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EXECUTIVE SUMMARY

The natural forest areas of Weyerhaeuser Company’s Parker Tract represent the
last remnants of the East Dismal Swamp and are recognized as some of the most biologi-
cally diverse lands within the South Atlantic Coastal Plain. In recognition of this increas-
ingly rare ecosystem, the Weyerhaeuser Company and the Environmental Defense Fund
(EDF) formed a conservation partnership that included, among several natural resource
initiatives, to maintain mature swamp forest capable of sustaining certain neotropical migra-
tory songbirds that are of high conservation priority in the South Atlantic Coastal Plain. This
project was initiated to monitor bird populations in natural swamp forest areas of the Parker
tract to better understand their response to management practices.

Breeding bird communities were sampled within a network of 138 survey points
distributed in ten hardwood management stands in 1999 and 2000. A total of 10,140 de-
tections of 58 bird species were made during surveys, including 34 species of neotropical
migrants. Survey results were similar between years. A number of species detected are of
special interest because they are restricted to swamp habitats, such as the Parker tract,
and/or are of high conservation priority within the region. The Black-throated Green War-
bler and the Swainson’s Warbler populations within the Parker tract are of particular interest
within the region.

The results of this study also provide the foundation to examine the response of bird
species to future forest management. A number of species showed significant responses
to variation in habitat structures that may be subject to management control within a hard-
wood silvicultural system. Understory vegetation density was an important habitat feature
for species such as the Wood Thrush, Swainson’s Warbler, Worm-eating Warbler, and
Hooded Warbler. A number of species also showed variable responses to forest canopy
openings and other forest structures.



INTRODUCTION

Concern for the status of many North American bird populations has resulted in an
escalation of monitoring and management efforts. Much of this concern has been focused
on the many species of forest-dwelling neotropical migrants (those species that migrate
between breeding grounds in the temperate latitudes of North America and wintering
grounds in Central and South America and the Caribbean) that have exhibited dramatic
population declines in recent decades. There is increasing evidence that habitat loss and
fragmentation are the most pervasive factors contributing to the observed population de-
clines. Fragmentation of temperate forests has been shown to negatively affect many of
these species by exposing them to higher rates of predation and brood parasitism, resulting
in lower productivity and survivorship (Faaborg et al. 1995, Robinson et al. 1995). Whereas
most investigations have focused on large scale fragmentation events, little study has
concentrated on the effects of how other forest management practices (such as selection
logging) may affect the distribution and abundance of forest bird species (Annand and
Thompson 1997).

The South Atlantic Coastal Plain is recognized for its abundance of bottomland
forest communities (including alluvial and non-alluvial bald cypress swamps and other
floodplain forests). Prior to European colonization, bottomland hardwood forests covered
an estimated 75 million acres (Harris and Gosselink 1990). Since that time, a large reduc-
tion in hardwood acreage has significantly changed the character of remaining forests.
Within some locations, the loss of bottomland hardwoods has been extreme. Continent-
wide, loss rates of bottomland hardwood have been estimated to be five times higher than
any other major hardwood forest type (Abernethy and Turner 1987).

Bottomland hardwood forests contain a variety of unique habitat features that influ-
ence the distribution and abundance of many bird species. In particular, large concentra-
tions of spanish moss, innundated depressions, and canebrakes are important to a number
of species that do not commonly occur outside these ecosystems. Consequently, popula-
tions of many species have been negatively affected by the loss of bottomland forests
(Burdick et al. 1989, Pashley and Barrow 1992).

The natural forest areas of Weyerhaeuser Company’s Parker Tract represent the
last remnants of the East Dismal Swamp and are recognized as some of the most biologi-
cally diverse lands within the South Atlantic Coastal Plain. Embedded within a matrix of
managed timberlands, the remnant swamp forests are characterized by their unique hydrol-
ogy and vegetation that provides habitat for many declining reptiles, amphibians, and
neotropical migratory bird species. In recognition of this increasingly rare ecosystem, the
Weyerhaeuser Company and the Environmental Defense Fund (EDF) formed a conserva-
tion partnership intended to maintain and enhance existing areas for natural resource
(including wildlife and water quality) and economic value. A primary objective outlined
within this partnership was to maintain mature swamp forests capable of sustaining certain
neotropical migratory songbirds that are of high conservation priority in the South Atlantic
Coastal Plain. Several of the species, such as the Prothonotary Warbler, Black-throated
green Warbler, and Swainson’s Warbler, utilize mature swamp forests as their primary
breeding habitat.



The current forest management plan designated for the Parker tract delineates existing
swamp forest areas into three non-discretionary categories: 1) Hardwood Preserve - areas
where no timber management will take place. 2) Hardwood reserve - areas where no active
timber management will be conducted, unless future data reveal techniques that may
enhance the natural resource value. 3) Active Hardwood Management - areas that will be
managed for timber production with techniques that may maintain the natural resource
value.

The objective of this field project is to monitor bird populations in natural swamp
forest areas of the Parker tract. It is hoped that this will lead to a better understanding of
bird responses to hardwood management. Specifically the objectives are to:

1) Survey designated natural areas to provide baseline data on the distribution and
abundance of bird species of existing bird species distribution and abundance.

