than all but one other site (Table 1). 

Sycamore has a high IV rank at areas A, C, and E, and certain 

avian species attracted to this tree type are also in greater densities 

at some of these sites. The yellow-throated warbler (once called the 

sycamore warbler) was most of ten observed in sycamore trees and is in 

highest density at A, where this tree species has its highest IV. The 

live sycamore contains many holes and hence is available for cavity 

nesting birds. The starling is a cavity nester found in highest densities 

at A. The wood duck is another cavity nester, nesting at A, C, and D. 

While some avian species appear in higher density on one or a 

few sites, the tufted 'titmouse and eastern wood pewee are the only birds 

of the top 26 species (Table 4) in nearly equal densities on all 5 sites. 

Bond (1957), in a study of breeding-birds from pioneer to climax forest 

in southern Wisconsin, found the eastern wood pewee a common nester in 

all habitats. Consequently, this species might be found in even density 

on my 5 sites as a result of being unbiquitous, or able to exist in a 

wide variety of habitat or vegetation types. 

Increased vegetational complexity through progressive seral stages 

characteristic of secondary succession toward a climax upland deciduous 

forest yields a total avian density, species diversity (H'), and equita

bility (J') which increases steadily to a peak in the shrubby stage, 

followed by a decline in the climax community (MacArthur and MacArthur 

1961, MacArthur et al. 1966, Roth 1967, Karr 1968, Hudson 1968, Shugart 

and James 1973). Karr (1968) explains this peak in the shrub community 

as the result of a complex vegetation structure made up of the 
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inter-mixing of grassland, shrubs, and trees. Increasing canopy shade 

with progression toward the climax community in upland forest results in 

a reduction of the shrub and ground cover layers (Hudson 1968). 

In a study of avian diversity and density in the Virginia Piedmont, 

Ferguson et al. {J.975] found both to increase in relation to the number 

of years since the completion of channelization. Bird species diversity 

was 1. 748 on the 2-year-old site, 2.025 on the 5-year-old site, and 2.342 

on the 9-year-old site while population density increased respectively 

from 240 to 360 to 520 birds per 40 ha. These steady increases in 

diversity and density were attributed to increased vegetational complexity 

characteristic of secondary succession. 

Progressive setal stage succession toward a sub-climax floodplain 

forest community (Hosner and Minckler 1963) yields an increasing bird 

species diversity which peaks in the final seral stage (Karr 1968, 

Zimmerman and Tatschl 1975) . .  This peak is probably the result of the 

floodplain forests' sub-climax state, which causes maintenance of well 

developed ground cover and understory strata. On my forest sites A 

through D (with a mean understory density over l� times that of the 

canopy), the mean bird species diversity is 3.182 while avian diversity 

is 2.767 for an upland deciduous forest in central Illinois and 2.739 

for a climax oak-hickory forest in Georgia (Roth 1967). 

Equitability (J'); the distribution of individuals among the 

species, follows the same pattern of increase throughout secondary suc

cession as does avian diversity (Tramer 1969, Kricher 1972, Zimmerman 

and Tatschl 1975). High equitability values in later seral stages are 

the result of an abundance and even distribution of nesting birds of 
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the same species, each with its own definitive territory (Kricher 1972). 

High values for avian density, diversity (H'), and equitability 

(J') in my floodplain forest sites in comparison with other habitat types 

indicate a habitat where many more bird species and individuals are 

present, and competition between nesting species is reduced. Intraspecific 

competition acts to lower avian diversity by causing unequal and 

smaller numbers of each species to be present in a population (Roth 1968). 

Karr (1968) has suggested that water may act as an additional stratum 

in attracting certain avian species. The prothonotary warbler, a species 

nesting on areas A, D, and E occurred in a nesting territory near the 

river's edge. 

With a well developed understory stratum on all sites, the greatest 

percentage of the breeding-birds on areas A - D are low open nesters 

(45 . 6 percent), but with no ground nesters. Fawver (1947) found similar 

results using slightly different categories in another central Illinois 

floodplain forest with 16. 4 percent of the total breeding-bird population 

tree canopy nesters, 47.2 percent shrub nesters, 35. 1 percent tree 

cavity nesters, and 1.3 percent ground nesters compared to 10.1 percent 

ground nesters in an upland forest. Although frequent flooding will 

destroy ground nests, it results in dying trees favorable to cavity 

nesters, while low percentages of canopy nesters are thought by Fawver 

(1 947) to be due to the patchy nature and small size of the canopy. Bond 

(1 95 7) suggests that canopy openess may serve to attract certain avian 

species. 

With an almost equally divided percentage of the total population 

density on A through D forest edge (49. 5 percent) versus forest interior 
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(50. 5 percent) nesters, my floodplain forest cormnunity must possess 

characteristics of both habitat types. Consequently, avian species at

tracted to either of these habitats are found. 

River Censuses. --The river censuses were conducted to compare an 

extensive length of floodplain forest with smaller, more intensively 

studied sectors of the same habitat. Moreover, the 2 census techniques 

can be compared as to whether one or the other yields more accurate 

information about breeding-bird populations of this community type. 

All species have a wide range of high and low densities in each 

trip (Table 5) as a result of being observed in varied numbers along 

certain portions of the river course. Comparative mean densities between 

trips 1 and 2 for almost all species reflect the consistency with which 

each species is found as part of the floodplain forest. The common 

grackle is one of the species found in varied mean density between 

trips 1 and 2. This may be the result of the gregarious nature of this 

species, often seen frequenting the river to feed and drink in flocks 

late in its breeding season. 

With 18 of 37  species (48. 6 percent) found in comparable relative 

densities (Table 6), similarities between riparian bird populations of 

long and short sectors of this habitat are evident. The indigo bunting 

ranks a similar first in relative density for both study area and river 

censuses, while other species such as the Acadian flycatcher and cardinal 

also occur in comparatively high relative densities. The gray catbird 

and white-breasted nuthatch are two species occurring in similarly low 

relative densities for both census types but nevertheless may be im

portant members of this community. 
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Some species may appear in higher relative densities on the study 

areas because of being more conspicuous. Detection of birds on the river 

censuses was based almost totally on song from the confines of a canoe 
I 

whereas birds on the field areas were located on land by both song and 

sight. The American robin, often beginning its song before sunrise 

(Leopold and Eynon 1963), was observed in much greater relative densities 

on the field sites. When both river trips began over an hour after sun-

rise, this species may have completed its song, thus going unnoticed. The 

red-headed woodpecker, downy woodpecker, red-bellied woodpecker, and 

starling, all species which sang at irregular intervals, were found in 

higher relative densities on the study sites where chances of detection 

were better. In addition, early nesting species, such as the latter 4 

mentioned (Bent 1939, Bent 1950), may have been less evident on the 

river censuses because of the late dates of these trips. 