2) Monitor designated areas to provide information on bird population responses to
potential habitat management.

3) Meet the objectives of monitoring wildlife responses to hardwood management as
outlined in the Weyerhaeuser Company and EDF agreement.

METHODS

Study Site

This study was conducted entirely within selected hardwood stands of the
Weyerhaeuser Company Parker tract located in eastern North Carolina (approximately lat.
35 50, long. 76 60). Hardwood stands are immediately surrounded by pine plantations,
which dominates most of the acreage of the Parker tract, agricultural fields and other pri-
vately owned forests. The Parker tract is permeated by a network of logging roads and
drainage ditches that create boundaries between many managed stands.

Hardwood stands were selected within three designated management categories;
Hardwood Preserve, Hardwood Reserve, and Active Management areas (see Table 1 for a
stand list by management category). Within each management category, certain adjacent
stands were grouped to represent a single contiguous unit. For instance, the area of Hard-
wood Preserve selected for study is comprised of a group of mature stands located on the
southeastern corner of the Parker tract. Hardwood Reserve areas are located both cen-
trally and on the southwestern corner and include one immature and several mature
stands. Finally, the Active Management areas are located centrally and include one imma-
ture and two mature stands.

Bird Surveys

Both species richness and bird abundance were sampled using fixed-radius point
counts. Point counts consisted of a 50 m radius circle with a wire flag located at its center.
An observer stood at the center and recorded all birds seen or heard within the stand for a
7-minute duration. Birds detected within stands were registered as occurring either within
or beyond the 50 m radius.



Table 1. List of Parker tract hardwood stands surveyed for the study. Management cat-
egories that contained multiple stands within a contiguous area are represented only by the
boldfaced identification number in text and tables of this report.

Management Stand # Respective Year(s) # of
Category of origin survey
points
Hardwood Preserve  p1449 , 51174, 51175, 1928, 1938, 1925, 28
51180, 51234, 51235, 1935, 1920, 1920,
51447, 51450, 55076 1937, 1920, 1933
Hardwood Reserve 51270 1920 20
51271 1920 27
51237, 51231, 51235, 1933, 1928, 1933, 20
51243, 55077, 55232 1918, 1920, 1925
51214, 51233 1925, 1923 4
55342 1991 4
Active Management  p1241 1924 20
51448, 51213, 51235 1925, 1935, 1937 4
51242, 55343 1925, 1918 8
55234 1990 3

A total of 138 point counts were distributed among the stands selected for study.
The number of points established per stand varied with stand size and shape such that
larger stands contained a greater number of points (Table 1). A total of 28, 79, and 31
survey points were used within Hardwood Preserve, Hardwood Reserve and Active Man-
agement areas respectively. For large-sized stands, it was possible to position points along
the stand edge and at varying distances away from the edge (interior). Points within
smaller stands were placed along stand edges. The center of edge points was positioned
50 m from the stand edge such that the point perimeter was tangent to the actual stand
edge. The center of interior points was positioned > 150 m from the stand edge. Most
points were clustered into groups ranging from 2-5 points and each point placed 100 m
apart so their perimeters did not overlap.
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All bird surveys were conducted between 18 May and 28 June in1999 and 17 May
and 17 June in 2000. All points were visited a total of three times in each year by two
observers. Clustered points were rotated so they were not visited by the same observer
nor during the same time period (early morning versus late morning) between successive
visits. Surveys were initiated 0.5 hr after sunrise and concluded within four hours. Surveys
were not conducted during conditions of rain or strong wind.

Vegetation Surveys

Vegetation was sampled within all bird survey plots to examine the response of the
bird community to variation in habitat structure. Three stratified-radius (5 m and 11.4 m)
circular plots were established within each 50-m radius plot and used to collect vegetation
data. The center of each vegetation plot was positioned 30 m from the center of the point
count in three different directions (each 120 degrees apart). The initial direction was ran-
domly chosen.

Vegetation data were collected on two different levels within circular plots. Counts of
all large woody plants (> 8 cm dbh) and dead standing stems (snags) by species and stem
diameter class (diameter classes included 8-22, 23-38, > 38 cm dbh), and estimates of
canopy cover and canopy height were collected over the entire 11.4-m radius plot. Canopy
cover was measured as percent cover using a convex densiometer and canopy height was
measured using a clinometer. Data on understory vegetation and forb cover were collected
within the 5 m radius plot. Counts of understory vegetation included stems, shrubs, and
saplings > 0.5 m in height and < 8 cm dbh. Forb cover was visually estimated in ten per-
cent intervals.

Data Summary and Analysis

Bird survey data were summarized to produce community and species-level vari-
ables for each survey year. Community variables include species richness and overall bird
abundance. Species richness (total number of species) was calculated for each stand
based on the accumulated number of species detected (either inside or beyond the 50 m
radius) over the three survey visits. Overall bird density was calculated for each point from
the number of birds detected within the 50 m survey radius. For each bird species de-
tected, the survey visit with the highest recorded density was used for analysis. Vegetation
data were summarized at the point level by summing the values of habitat variables mea-
sured during both years within vegetation subplots.