Sections of marginal habitat included on the river censuses and 

intentionally excluded from the study sites probably account for other 

differences in relative density between censuses. Greater densities 

of some forest-edge birds, such as the song sparrow and American gold-

finch, are found on the river censuses where agricultural land adjacent 

to the river and shrub habitat were more likely to be included. 

Differences in relative densities between censuses may be due to 

differences in sampling techniques or reflect true variations in the 

population. The intensively censused field sites, which gave the op-

portunity for closer observation of birds and careful regulation of 

habitat type, seem to give more information on the true breeding-bird 

population of the floodplain forest whereas the river censuses provide 
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a useful, more readily obtainable, but more general account of the birds 

associated with this community. 

Central Illinois Comparisons.--The central Illinois floodplain

forest studies used for comparison with mine (Table 8) were conducted 

by graduate students at the University of Illinois. Hudson's (1968) 

study, comparing a floodplain forest with a forest edge, was conducted 

at Allerton Park in Piatt County, while Karr (1968) studied breeding

bird populations in relation to secondary succession on abandoned strip

mined areas in a near Kickapoo State Park in Vermillion County. 

Bird species diversity (H') and equitability (J') are nearly 

equal in all 3 studies, reflecting uniformity in species richness and 

the distribution of individuals among the species in this habitat type. 

The greater nesting density found in Vermillion County may be the 

result of proportionately larger populations on small areas. 

Of the 17 species in highest mean density on my sites A through E 

in Coles County, 15 occur among the first 17 in Piatt County with 14 

of 17 in Vermillion County, demonstrating that many birds in abundance 

in Coles County are at least part of the floodplain forest community 

elsewhere in Illinois. The Acadian flycatcher is the only species present 

on all 3 sites with differences in density of less than l� times among 

the sites. While the indigo bunting ranks first in mean density on my 

sites in Coles County, its top position is replaced by the American 

redstart in Piatt County and by the American redstart and starling in 

Vermillion County. Through the years, the American redstart has repeatedly 

occurred in high densities in riparian censuses of  Allerton Park in Piatt 

County, Illinois (Hudson 1968). 
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Among the species in densities high enough to be listed (Table 8), 

the cerulean warbler and hairy woodpecker are absent only in Coles County, 

8 are absent only in Piatt County, and 5 are absent only in Vermillion 

County. The hairy woodpecker, in addition to the orchard oriole and 

ruby-throated hummingbird, are species which might have nested on my study 

areas but went undetected because I did not know their calls. This type 

of census error, along with location and vegetation differences, could 

account for some of the missing species in the other 2 studies. 

The song sparrow and eastern kingbird are the only species pre

sent on my study areas while absent on the other 2. The song sparrow, 

ranking fourth in mean density on my sites A through E, used areas of 

well developed sweet clover outside the floodplain forest in Karr's 

(1968) study and was strangely absent from Hudson's (1968) forest edge 

site, a habitat often considered part of this species' nesting territory 

(Bent 1968) and one which contributed most to its occurrence on my sites. 

Regional Comparisons. --The floodplain forest studies used for the 

regional comparison (Table 9) were conducted in Kansas (Zimmerman and 

Tatschl 197 5) as part of a breeding-bird census of 5 floodplain habitats, 

and in Maryland (Criswell et al. 1973). While the Atlantic Ocean pro

vides a natural barrier to birds in Maryland, the Kansas study is signi

ficant in that it occurs near the western border of the ranges of many 

species characteristic of the eastern deciduous forest. Species are 

listed in descending order according to those: common to all 3 censuses, 

from Kansas only, from Kansas and Illinois, from Illinois only, from 

Illinois and Maryland, and from Maryland only. 

Zimmerman and Tatschl (1975), in making the same geographic 
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comparison using Karr's (1968) study in place of mine, noted a general 

decrease in total breeding-bird density from east to west. The mean 

breeding-bird density on my Areas A - E does not support this observation. 

Some species do decline sharply in total density from east to west and 

include the Acadian flycatcher, starling, American redstart, Carolina 

chickadee, prothonotary warbler, and wood duck, with the latter 4 pre

sent in Maryland and Illinois only. The high total breeding-bird density 

in the Maryland study may be the result of the site's small area (7.6 ha) 

rather than its geographic location, but in another breeding-bird census 

of the Maryland floodplain forest (Robbins 1974), 18.4 ha in size, a 

similarly large density (457 pairs per 40 ha) was obtained. 

While total breeding-bird density is highest in Maryland, bird 

species diversity (H') and equitability (J') figures at this site are 

lower than those similar values in Illinois and Kansas. Low avian 

diversity and equitability in Maryland reflect a smaller species richness 

(21) and a more variable distribution of individuals among the species. 

Of the top 17 species in highest mean density on my sites A - E 

in Illinois, 12 occur among the first 17 in Kansas with 11 of 17 in 

Maryland. There is no species present on all 3 sites, however, in 

similar density (differences in density of less that l� times among the 

sites). While the indigo bunting is first in mean density in Illinois, 

this species occurs in medium density in Kansas and is absent in Maryland. 

In Kansas the cardinal ranks first in density while the starling holds 

this position in Maryland. 
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TABLE 1 

Canopy Trees on S F loodp la in Fore s t  Sites in Centra l I l l inoi s  Ranked in. De scend ing Order of Mean IV for Sites A Through D.  

A B 
304 . 5  trees /ha 2 16 . 4  trees /ha ' 

Spec ies 
GI t' GI 

= � GI 
GI GI U al = g � g  � t' � �  � or! GI � t' -n ! � 

.... :I .... or! .... i:: � .... :I .... or! . � "' O' <G ID � j  � i  � � <a "" 
... GI ... i:: ... � QI ... :! � � ·1:4 QI ... :! 2l  :! � 1:4 1111 ... 1111 ... 