The main purpose of this study is to provide baseline data on bird distributions and
abundance for future comparisons after proposed forest management activities. Therefore,
this study was not designed for within-year categorical statistical comparisons. Assump-
tions of statistical testing, such as equal sampling between stands and independence of
sample replicates could not be met. For this reason, much of the stand level-data are
presented only for descriptive purposes. However, some basic statistical comparisons
were made between stands that contained at least 20 points (5 stands) to provide some
indication of stand-level variation. Habitat variables were compared by pooling vegetation
measurements from both years. However, separate correlations between bird density
patterns and habitat variables were made for each year among all mature stands (N = 9)
using bird survey points as statistical units. A comparison of bird density between edge
and interior points was made by pooling all survey plots.



RESULTS

Vegetation Surveys

The canopy and midstory of Parker tract hardwood stands are dominated by red
maple (Acer rubrum) and red bay (Persea borbonia). These two species compose 90% of
the total trees encountered within vegetation plots. Sweet bay (Magnolia virginiana) was
also encountered with high frequency. Other trees such as baldcypress ( Taxodium
disctichum), American holly (/lex opaca), black tupelo (Nyssa sylvatica), tulip poplar
(Liriodendron tulifera), and sweetgum (Liquidambar styraciflua) are scattered throughout
most of the stands. Dominant understory plants included cane (Arundinaria gigantica),
sweet pepperbush (Clethra anifolia), and paw paw (Asimina triloba).

Stand age was responsible for the most apparent differences in habitat structure
between stands (Table 2). The two youngest stands (8 and 9 years old) had greater tree
densities, a higher percent of trees in the smallest size class, and shorter canopy heights
compared to the other more mature stands (the youngest of these estimated at 64 years).
In general, mature stands had well developed vegetation layers in the canopy, midstory,
and understory. Immature stands were less stratified due to lower canopy height.

Structural differences were less apparent between mature stands. However, values
of most vegetation variables did vary to some extent. The density and percentage of trees
in each size class, the density of total trees, canopy height, canopy cover, and understory
vegetation density were statistically different between the mature stands compared (Table
3). Among all mature stands, the mean abundance of trees per stand ranged from 433 to
572 trees/ha. This relatively broad range was due mainly to variation in the density of small
and mid-sized trees as indicated by an extremely high positive correlations between the
density of trees within the 8-22 cm dbh size class and the total tree density and the density
of trees within the 23-38 cm dbh size class and the total tree density (Table 4). Mean
understory vegetation ranged from 5,673 to 9575 stems/ha (0.56 to 0.96 stems/m2). This
variable was negatively correlated with the density of small sized trees (Table 4) and posi-
tively correlated with larger trees. By comparison, average snag densities were somewhat
similar between mature stands (ranging from 16 to 23 snags/ha). Among all mature stands,
snag density showed a significant negative correlation with canopy cover and a positive
correlation with percent forb cover (Table 4). This relationship is due, in part, to the fact
that snags often indicate canopy openings that are created by the loss of large canopy
trees. In these instances, increases in forb cover were most likely due to the increased
availability of sunlight at the ground level.

Bird Surveys

A total of 4,995 detections of 54 bird species were made during 1999 surveys and
5,145 detections of 52 bird species were made during 2000 surveys (see Appendix |
through XX for bird detections at each survey point). Overall, a total of 58 species were
detected between both years. These included 35 neotropical migratory species, 9 temper-
ate migratory species, and 14 non-migratory species. The Acadian Flycatcher, Carolina
Wren, Ovenbird, Blue-gray Gnatcatcher, and the Prothonotary Warbler were among the
most common



Table 2. Mean values (+ SD) of habitat variables for Parker Tract hardwood stands. Deta are based on habitat measurements

oollected during 1999 and 2000.
Stand 82comdbh | 23-38cmdbh | >38amdbh | Total Treeslhha | Ydrees 8-22 Udrees 23-38
treesha treesha treeslha cmdabh cmdabh
51237 359+143.6 125+65.8 37+25.7 520+174.1 67+10.0 24+11.0
51214 332+96.7 124+51.3 60+20.5 516+123.6 63+6.0 23+8.0
51241 311+104.6 116+58.0 52+26.6 479+114.4 64+9.0 24+9.0
51242 327+56.6 107+36.7 59+23.8 49+49.6 65+6.0 2148.0
51270 321+149.0 65+34.4 47+205 433+162.8 72+10.0 15+8.0
51271 342+96.6 78+37.7 41+21.5 460+105.4 73+7.0 16+7.0
51448 273+794 123+86.9 67+18.8 462+119.0 59+9.0 25+11.0
51449 405+98.3 117463.3 514237 572+1239 70+6.0 1949.0
55234 995+231.7 0+0.0 0+0.0 995+231.7 100+0.0 00+0.0
55342 1065+493.9 7492 4+87 1076+486.0 98+2.0 1+1.0
Al Stands 382+2084 97+60.3 454257 524+199.5 70+11.0 19+10.0
Stand Y%drees >38 Snagsha Canopy Canopy Cover (% Forb Cover | Understary
cndbh Height Plants’ha
51237 7+6.0 214215 25424 RP+84 23+175 5674+3900.6
51214 1245.0 20¢27.0 25+1.6 R+8.2 23+16.9 6566+1983.3
51241 11+7.0 24174 27+20 92+9.0 19+11.5 9276+3368.1
51242 12+4.0 16+10.1 27+1.9 0+12.0 16+13.0 9576+3939.9
51270 1246.0 23+18.2 25+1.8 89+8.9 19+11.5 7679+2967.9
51271 H6.0 26+184 22+3.1 86+17.5 29+18.9 8956+3010.9
51448 15+6.0 194174 26+35 IM+7.9 27+11.8 7915+2645.1
51449 9+4.0 2417.3 26+24 89+15.6 24+13.9 7076+27A.7
55234 0+0.0 7+13.1 13+4.0 97+3.8 3+2.1 490+1425.5
55342 1+1.0 29+41.3 13+25 9B+10.7 8+12.3 14817+15842.2
Al Stands 6.0 22+19.3 24+3.9 0+12.6 22+155 7972+434

4.5




Table 3. Kruskal-Wallis ANOVA results for differences of habitat
variables between selected mature stands. Comparisons were
made for stands that contained at least 20 survey points using
data collected during 1999 and 2000.

Habitat Variable K-W P-value
H statistic
8-22cm dbh trees/ha 254 < 0.001
23-38cm dbh trees/ha 38.0 < 0.001
> 38cm dbh trees/ha 12.6 <0.01
Total tree density 333.3 < 0.001
% 8-22cm dbh 30.7 <0.001
% 23-38cm dbh 324 < 0.001
% > 38cm dbh 12.3 < 0.01
Snags/ha 3.5 >0.40
Canopy height 68.9 < 0.001
Canopy cover 10.7 <0.05
% Forb cover 8.6 <0.10
Understory density (stems/ha) 48.5 < 0.001

Table 4. Pearson correlation coefficients between habitat variables. Comparisons were
only made for survey points within mature hardwood stands (N = 131). Data are based on
habitat measurements made during 1999 and 2000. Significant correlations (P < 0.05) are
highlighted in boldface.

8-23cm| 24- |>38cm | Total |Snags/h [Canop |[Canop | %For

trees/h | 38cm |trees/h |trees/h a y y b
a |[trees/h a a height | cover [cover
a

24-38cm | 0.23

trees/ha

>38cm | -0.10 | -0.40

trees/ha

Total 092 | 0.54 | -0.08

trees/ha

Snags/ha | 0.38 | 0.20 | -0.09 | 0.39

Canopy | 0.12 | 0.35 | -0.00 | 0.25 0.16

height

Canopy | -0.09 | -0.27 | 0.28 | -0.14 | -0.29 | -0.18
cover

%Forb | -0.04 | 0.12 | -0.15 | -0.01 0.16 | -0.09 | -0.35
cover

Understo | -0.31 | -0.07 | 0.19 | -0.11 0.06 0.13 | -0.11 | -0.05
ry density
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species observed in each year (> 60 % of all observations) (see Figures 1 and 2 for relative
abundance in each year). All common species were detected in each year. Some of the
species detected during 2000 surveys but not during 1999 surveys (e.g., Least Flycatcher
and Black-billed Cuckoo) were most likely migrants en route to northeastern U.S. breeding
areas. However, other species such as the Yellow Warbler and the Kentucky Warbler are
expected to breed on the Parker Tract.

RELATIVE ABUNDANCE (1999)
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Figure 1. Relative abundance of bird species detected in Parker tract
hardwood stands in 1999. Values are based on detections within 50m
radius point count surveys
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Figure 2. Relative abundance of bird species detected in Parker tract
Hardwood stands in 2000. Values are based on detections within 50m
radius point count surveys.
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The number of species detected per stand ranged from 18 to 43 in 1999 and 18 to
46 species in 2000 (Figure 3). Immature stands had a lower number of species detected
(range 18 to 30 species) compared to mature stands (range 27 to 46 species). The number
of species detected per stand was positively correlated with the number of points surveyed
per stand (Pearson r = 0.93) indicating a potential sampling bias. However, smaller-sized
mature stands that had only four survey points also had a greater number of species de-
tected (range 27 to 38 species) when compared to immature stands.

SPECIES RICHNESS BY STAND

48
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O e oAt mnorn mease apens 1999
51237 51241 51270 51448 55234 L

51214 51242 51271 51449 55342 A 2000
Stand Number

Figure 3. Species richness registered during 1999 (solid) and
2000 (hatched) surveys of selected Parker tract hardwood stands.
Values are based on the accumulated number of species over three
survey visits. Number of survey points vary between stands.