S i l ver maple 28 . 4  31 . 9  3 9 . 9 100 . 2  1 2 9 . 0 34. 7 40 . 6  104 . 3  1 
Box e ld er 28 . 4 28 . 4  10 . 6  67 . 4  2 30 . 0  3 2 . 0  14 . 1  76 . l  2 
Ha ckb e r ry 7 . 6  7 . 4  5 . 1 2 0 . 1 5 1 1 . 4  9 . 1 13 . 2  33 . 7  4 
Sycamore 8 . 7  8 . 8  2 9 . 3 46 . 8  3 1 . 0  . 6  7 . 6  9 . 2  6 
Co t t onwood 8 . 7  8 . 1 9 . 4  26 . 2 4 9 . 3  9 . 9 lS . 5  34 . 7  3 
S l ip p e ry e lm 6 . 5  4 . 7  2 . 8  14 . 0  6 8 . 3  5 . 9  2 . 6  1 6 . 8  s 
B lack wa lnut 4 . 3 4 . 7  . 9  9 . 9 7 3 . 0  2 . 6  3 . 3  8 . 9 7 
Green a sh 3 . 3  2 . 0  . 4  5 . 7  8 3 . 0  2 . 0  1 . 3  6 . 3  8 
B l a c k  w i l low 1 . 0  2 . 0  1 . 2  4 . 2  9 2 . 0  1 . 3  1 . 3  4 . 6  9 
Oh io b uckeye 
Osage orange 
Bur oa k 2 . 1  1 . 4  . 3  3 . 8  10 2 . 0  1 . 3  . 1  3 . 4  10 
B i t t ernut hickory 
Ba s swood 
Red haw 
Honey locu s t  1 . 0  . 6  . 4  2 . 0  1 1  
Red oak 
Others l 1 . 0  . 6  . 1  1 . 7  

c D 
410 . 0  trees /ha 430 . 5  trees/ha 

GI t' GI 

= t' al � t' � i � t' 
GI U 

� g � or! u � �  � 
.... ::s .... or! .... :I u ::s .... "" � "' O' � � � i <a O' � ID <a "" 
... al ... GI ... El 
:! � :! � :! e; � GI ... :i R :! ,g � � 1111 ... 

3 1 . 9  44 . 0  56 . 7  132 . 6  1 24. 6 33 . 4  46 . 2  104 . 2 1 
2 1 . 7  19 . 7  1 0 . 1 5 1 . 5  2 1 9 . 5 22 . 3  1 7 . 6  5 9 . 4 2 

7 . 2  4 . 7  2 . 7  1 4 . 6 6 1 2 . 8  13 . 4  10 . 6  36 . 8  3 
7 . 3  10 . 4  8 . 6  26 . 3  3 5 . 9 4 . 4  3 . 2  13 . 5  6 
3 . 0  2 . 3  4 . 4  9 . 7 7 6 . 8  5 . 0  1 1 . 8  2 3 . 6  4 

12 . 5  8 . 7 3 . 3 24. S 4 5 . 9 4 . 4  1 . 0  1 1 . 3  7 
4 . 1 2 . 3  3 . 3  9 . 7  8 7 . 7  S . 5 4 . 0  1 7 . 2  s 
8 . 3  S . 8  5 . 7  . 1 9 . 8 5 5 . 9 2 . 8  1 . 4  1 0 . 1 7 

1 . 7  1 . 1  . 2  3 . 0  1 1  
1 . 0  . 5  l . S  1 1  3 . 3  3 . 3  . 6  7 . 2  8 
2 . 0  1 . 1  4 . 8 7 . 9  9 

2 . 6  1 . 7 2 . 7  7 . 0  9 
1 . 0  . s  . 4  1 . 9  10 . 8  . 5  1 . 3  12  

1 . 7  1 . 1  . 4  3 . 2  10 

. 8  1 . 1  . 3 2 . 2  

E 
3 14 , 3 tree s /ha 

al t' GI 
al = g � ti � t'  :: }1 � 

.... :I .... or! � � i  <G ID � i  ... i:: 

:! �  � 2l  e; � 1111 Q 

9 . 9 9 , 9  1 1 . 7 31 . 5  3 
8 . 9 8 , 5  1 1 . 9 2 9 . 3 4 

1 7 . 1  19 , 7  24 . 6  6 1 . 4  1 
4 . 9 4 . 9  1 6 . 3  26 . 1  s 

. 8  . 7  . 2 1 .  7 1 6  
13 . 8  14 . 0  5 . 9  33 . 7  2 

9 , 8  8 . 5  3 . 0  2 1 . 3  7 
8 . 2 8 . 6  7 . 2  24 . 0  6 

. 8  . 7  . 3  1 . 8 15 
4 . 9 4 . 2 1 .  7 10 . 8  1 1  
2 . 3  2 . 1  1 . 0  5 . 5 1 3  
2 . 4  2 , 8  6 . 4  1 1 . 6  9 

3 . 2  2 . 8  1 . 8  7 . 8  1 2  
1 . 6  1 . 4  . 4  3 . 4  14 
4 . 9 4 . 9 3 . 6 13 . 4  8 
4 . 0  4 . 2  3 . 1 1 1 . 3  10 
2 . 4  2 . 1  . 9  5 . 4  

lo thers with importance values � 3 . 0  (li of total IV) inc lude red mulberry, Kentucky coffee-tree , chinquapin oak , and . sassafra s .  

w 
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TABLE 2 

Un der stor y V egetati on on 5 Floodplai n For est Sites in Centr al Illinois Rank ed in 
D escen din g Or der of Me an RF and RD Index for Site s A '111r ough D .  '111 e RF +RD 

In dex Is D er i ved Fr om Combined RF and RD V alues. 

A B c D E 
541 stems/ ha 289 st ems/ ha 590 stems/ ha 799 stems/ ha 1272 stems/ ha 

Species RF+RD RF+RD RF+RD RF+RD RF+RD RF+RD RF+RD RF+RD RF+RF RF+RD 
In dex R an k Index R ank Index Rank Index Rank Index Rank 

Box elder 52. 2 1 51. 5 1 36. 3 1 53. 9 1 8. 4 8 
Grape 32. 9 2 15. 8 4 31. 4 2 18. 6 2 45. 8 1 
Silver maple 18. 9 4 31. 1 2 14. 7 7 14. 5 7 6. 5 9 
Sl i pper y elm 6. 6 8 25. 6 3 28. 6 3 17. 1 3 13 . 8  5 
P oi son -ivy 25. 6 3 11 . 5  6 20. 8 5 16. 5 4 15. 5 4 
Hackber ry 17. 0 5 14 . 3  5 20. 2 6 15. 6 6 32. 2 2 
Greenbr ier 12. 9 7 4. 6 10 23. 5 4 15. 9 5 18 . 5  3 
E lderb erry 16. 0 6 10. 3 7 2. 8 10 10. 2 8 3. 9 14 
Gr een ash 6. 6 8 9. 9 8 5. 4 9 3. 9 10 1. 5 15 
V ir gi ni a  c reeper 4. 9 9 3. 0 13 6. 0 8 3. 2 11 
Ohi o  buckey e 3. 0 12 9. 8 9 11. 1 6 
Mu lber ry 7 . 8 9 1. 3 12 1. 2 14 
Basswood 4 . 6 11 1. 2 13 5. 6 10 
Sy camor e  1. 4 14 1. 9 11 4 . 0 13 
S assafr as 1. 4 15 1. 2 16 9. 7 7 
Trumpet vi ne 1. 3 13 1. 2 15 4. 9 12 
A merican b ladder nut 1. 8 12 5. 4 11 
Oth ersl 4. 9 5. 4 5. 8 14. 3 11 . 4  

Oth ers havin g  a mean RF + RD Index value £. 1. 2 include cor alberry ,  bi tter nut hi ck ory , black 
walnut, apple tr ee, catalpa, r ed haw, wahoo, bu ttonb ush, osage or ange, Kentucky coffee- t ree, 
black ch err y ,  honey locust, r ed oak ,  b ur oak , pawpaw. 

w 
.i::-. 



TABLE 3 

Gr ou nd Cover V eget at ion on 5 Floodpl ain Forest Sit es in Central Illinois Rank ed in 
Descending Order of Mean RF a nd RD Index f or Sites A T hr ou gh D .  

P er cent A B c D E 
Ba re g rou nd 37. 5 38. 6 40 . 7  33. 7 30. 1 

Species 

Grasses1 

Nett l e  
Ast er 
P oison- ivy 
Coneflower 
V iol et 
H orse weed 
Cl earwee d 
Smart weed 
Wa t e r  l eaf 
Coral berry 
Trumpet vine 
H onewor t  
Gra pe 
Ot hers2 

lGrasses inclu de: 

RF+RD RF+RD RF+RD RF+RD RF+RD RF+RD RF+RD RF+RD RF+RD 
Index Rank Index Rank Index Rank Index Rank Index 

70. 9 1 91. 7 1 58. 1 1 85. 6 1 83. 8 
47. 6 2 12. 4 6 51. 1 2 58. 0 2 19. 6 
17 . o  5 13. 5 4 41. 1 3 14. 4 3 15. 2 
26. 1 3 28. 0 2 13. 3 5 12. 7 4 48. 6 
19. 4 4 19. 3 3 3. 1 8 10 . 9  5 

6. 3 6 2. 8 9 13. 8 4 3. 6 
13. 4 5 ' 6. 9 6 8. 9 

3. 2 8 3. 8 8 5. 9 7 2. 6 
5. 8 7 6. 3 7 2. 6 

7. 5 6 
6. 3 7 

2. 0 10 2. 5 8 
3. 1 9 2. 5 9 

3. 2 9 8. 9 
5 . 4 3. 2 6. 2 

P oa comp ressa, Cinna arundinaceae, Leersia virg inica, Elymu s virg inicu s, 

RF+RD 
R ank 

1 
3 
4 
2 

7 
6 
8 
9 

5 

Mu hlenb erg ia t enu iflora, Setar ia fab errii, Hy strix p atu l a, L eersia oryzoides, Mu hlenb erg ia f rondosa, 
Ec hinoc hloa cru sg alli, P anicum dicholomif loru m, and Ca rex .fil?.• ( sedge) . 
Zo th ers inclu de those wit h a mea n  RF and RD T ndex valu e 4' 1. 1 and inclu de beggar-tick ,  crown beard, -
elde rberry ,  j ewel-weed, a nd wild ginger. 

,_. 

UJ 
V1 
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TABLE 4 

Breeding Bird s on 5 Floodp lain Fores t  S ites in Central Illino is Expressed as the 
Number of Pairs Per 40 ha (100 Acres ) .  Species Are Lis ted in Descending 

Order of Mean Dens ity for Area s A Through D .  

Species Habitat 1 Ne sting A B c D E Mean values 
stratum2 (area s A-D) 

Indigo bunting E LO 1 9  26 27 15 38 2 1 . 8  
Hous e  wren I HN 12 16 1 9  11 22 14. 5 
Red-headed woodpecker E HN 12 13 16 16 4 14. 3 
A cad ian flycatcher I LO 12 .6 16 21 31 1 3 . 8 
Card ina l E LO 12 11 13 13 18 1 2 . 3 
Song sparrow E LO 16 10 10 8 27 11 . 0  
Tufted titmouse I HN 8 10 13 11 9 10. 5 
Warbling vireo E HO 19 3 6 3 13 7 . 8  
Downy woodpecker I HN 4 6 .  10 11 9 7 . 8  
Eastern wood pewee I HO 8 6 6 8 9 7 . 0  
Great crested flycatcher I HN 4 10 3 8 9 6 . 3  
Red-eyed vireo I LO 16 3 3 3 4 6 . 3  
Blue-gray gnatcatcher I HO 12 3 3 + 4 6 . 3  
Carolina chickadee I HN 4 3 10 5 9 5 . 5 
Yellow-throated warbler I HO 16 + 6 + + 5 . 5  
Caro l ina wren I LO 8 3 6 3 9 5 . 0  
Northern oriole E HO 4 13 + 3 4 5 . 0  
Common yel lowthroat E LO 4 10 3 3 4 5 . 0  
Ea s tern kingbird E HO 12 + 3 5 4 5 . 0  
American redstart I LO 1 9  + + + 13 4 . 8 
Starling E HN 12 + 3 3 4 4 . 5  
American robin E LO 12 6 + + 0 4 . 5  
Yel low-bil led cuckoo I LO 8 6 + 3 13 4 . 3 
Prothonotary warbler I HN 1 2  0 + 5 4 4 . 3 
.Red-bellied woodpecker I HN 4 6 3 3 9 4. 0 
American go ldfinch E LO 7 + 3 5 4 3 . 8  
Conmon flicker E HN 4 3 3 5 4 3 . 8  
Conmon grackle E LO 4 10 + + + 3 . 5 
House sparrow E HN 4 3 3 3 + 3 . 3  
Yel low-throated vireo I HO 8 0 + 3 + 2 . 8  
Gray catb ird E LO 4 3 + 3 4 2 . 5  
Wood duck I HN 4 + 3 3 + 2 . 5  
White-breasted nuthatch I HN + 6 + 3 + 2. 3 
Northern parula I HO + + 3 5 + 2 . 0  
Blue jay E LO 4 + + 3 + 1 . 8  
Brown thrasher E LO 4 + + + + 1 . 0  
Eastern phoebe E LO 4 + + + + 1 . 0  
Field sparrow E LO + 3 + + 4 . 8  
Wood thrush I LO + + 0 3 + . 8  
Mourning dove E LO + + + 3 + . 8  
Red-winged b lackbird E LO + + + + 4 + 

Area length (km) 1 . 2  1 . 4  1 . 2  1 . 8 1 . 2  1 . 4  
Area size (ha) 10. 3 1 2 . 4  1 2 . 4 15 . 0  9 . 0  1 2 . 5 
Number o f  s�ecies 35 26 25 3 2  2 8  2 9 . 5 
Pairs/40 ha 310 202 205 192 2 97 230. 0 
Species divers ity (H ' ) 3 . �58 3 . 074 2 . 972 3 . 223 3 . 074 3 . 182 

. .  Equitability (J ' )  • 97 . 94 . 92 . 93 . 92 . 94 
IE • edge , I • interior. 2LO .. low open , HO .. high open , HN "' ho le ne ster . 
3Difference in column sums and tota l  value s due to rounding errors • 

. - - ____:........----- -- --- ' . .  
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TABLE S 

Ma le Birds Observed on Two Canoe Trip s Down the Embarra s River Listed in Des cend ing 
Order o f  Combined Mean Density. Numbers Represent Avian Dens ities a t  Ha lf-Hour 

Interva ls Converted to Birds Observed Per Km. 