Most common species were detected in all stands. However, species such as the
Pileated Woodpecker, Common Flicker, Great-crested Flycatcher, Eastern Wood Peewee
and the Summer Tanager were found in at least seven of eight mature stands but were
entirely absent from the immature stands. Additionally, the density of understory species
such as the Swainson’s Warbler and Hooded Warbler were much lower in immature stands
compared to mature stands. No species were exclusively detected within immature stands.
Average total bird density among all stands ranged between 12.3 to 15.0 birds/ha in 1999
and between 11.0 to 13.8 birds/ha in 2000 (Figure 4). Mature stands had slightly higher
average densities (14.6 birds/ha + 2.4 SD) compared to immature stands (10.8 birds/ha +
3.3 SD).
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BIRD DENSITY BY STAND

30

Density (birds/ha)

51237 51241 51270 51448 55234 o 1999
51214 51242 51271 51449 55342 A 2000

Stand

Figure 4. Average total bird density recorded in 1999 (solid columns)
and 2000 (hatched columns) for selected Parker tract hardwood stands.
Values are based on maximum detections for all species within 50m
radius point count surveys. The number of survey points vary between
stands. Whisker bars on each data column indicate standard deviation
of the average value.

On average, total bird density significantly varied between mature stands and be-
tween years (Table 5). A non-significant interaction term between these factors indicates a
consistent result between factor combinations. Total bird density was greater for the ma-
ture stands in 1999 (13.5 + 3.5 birds/ha) compared to that collected in 2000 (12.3 + 2.9
birds/ha). Stands #51270 and #51271 had the lowest densities of stands in this compari-
son in each year (Table 6 and Table 7). Only 10 species showed significant differences in
density between years. Eight of these species, the Common Flicker, Acadian Flycatcher,
Carolina Wren, Red-eyed Vireo, Worm-eating Warbler, Ovenbird and Common Yel-
lowthroat had significantly greater densities in 1999 compared to 2000 (all t-tests, t > 3.5, P
< 0.05). The remaining three species, the Prothonotary Warbler, Louisiana Waterthrush
and Brown-headed Cowbird had significantly greater densities in 2000 compared to 1999.
This result was primarily due to the number of birds detected at each point rather than a
difference in the number of points where an individual species was surveyed. For example,
although the specific location for detection of the Acadian Flycatcher varied slightly be-
tween years, this species was detected in all but 12 points in each year.



Table 5. Results of a two-way ANOVA used to compare selected hardwood
stands (5 stants [i.e., stands with > 20 survey points]) and survey year (1999
and 2000). Comparisons were made for bird detection within 50m radius

survey points.

12

Variable SS d.f. MS F P
Stand 174.9 4 437 4.4 < 0.005
Year 65.9 1 65.9 6.7 < 0.05
Stand x Year interaction 41.8 4 10.4 1.1 > 0.30
Error 2158.7 218 9.9

Density varied considerably between species detected (Table 6 and Table 7). A
comparison between mature stands was statistically significant for ten species in 1999 and
seven species in 2000 (Table 8). Six of these species, including the Red-eyed Vireo,
Prothonotary Warbler, Swainson’s Warbler, Hooded Warbler, American Redstart, and the
Wood Thrush, each had relatively low densities within the same stand (Hardwood Reserve,
stand # 51271) (Table 5). In contrast, both the Carolina Wren and the White-eyed Vireo
reached their highest densities within stand # 51271 (Table 6 and Table 7).

Variation in structural characteristics between stands may contribute to these patterns. For
instance, stand # 51271 has a lower average canopy height and canopy cover, and a
greater density of snags compared to other mature stands (Table 2). In short, this stand
has a more disturbed appearance compared to the other stands due to a higher number of
canopy gaps created by tree falls (personal observation). These canopy openings appear
to benefit gap-dependent species such as the Carolina Wren and White-eyed Vireo and
may deter species that depend on undisturbed forest areas (e.g., Red-eyed Vireo,
Swainson’s Warbler).

Results of comparisons between individual species densities and habitat variables
were similar between years (Table 9 and Table 10). The densities of medium and large
sized trees appear to have the most widespread effect on distribution of species. This
habitat variable is indicative of forest areas that are mature and that have a greater density
of understory vegetation (Table 2). The Wood Thrush, Swainson’s Warbler, Worm-eating
Warbler, and Hooded Warbler share similar responses to habitat features. Each of these
species showed significant positive responses to the density of both larger trees and under-
story vegetation, and a significant negative response to the density and/or percentage of
small-sized trees (8-22cm dbh).



Table 6. Average densities for species detected in Parker Tract hardwood stands recorded in 1999. Values are

based on the average of peak counts for detections within each 50m-radius point count (number of points vary

between stands).
Species 51237 (51214 (51241 |51242 (51270 {51271 |51448 |51449 (55234 55342 | All
Stands

Wood Duck 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Green-backed Heron 0.06 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.03
|Red shouldered Hawk 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.02
Screech OW 057 | 096 | 0.57 | 0.00 | 0.76 | 0.19 | 0.00 | 0.00 | 0.00 | 0.00 | 0.34
[Mourning Dove 0.76 | 064 | 019 | 0.00 | 051 | 0.75 | 0.32 | 0.36 | 0.00 | 0.00 | 046
Yellow-billed Cuckoo 057 | 096 | 045 | 0.00 | 0.57 | 061 | 0.00 | 0.59 | 0.00 | 0.64 | 0.52
|Red-bellied Woodpecker 076 | 0.32 | 0.70 | 016 | 0.38 | 0.71 | 0.32 | 0.59 | 042 | 0.00 | 0.56
[Red-headed Woodpecker 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
[Downy Woodpecker 057 | 032 | 045 | 080 | 057 | 028 | 0.32 | 0.27 | 042 | 0.32 | 042
[Hairy Woodpecker 019 | 000 | 025 | 0.00 | 0.25 | 0.09 | 0.00 | 0.14 | 0.00 | 0.00 | 0.15
Pileated \Woodpecker 013 | 000 | 032 | 016 | 0.19 | 0.24 | 0.00 | 0.36 | 0.42 | 0.00 | 0.23
Common Flicker 013 | 000 | 025 | 0.00 | 0.13 | 0.38 | 0.00 | 0.14 | 0.00 | 0.00 | 0.18
[Ruby-throated Hummingbird | 0.13 | 0.00 | 0.13 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.06
Great-crested Flycatcher 064 | 1.59 | 0.70 | 0.64 | 096 | 1.04 | 0.32 | 1.09 | 0.00 | 0.32 | 0.86
|Eastern Wood Pee-wee 045 | 064 | 051 | 048 | 025 | 038 | 0.96 | 0.50 | 0.00 | 0.00 | 042
Acadian Flycatcher 197 | 223 | 204 | 159 | 166 | 142 | 191 | 164 | 1.70 | 1.59 | 1.73
Least Flycatcher 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
|Fish Crow 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
American Crow 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Blue Jay 006 | 0.32 | 013 | 0.00 | 013 | 0.24 | 0.00 | 0.18 | 0.00 | 0.00 | 0.14
Carolina Chickadee 089 | 1.27 | 108 | 111 | 153 | 1.09 | 064 | 1.00 | 042 | 1.27 | 1.09
Tufted Titmouse 1.02 [ 159 | 083 | 0.32 | 064 | 0.90 | 0.64 | 096 | 0.00 | 0.00 | 0.81
White-breasted Nuthatch 025 | 096 | 045 | 0.00 | 0.06 | 0.05 | 0.00 | 0.09 | 0.00 | 0.00 | 0.17
Brown-headed Nuthatch 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Carolina Wren 166 | 255 | 210 | 0.80 | 140 | 146 | 287 | 227 | 1.27 | 096 | 1.75
[House Wren 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
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Table 6. continued.

Soedes 51237 |51214 |51241 |51242 (51270 |51271 |51448 |51449 (56234 (56342 | Al
Sads
Broan Thrasher 000 | 000 | 00O | 00O | 000 | 009 | OOO | OO0 | 000 | 000 | 002
\\hite-eyed Vireo 1271 09 | 070 | 016 | 096 | 156 | 000 | 141 | 1.27 | 064 | 1.10
Yellon-throated Vireo 019 | 000 | 00O | 00O | 000 | OO0 | 032 | 027 | 000 | 000 | 009
Red-eyed \ireo 1211127 | 121 | 111 108 | 019 | 127 | 0965 | 1.27 | 064 | 092
Badand-white Warbler 000 | 032|000 000 | 000| 0O5| 00O | 00O | 000 | 000 | 0.4
Northem Parula 000 | 000 | 006 | 00O | 000 | OOO| OOO| OO0 | 000 | 032 | 002
Yellonthroated \arbler 006 | 000 | 000 | 032|006 | 000 | OO0 | 027 | 000 | 032 | 010
Prathonotary \arbler 166 | 127 | 159 | 159 | 108 | 1.09 | 350 | 227 | 000 | 04 | 1.55
Prarie Warbler 000 | 000 | 006 | 000 | 000 | OOO| OOO | 00O | 000 | 064 | 003
Fine Warbler 000 | 000 | OO0 | 00O | 000 | OOO| OOO | 014 | 000 | 000 | OO3
Bladk-throated Green\Warbler | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.05 | 0.00 | 0.00 | 0.01
Hooded Warbler 038|032 | 070 09% | 02| 00| 064 | 018 | 000 | 000 | 033
Snainson's \arbler 032|000 | 070|127 | 013| 019 | 064 | 0.36 | 000 | 000 | 037
\\ormeeating Warbler 000 | 032|006 | 000 | 000 | 009 | 064 | 018 | 000 | 000 | 009
Yellow\Warbler 000 | 000 | OOO| 00O | 000 | OO0 | OOO | 00O | 000 | 000 | 00O
Overbird 166 | 159 | 127 | 143 | 178 | 170 | 191 | 164 | 212 | 223 | 164
Louisiana \aterthrush 006 | 000 | 019 | 000 | 000 | OO5| OO0 | 005 | 000 | 000 | 006
Kentucky Warbler 000 | 00O | OO0 | 00O | 000 | OOO| OOO | OO0 | 000 | 00O | OOO
Conmon Yelloathroat 006 | 064|057 | 000|000 | 019|032 |00 |042 | 191 | 04
Yellon-breasted Chat 000 | 000 | 006 | 000 | 00O | 00O | OOO | 00O | 000 | 000 | OO1
Anrerian Redstart 006 | 032 | 006 | 000 | 006 | 00O | OOO | 073 | 000 | 032 | 019
Blue Grosbesk 000 | 000 | 006 | 016 | 000 | 000 | 00O | 00O | 000 | 000 | 002
Nothem Cardind 121109 | 115111 [ 102 | 137 | 064 | 1.23 | 127 | 064 | 1.16
Indigo Bunting 000 | 000 | 00O | 00O | 006 | 009 | OO0 | 014 | 000 | 000 | 006
Eastem Towhee 006 | 000 | 006 | 032|000 | 028 | 000 | 00O | 000 | 032 | 010
Conmon Gadde 000 | 000 | 00O | 00O | 006 | OO0 | OOO | 00O | 000 | 000 | OO3
Brown-headed Conbird 006 | 064|051 016 | 019 | 028 | 000 | 045 | 000 | 032 | 030
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Table 7. Average densities for species detected in Parker Tract hardwood stands as recorded in 2000. Values are based
on the average of peak counts for detections within each 50m radius point count (number of points vary between stands).