Species 

Ind igo bunting 
A cad ian flycat cher 
Song sparrow 
Coumon grackle 
Tufted titmouse 
Cardina l  
Warb l ing vireo 
Eas tern wood pewee 
Caro lina chickadee 
House wren 
Red-headed woodpecker 
Ye llow-bil led cuckoo 
Blue-gray gna t catcher 
Downy woodpecker 
Red-eyed vireo 
American go ld finch 
Carolina wren 
Prothonotary warbler 
Common yellowthroa t  
Eas tern kingbird 
Ye l low- throated warbler 
Great crested f lycat cher 
Northern parula 
Hous e  sparrow 
Northern orio le 
Red -winged blackbird 
Mourning dove 
American redstart 
Red �bel l ied woodpecker 
Blue j ay 
Gray catbird 
White-brea sted nuthatch 
Others l 

Low 

0 . 8  
2 . 0  
0 . 4  
0 . 4  
0 . 0  
0 . 8  
o . o  
0 . 4  
0 . 4  
0 . 0  
o . o  
o . o 
o . o  
0 . 4  
o . o  
o . o  
o . o 
0 . 4  
0 . 0 
o . o  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
o . o  
o . o  
0 . 0  
0 . 0  
o . o  
0 . 0  

Trip 1 
(.June 2 1 )  

Mean 

3 . 5 
2 . 6  
2 . 2  
2 . 3  
1 . 3  
1 . 4  
1 . 5  
1 . 2  
1 . 0  
1 . 0  
0 . 9 
0 . 9 
1 . 0  
0 . 8 
0 . 8  
0 . 6 
0 . 8 
0 . 6 
0 . 4  
0 . 6 
0 . 4  
0 . 5 
0 . 6  
0 . 6  
0 . 8 
0 . 6  
0 . 3  
o . 6 
0 . 5 
0 . 5 
0 . 3 
0 . 3 
4 . 3 

High 

7 . 0  
3 . 3  
4 . 2  
5 . 0  
2 . 0  
2 . 5  
3 . 8  
2 . 0  
2 . 5  
2 . 9 
2 . 0  
1 .  7 
2 . 5  
1 . 3  
2 . 0  
1 .  7 
2 . 9 
0 . 8  
0 . 8  
1 . 3  
1 . 3  
1 . 3  
1 . 3  
2 . 0  
1 . 7  
2 . 0  
0 . 8  
2 . 5  
1 . 3  
2 . 0  
1 . 3  
0 . 4  
1 . 3  

Low 

2 . 4  
0 , 8  
0 . 4 . 
0 . 0  
0 . 8  
o . o  
0 . 4  
0 . 4  
o . o  
o . o  
0 . 4  
o . o  
o . o  
o . o  

. o . o  
o . o  
o . o  
o . o  
0 . 0  
o . o  
0 . 4  
0 . 0  
o . o  
o . o  
0 . 0  
0 . 0  
0 . 4  
0 . 0  
o . o  
0 . 0  
0 . 0  
o . o  
0 . 0  

Trip 2 
(.June 27 )  

Mean 

4 . 0 
2 . 8 
2 . 7  
1 . 3  
1 .  7 
1 . 4  
1 . 2 
1 . 5  
1 . 3  
1 . 0  
1 . 1  
1 . 0  
0 . 9 
0 . 9 
0 . 8  
1 . 0  
0 . 6 
0 . 8  
0 . 7 
o . s 
0 . 7 
0 . 6  
0 . 4  
0 . 4  
0 . 2  
0 . 4  
0 . 6 
0 . 3 
0 . 4  
0 . 3 
0 . 4  
0 . 4  
2 . 6 

High 

6 . 8 
4 . 4  
4 . 8  
3 . 2  
3 . 2  
2 . 4  
2 . 4  
2 . 4  
3-. 2 
2 . 4  
2 . 8  
2 . 4  
2 . 4  
1 . 6  
2 . 8 
2 . 4  
1 . 6  
1 . 6  
1 . 6  
1 . 6  
1 . 2  
1 . 6 
1 .  2 
1 . 2 
0 . 4  
1 . 2  
1 . 2 
1 . 6  
1 . 2  
0 . 8  
0 . 8 
1 . 2  
2 . 0  

Combined 
mean 

3 . 8  
2 . 7  
2 . 4  
1 . 8  
1 . 5  
1 . 4  
1 . 4  
1 . 4  
1 . 2  
1 . 0  
1 . 0  
1 . 0  
1 . 0  
0 . 8 
0 . 8 
0 . 8 
0 . 7 
0 . 7 
0 . 6 
0 . 6 
0 . 6  
0 . 6  
0 . 5 
0 . 5 
0 . 5 
0 . 5  
0 . 5  
0 . 5 
0 . 5  
0 . 4  
0 . 4  
0 . 4 
3 . 5 

Total 35 . 8 34 . 9 36 . 0 

lspecies recorded a t  a comb ined mean d ens ity � . 2  km p e r  hour : wood duck , turkey 
vu l ture , red-tai led hawk , bobwhite , chimney swift , ruby- throated hummingb ird , co1umon 
flicker , ha iry woodpecker , ea s t ern phoebe , barn swa l low, common crow , brown thra sher , 
Amer ican robin , wood thru sh , ea stern b luebird , cedar waxwing , s tar l ing , ye l low-throated 
vireo , black-and -white wa rbler , yel low warb ler , ceru lean warbler , Louis iana waterthrush , 
ye l low-brea s ted chat , orchard orio le ,  s c a r l e t  tanager , ro s.e-brea s ted grosbeak , ru fou s - s id e d  
towhee , chipping sparrow , fie l d  sparrow. 
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TABLE 6 

Re la t ive Dens ity , Determined as a Percentage o f  the Mean o f  Each Bird Species 
Found in Both the Study S ites and River Breed ing Bird Censu s e s . 