Species 51237 (51214 (51241 (51242 |51270 (51271 (51448 (51449 55234 55342 | Al
Stands

VWood Duck 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000
Green-backed Heron 013 | 0.00 | 0.00 | 0.00 | 0.00 | 010 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04
Red shouldered Hawk 0.00 | 0.32 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 0.01
Screech O 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000
Mouming Dove 038 | 032|013 | 000 | 0.38 | 041 | 000 | 053 | 000 | 0.32 | 0.33
Yellow-billed Cuckoo 057 | 064 | 051 | 064 | 064 | 031 | 0.32 | 057 | 0.00 | 0.64 | 0.51

Red-bellied VWoodpecker 064 | 000 | 045 | 032 | 045 | 036 | 000 | 0.75 | 0.00 | 0.00 | 046

Red-headed \Woodpecker 0.06 | 0.00 | 000 | 0.00 | 006 | 0.05 | 0.OO | 0.00 | 00O | 0.00 | 0.03

Downy \Woodpecker 038 | 064 | 038 | 032 | 019 | 041 | 0.32 | 026 | 042 | 064 | 0.34
Hairy V\Woodpecker 025|000 | 013 | 000 | 013 | 005 | 032 | 013 | 000 | 0.00 | 0.12
Pileated VWoodpecker 019 | 000 | 032 | 000 | 013 | 015 | 0.32 | 0.04 | 000 | 0.32 | 0.15
Common Flicker 019 | 0.00 | 0.06 | 0.00 | 0.06 | 0.00 | 0.32 | 0.04 | 0.00 | 0.00 | 0.07

Ruby-throated Hummingbird | 0.06 | 032 | 032 | 016 | 019 | 025 | 000 | 022 | 0.00 | 0.00 | 0.20

Great-crested Flycatcher 076 | 127 | 096 | 127 | 089 | 097 | 032 | 119 | 000 | 0.96 | 0.9

Eastern Wood Pee-wee 038 | 064 | 076 | 032 | 019 | 0.38 | 096 | 026 | 0.00 | 0.00 | 0.37

Acadian Flycatcher 166 | 127 | 1.72 | 127 | 159 | 1.32 | 159 | 136 | 1.70 | 0.96 | 148
Least Flycatcher 0.00 | 000 | 000 | 016 | 000 | 000 | 000 | 000 | 000 | 000 | 001
Fish Crow 0.00 | 0.00 | 0.00 | 000 | 019 | 005 | 000 | 0.04 | 000 | 0.00 | 0.05
American Crow 0.00 | 0.00 | 0.00 | 0.00 | 006 | 020 | 000 | 000 | 000 | 000 | 0.05
Blue Jay 013 | 032 | 006 | 0.00 | 019 | 000 | 096 | 022 | 000 | 0.32 | 0.15
Carolina Chickadee 1.08 | 255 | 121 | 143 | 1.08 | 148 | 096 | 1.32 | 1.27 | 1.59 | 1.30
Tufted Titmouse 127 | 096 | 1.02 | 096 | 096 | 092 | 1.27 | 119 | 0.00 | 0.32 | 1.02

V\hite-breasted Nuthatch 006 | 000 | 0.76 | 016 | 019 | 0.00 | 064 | 053 | 0.00 | 0.00 | 0.29

Brown-headed Nuthatch 000 | 032 | 000 | 0.00 | 00O | 000 | OO0 | 000 | O.0O | 000 | 0.01

Cardlina Wren 1.08 | 096 | 1.02 | 096 | 115 | 148 | 096 | 149 | 042 | 0.4 | 1.20
House Wren 000 | 0.32 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 001
Blue-gray Gnatcatcher 166 | 096 | 1.59 | 207 | 159 | 1.78 | 096 | 1.89 | 0.00 | 0.64 | 1.63
\Wood Thrush 045|032 | 038|111 | 025 | 036 | 064 | 022 | 000 | 0.32 | 0.37
Gray Catbird 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 015 | 0.00 | 0.04 | 042 | 0.00 | 0.05
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Table 7. continued.