Spec ies 

Ind igo bunting 
House wren 
Red -headed woodpecker 
Acad ian f lyca tcher 
Card ina l 
Song sparrow 
Tufted t i tmouse 
Warb ling vireo 
Downy woodpecker 
Eas tern wood "powee 
Great cres ted f lycatcher 
Red -eyed vireo 
Blue-gray gnatcatcher 
Caro l ina chickadee 
Yel low-throated warb ler 
Caro l ina wren 
Northern orio le 
Common ye l lowthroat 
Eastern kingb ird 
American red s tart 
Star l ing 
American rob in 
Yel low-bi l led cuckoo 
Prothonotary warb l er 
Red-bel l ied woodpecker 
American go ld finch 
CoD1Don flicker 
Coamon grackle 
House sparrow 
Ye l low-throated vireo 
Gray catb ird 
Wood d uck 
White-brea s ted nuthatch 
Northern parula 
Blue jay 
Mourning dove 
Red -winged b la ckbird 
Others l 

To ta l 

S tudy S ites 
A - D 

9 . 5 
6 . 3  
6 . 2  
6 . 0  
5 . 3  
4 . 8 
4 . 6  
3 . 4  
3 . 4  
3 . 0  
2 . 7  
2 . 7  
2 . 7  
2 . 4  
2 . 4  
2 . 2  
2 . 2  
2 . 2  
2 . 2  
2 . 1  
2 . 0  
2 . 0  
l .  9 
l .  9 
l .  7 
1 . 6  
1 . 6 
1 . 5  
1 . 4  
1 . 2  
1 . 1  
1 . 1  
1 . 0  
0 . 9 
0 . 8  
0 . 3  
0 . 3  
1. 7 

100 . 37. 

River 
census 

11 . 6  
3 . 0  
3 . 0  
8 . 2 
4 . 3 
7 . 3  
4 . 6 
4 . 3 
2 . 4  
4 . 3 
1 . 8  
2 . 4  
3 . 0  
3 . 6  
1 . 8  

. 2 . 1  
1 . 5  
1 . 8  
1 . 8  
1 . 2  

. 3  

. 3  
3 . 0  
2 . 1 
1 . 2  
2 . 4  

. 3  
5 . 5  
1 . 5  

. 3  
1 . 2  

. 3  
1 . 2  
1 . 5  
1 . 2 
1 . 2  
1 . 5  
1 .  7 

100 . 77. 

Extreme 
d i fferences 

A 

B 

A 

A 
A 
A 
B 

B 
A 
B 

A 

A 

B 
B 
B 
B 

1specit: s with a relative dens ity o f <. 1 . 0  percent on both the river and fie ld 
study censuses inc lude field sparrow , brown thrasher , eastern phoebe , wood 
thrush . 
2A des ignates those spec ies with a relative d ens ity at lea s t  one and one
ha lf times greater on the fie ld s tudy s ites . 
3B des ignates those spec ies with a rela t ive d ens ity at lea s t  one and one
hal f  t imes grea ter on the river censuses . 
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TABLE 7 

A Comparison of Principa l Vegetation and Breed ing -Bird Populations 
Between A rea s A Through D and E .  

Species A - D E 
Index Index 

Area size (ha ) 12 . 5  9 . 0  
Area length (km) 1 . 4  1 . 2  

Canopy trees 340 . 4  trees /ha 314 . 3  trees /ha 
Silver map le 110 . 31 31 . 5  
Box elder 63 . 6  29 . 3  
Hackberry 26 . 3  61 . 4  
Sycamore 24 . 0  26 . 1  
Cottonwood 23 . 6  1 .  7 
Slippery elm 16 . 7  33 . 7  

Unders tory vegetat ion 544 . 8  stems /ha 1272 stems /ha 
Box elder 48 . 52 8 . 2 
Grape 24 . 7  45 . 8  
Silver maple 19. 8 6 . 5 
Slippery e lm 1 9 . 5 13 . 6  
Poison ivy 18 . 6  15 . 3  
Hackberry 16 . 8  32 . 1  
Greenbrier 14 . 2  18 . 5 ·  

Ground cover 
76 . 62 

Gras ses 83 . 8  
Nettle 42 . 3  19 . 6  
A s ter 2 1 . 5 15 . 2  
Poison ivy 20 . 0  48 . 6  
Coneflower 13 . 2  o . o  
� bare ground 37 . 6  30 . 1  

Breeding birds 230 . 0  prs /40 . ha 297 prs /40 ha 
Indigo bunting 2 1 . 8  38 
House wren 14 . 5  22 
Red-headed woodpecker 14 . 3  4 
Acadian flyca tcher 1 3 . 8 31 
Cardina l  12 . 3  18 
Song sparrow 11 . 0  27 
Tufted titmouse 10 . 5  9 
Warbling vireo 7 . 8  13 
Downy woodpecker 7 . 8  9 
Eastern wood pewee 7 . 0  9 
Great crested f lyca tcher 6 . 3  9 
Red-eyed vireo 6 . 3  4 
Blue-gray gnatcatcher 6 . 3  4 
Caro lina chickadee 5 . 5  9 
Yellow-throated warbler 5 . 5  + 
Carolina wren 5 . 0  9 
Northern oriole 5 . 0  4 
Coamon yellowthroat 5 . 0  4 
Eas tern kingb ird 5 . 0  4 
American red s tart 4. 8  13 
Starling 4 . 5  4 
American robin 4 . 5  0 
Yellow-bil led cuckoo 4 . 3  13 
Prothonotary warb ler 4 . 3  4 
Red-bellied woodpecker 4 . 0  9 

Mean importance va lue 
�ean RF + RD Index 
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TABLE 8 

F loodpla in-Fore s t  Breed ing B ird s from Coles , P ia t t ,  and Vermi l l ion 
Count ie s l in Centra l I l l ino is Expres s ed in Pairs Per 40 Ha . 

Species 
Coles Area s A - E 
Low Mean High 

Ind igo bunting 15 
A cad ian f lycatcher 6 
Hous e  wren 1 1  
Song sparrow 8 
Card ina l 11 
Red -headed woodpecker 4 
Tu fted t i tmouse 8 
Warbling vireo 3 
Downy wood pecker 4 
Eas tern wood pewee 6 
Great cre s ted f lycatcher 3 
American red s tart + 
Ch icadee s p . 2 3 
Ye l low-bi l l ed cuckoo + 
Caro l ina wren 3 
Red - eyed vireo 3 
Red -b illed woodpecker 3 
Northern oriole + 
Common ye l lowthroa t 3 
Eas tern kingbird + 
Star l ing + 
B lue-gray gna tcatcher + 
Ye l low-throated warbler + 
Prothonotary warb ler 0 
C0tm1on flicker 3 
American go l d f inch + 
American rob in 0 
Gray catbird + 
Yel low-throated vireo 0 
Wood duck + 
White-brea s ted nutha tch + 
Northern parula + 
Blue j ay + 
Wood thrush 0 
Cerulean warb ler 
Hairy woodp ecker 
Kentuc� warb ler 
Others 3 

Area s ize (ha ) 
Number o f  species 
Number o f  pairs /40 ha 
Species d iversity (H ' )  
Equitab ility (J ' )  

2 5 . 0 
17 . 2  
16 . 0  
14. 2 
13 . 4  
1 2 . 2  
10. 2 

8 . 8 
8 . 0  
7 . 4  
6 . 8  
6 . 4  
6 . 2 
6 . 0  
5 . 8  
5 . 8 
5 . 0  
4. 8 
4. 8 
4 . 8 
4 . 4  
4 . 4 
4 . 4 
4 . 2  
3 . 8 
3 . 8  
3 . 6  
2 . 8  
2 . 2  
2 . 0  
1 . 8  
1 . 6  
1 . 4  

. 6  

11 

11 . 8  
25 - 35 

241 
3 . 157 

. 94 

38 
31 
22 
27 
18 
16 
13 
1 9  
1 1  

9 
10 
1 9  
10 
13 

9 
16 

9 
13 
10 
12 
12 
1 2 
1 6  
1 2  

5 
1 ·  

12 
4 
8 
4 
6 
5 
4 
3 

P iatt 

16 
· 12 

12 

16 
24 
12 

8 
14 
14 
30 

8 
10 
10 
12 
12 

·4 

2 
8 
4 

12 

10 
4 

1 2  

4 

12 
4 

6 

1 0 . 1 
29 

298 
3 . 206 

. 94 

Vermi l lion 

13 
23 

16 
26 
26 
23 
1 9  
13 
32 
2 9  

6 
3 

13 
19 

6 
6 

32 
13 

13 
23 

6 
6 

1 3  
6 

1,3 
13 
10 
lj 
13 
26 

3 

6 . 2 
31 

490 
3 . 2 1 1  

. 94 
From this s tudy , Hudson ( 1 968) , and Karr ( 1 96 8 )  respe c t iv e ly .  

2caro l ina ch icka dee breed ing i n  Co les and Vermi l l ion counties and b la ck-capped 
chickadee in P ia t t  county . 
3spec ies appearing in dens i t i e s  o f  � 3  pairs per 40 ha on a l l  thre e  c ensuses 
inc lude ruby-throated hummingb ird , brown creep e r ,  ye l l ow-brea s t ed cha t , common 
gra ck l e , hou s e  sparrow , field sparrow , brown thrashe r , ea s t ern phoebe , 
mourni.ng dove . 
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TABLE 9 

Breeding Bird s from We s t  to Eas t  Acro s s  The Eas tern Dec iduous Forest 
from Kansa s (Z immerman and Ta t s chl 1975) , I l lino is (This S tudy) 

and Maryland · (Criswe l l  Et A t .  1973) Given in Pairs 
Per 40 Ha . 

Kansas Illinois Maryland 
Species Low Mean A-E High 

Acad ian flycatcher 2 6 17 . 2  31 59 
Card ina l  24 11 13 . 4  18 21 
Tufted t itmouse 14 8 10 . 2  13 32 

· Downy woodpecker 7 4 8 . 0 · 11 21 
Eastern wood pewee 7 6 7 . 4  9 16 
Great crested f lycatcher 17 3 6 . 8  10 11 
Red-eyed vireo 11 3 5 . 8  16 59 
Caro lina wren 5 3 5 . 8  9 37 
Red-be l lied woodpecker 19 3 5 . 0  9 11 
S tarling 2 + 4 . 4  12 85 
White-brea s ted nuthat ch 5 + 1 . 8  6 5 
Northern parula 10 + 1 . 6  5 48 
Rose-breasted grosbeak 22 
Black-capped chickadee 14 
Wood thrush 13 
Rufous - s ided towhee 12 
Hairy woodpecker 7 
Indigo bunting 1 2  1 5  25 . 0  38 
Red-headed woodpe_cker 7 4 12 . 2  16 
Yellow-bi lled cuckoo 2 + 6 . 0  13 
Northern oriole 19 + 4. 8 13 
Common flicker 5 3 3 . 8  s 
Yellow-throated vireo 2 0 2 . 2 5 ·  
Blue jay 10 + 1 . 4  4 
Mourning dove 5 + . 6  3 
Bouse wren 11 16 . 0  22 
Song sparrow 8 14. 2  27 
Warbling vireo 3 8 . 8 19 
Common yel lowthroat 3 4 . 8  10 
Eastern kingbird + 4. 8 12 
Yellow-throa ted warb ler + 4. 4 16 
American go ld finch + 3 . 8  7 
·.American robin 0 3 . 6  12 
Gray catbird + 2 . 8  4 
Common grackle + 2 . 8  10 
Bouse sparrow + 2 . 6 . 4 
American red start + 6 . 4  19 21 
Carolina chickadee 3 ·  6 . 2  10 16 
Blue-gray gnatcatcher + 4 . 4  1 2  5 ·  
Prothonotary warb ler 0 .  · 4. 2  12 16 
Wood duck + 2 . 0  4 16 
Veery 1 1  
Barred owl 5 
Pileated woodpecker 5 
Scarlet tanager 5 
Othersl 6 s . o  0 

· Area size (ha ) 16 . 7 11 . 8  7 . 6  
Humber o f  species 30 25 ":"35 2 1 
Humber of pa irs /40 ha 27 1  241 sos 
Species d ivers ity (H ' )  3 . 165 3 . 157 2 . 709 
Equitability . 93 . 94 . 89 

Species appearing in dens ities o f � 2 pairs per 40 ha on a l l  three censuses 
include ye l low warb ler , Kentucky warb ler , summer tanager , field sparrow, 
brown thrasher , eastern phoebe , red -winged b lackbird , wood thrush . 
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Appendix 1 - Scientific N ames for Ca nopy Trees Appearing in Th is Paper. 

Aceraceae 
Box elder A cer negu ndo 
Silver maple � saccharinum 

Fa gaceae 
Sh ingle oak Qu ercu s  imbricaria 
Bu r oa k Qu ercus macrocarpa 
Ch i nquapin o ak Qu ercu s muhlenberg ii 
Red oa k Qu ercus ru bra 

Hippocastanaceae 
Ohio buckey e Aescu lus g labra 

Juglandaceae 
Bitternut hickory Cary a cordiformis 
Black walnu t  Jug ans nig ra 

L auraceae 
Sassafras Sassafras albidum 

Leguminosae 
Honey locu st Gleditsia triacanth os 
Kentucky coffee- tree Gymnocladus dioicu s 

Moraceae 
Osage orange Maclura p omifera 
R ed mulberry Morus rubra 

O leaceae 
Gr een a sh Frax inus la nceolata 

Pla tanaceae 
Sycamore P latanu s  occidentalis 

R osaceae 
R ed haw Crataegu s mollis 

Salicaceae 
Cottonwo od Popu lu s  delto i des 
Black willow S alix nigra 

T ilia ceae 
Ba sswood t ilia americana 

Ulmaceae 
Ha ckb erry Cel tis occi denta lis 
S li ppery elm U l mu s  rubra 
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Appendix 2 - Scientific Names for Understory Plants Appearing in T his P aperl 

Anacardiaceae 
P oison-ivy Rh us radicans 

Annonaceae 
P awp aw Asimina tril oba 

Bignoniaceae 
T rumpet vine Camp sis radicans 
Catalpa Catalp a sp eciosa 

Caprifo liaceae 
Elderberry Sambu cus canadensis 
Coralberry Symp horicarp os orb iculatus 

Celastraceae 
Wahoo Euonymus atropurp ureus 

Liliaceae 
Greenbrier Smilax glauca 

Rosaceae 
Apple tree Malus p unila 
Black cherry P runus serotina 

R ubiaceae 
Buttonbush Cep halanthus occidentalis 

Staphyleaceae 
American bladdern ut Stao hylea trifolia 

Vitaceae 
Virginia creeper P arthenocissus gu ing uefol ia 
Grape V itis §lt. 

1u nderstory plants also part of the canopy stratum are listed only in 
Appendix 1. 
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Appendix 3 - Scientific Names for G round Cover Plants Appearing in Th is 
Pap er. l 

Aristolochiaceae 
Wild ginger Asarum �· 

Balsaminaceae 
J ewel-weed !Jnp atiens �· 

Compositae 
Aster Aster .!!P.· 
Beggar-tick Bidens �· 
Horse weed Erig eron canadensis 
Coneflower Rudbeckia �· 
Crown beard Verbesina .!!P.· 

Cyperaceae 
Sedge Carex ll· 

Gramineae 
Wood reed Cinna arundinaceae 
Barny ard grass Echinochloa crusg alli 
Wild ry e Elymus virg inicus 
Bottlebrush grass Hystrix p atula 
Cut grass Leersia oryzoides 
Wh ite grass Leersia virginica 

Muhl enberg ia frondosa 
Muh lenberg ia tenuif lora 

Fall panicum Panicum dicholomiflorum 
Giant foxtail Setaria f aberrii 

Hy drophy llaceae 
Waterleaf Hy drop hyllum .!!P.· 

Poly gona ceae 
Sma rtweed Polyg onum .!!P.· 

Umb elliferae 
Honew ort Cryp totaenia canadensis 

Urticaceae 
Clearweed P ilea p umila 
Nettle Laportea cana densis 

Violaceae 
V iolet V iola p ap il io nacea 

1Ground c ove r plants a ls o  pa rt o f  the und ers tory s tra t um a re listed only 
in Appendix 2. 
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Appendix 4 - Scientific Names for Birds Appearing in Th is P aper. 

Wood duck 
Turkey vulture 
R ed-tailed hawk 
Bobwhite 
Mourning dove 
Y ellow-billed cu ckoo 
Barred owl 
Chimney swift 
Ruby-throated hummingbird 
Common flicker 
P ileated woodpecker 
Red-bellied woodpecker 
Red-headed woodpecker 
Hairy woodpecker 
D own y  woodpecker 
Eastern kingbird 
Great creste d fly catcher 
Eastern phoebe 
Acadian fly catcher 
Eastern wood pewee 
Barn swallow 
Blue j ay 
Common c row 
Black-capped chickadee 
Carolina chickadee 
T ufted titmouse 
White-breasted nuthatch 
Brown creeper 
House wr en 
Carolina wren 
G ray catbird 
Brown thrasher 
A merican robin 
Wood thrush 
Veery 
Eastern bluebird 
Blue- gray g natcatcher 
Cedar waxwing 
Starling 
Yellow-throated vireo 
R ed-ey ed vireo 
Warbling vireo 
Black- and-white warbler 
P rothonotary warbler 
Nor thern parula 
Yellow warb ler 
Ceru lea n  warb ler 
Y ellow-throat ed warb l er 

A ix sp onsa 
Cathartes � 
Buteo j amaicensis 
Colinus virg inianus 
Z enaida m acroura 
Coccy zus americanus 
Strix varia 
Chaetura p elagica 
A rchilochus colubris 
Colap tes auratu s 
Dryocop us p ileatus 
Centurus carolinus 
Melanerp es erythrocep halus 
D endrocop os villosus 
D endrocop os p ubes cens 
Ty rannus tyrannus 
Myiarchus crinitus 
Sayornis p hoebe 
Emp idonax virescens 
Contop us virens 
Hirundo rustica 
Cy anocitta cristata 
Corvu s  brachyrhynchos 
P arus atricap illus 
P arus carolinensis 
P arus bicolor 
Sitta carolinensis 
Certh ia familiaris 
T rog lodytes aedon 
Thryothoru s ludovicianus 
Dumetella carolinensis 
T ox ostoma rusum 
T urdus migratorius 
Hyl ocichla mustelina 
Catharus fu scescens 
Sialia sialis 
P oliop tila caerulea 
Bombycilla ced rorum 
Sturnus vu lg aris 
Vireo flavifrons 
Vireo olivacea 
Vireo g ilvus 
Mniot ilt a varia 
P rot onotaria citrea 
P arula americana 
D endroica p etechia 
D endr oica ceru le a 
D endroica dominica 



Lou isiana waterthrush 
Kentucky warbler 
Common y ellowthroat 
Y ellow-breasted chat 
American redsta rt 
H ou se sparrow 
R ed-winged blackbird 
O rchard o riol e 
Northern oriole 
Common grackle 
Brown-headed cowbird 
Scarlet tanager 
Summer tanager 
Cardinal 
Rose- breasted g rosbeak 
Indig o bu nting 
Ameri can goldfinch 
Rufou s - sided towhee 
Chipping sparrow 
Field sparrow 
Song sparrow 
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Appendix 4 - continued 

Sei uru s mo taci l l a 
Op ororn ix formosus 
G eothlyp is trichas 
Icteria virens 
Setop hag a ruticilla 
Passer domesticu s  
Ag elaius p hoeniceu s  
Icteru s  spu riu s 
Icterus ga lbu la 
Quiscalus gu iscula 
Molothrus � 
Pirang a olivacea 
Pi rang a ru bra 
Cardinalis cardinalis 
Pheu cticus ludovicianus 
Passerina cyanea 
Sp inu s tristis 
Pip ilo erythrop hthalmus 
Sp izella p asserina 
Sp izella pu silla 
Mel osp iza melodia 
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