Species 51237 51214 |51241 |51242 (51270 |51271 |51448 |51449 |55234 (55342 | Al
Stands

Brown Thrasher 0.00 | 0.00 | 000 | 000 | 000 | 0.00 | OO0 | 000 | 042 | 0.00 | 0.01
\\hite-eyed Vireo 083032 | 09% | 080 | 089 | 117 | 1.27 | 1.23 | 0.85 | 0.96 | 1.00
Yellow-throated Vireo 013 | 0.00 | 0.00 | 048 | 0.25 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.08
|Red-eyed Vireo 09 | 064 | 045 | 111 | 1.08 | 0.56 | 064 | 0.70 | 0.00 | 0.32 | 0.73
Black-and-white Warbler 006 | 0.32 | 0.00 | 000 | 000 | 000 | 0.32 | 022 | 0.00 | 0.00 | 0.07
Northem Parula 0.06 | 0.00 | 0.00 | 00O | 00O | 000 | 0.00 | 0.0 | 000 | 0.00 | 0.01
Yellow-throated Warbler 0.00 | 0.00 | 0.0 | 048 | 019 | 0.00 | 0.00O | 00O | 0.00 | 0.00 | O.07
|Prothonotary Warbler 223 | 255|236 | 207 | 1.78 | 143 | 1.59 | 1.80 | 1.27 | 0.4 | 1.86
[Prarie Warbler 006 | 0.00 | 0.00 | OO0 | 00O | 000 | 0.00 | 0.0 | 042 | 0.96 | 0.05
[Pine Warbler 0.00 | 0.00 | 0.00 | 00O | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.00
Black-throated Green Warbler | 0.00 | 0.00 | 019 | 0.00 | 0.00 | 0.05 | 0.00 | 0.09 | 0.00 [ 0.00 | 0.06
[Hooded Warbler 013 | 0.00 | 089 | 080 | 057 | 020 | 096 | 022 | 0.00 | 0.96 | 042
Swainson's Warbler 045|032 038|032 | 019 | 031 ]| 064 | 026 | 000 | 0.32 | 0.32
\Worm-eating Warbler 0.00 | 0.00 | 0.00 | 016 | 00O | 000 | 0.00 | 0.09 | 00O | 0.00 | 0.03
Yellow Warbler 0.00 | 0.00 | 0.00 | 0OO | 00O | 00O | 000 | 013 | 00O | 000 | 003
Ovenbird 127 | 127 | 1.78 | 111 | 166 | 117 | 096 | 114 | 0.00 | 1.59 | 1.32
Louisiana Waterthrush 013109 | 013 ]| 032 | 019 | 000 | 064 | 0.09 | 0.00 | 0.32 | 0.16
Kentucky Warbler 0.00 | 0.00 | 0.00 | 000 | 000 | 0.00 | 0.00 | 004 | 000 | 0.32 | 0.02
Common Yellowthroat 006 | 032 | 013 | 000 | 006 | 0.00 | 0.00 | 004 | 000 | 0.32 | 0.07
Yellow-breasted Chat 0.00 | 0.00 | 0.00 | 0OO | 000 | 000 | O.00 | 00O | 0.00 | 0.00 | 0.00
Amerian Redstart 019 | 000 | 019 | 096 | 000 | 0.00 | 0.00 | 0.35 | 042 | 0.00 | 0.20
Blue Grosbeak 0.06 | 0.00 | 0.00 | 00O | 006 | 005 | 0.00 | 00O | 000 | 0.32 | 0.04
Nothern Cardinal 1.02 | 064 | 057 | 096 | 1.34 | 1.32 | 064 | 1.10 [ 1.27 | 0.96 | 1.05
Indigo Bunting 0.00 | 0.00 | 0.00 | 0.OO | 006 | 005 | 0.00 | 0.00 | 00O | 0.32 | 0.03
|Eastem Towhee 0.06 | 0.00 | 000 | 00O | 000 | 010 | OO0 | 00O | 042 | 0.32 | 0.05
Common Grackle 0.00 | 0.00 | 0.00 | 000 | 006 | 0.00 | 00O | 0.00 | 0.00 | 0.00 | 0.01
Brown-headed Cowbird 013000 | 019 | 000 | 013 | 015 | 0.32 | 0.00 | 0.00 | 0.32 | 0.11
Orchard Oridle 0.00 | 0.00 | 0.00 | 00O | 00O | 000 | O.00 | OO0 | 000 | 0.00 | 0.00
Sclarlet Tanager 000 | 0.32 | 0.00 | 00O | 000 | 0.05 | 0.00 | 00O | 0.00 | 0.00 | 0.02
Summer Tanager 032 | 0.00 | 000 | 0.16 | 006 | 0.05 | 064 | 0.18 | 0.00 | 0.00 | 0.13
Total Average Densities 13.82 | 1242 | 12.23 | 1242 | 1210 | 11.06 | 1242 | 1274 | 9.34 | 9.55 | 12.22
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Table 8. Kruskal-Wallis ANOVA results for species densities between selected
hardwood stands as recorded in 1999 and 2000. Results are presented only for
species that showed significant results in either year. Comparisons were only
made between stands that contained at least 20 survey points.

1999 2000
Species K-W P-value K-W P-value
H-statistic H-statistic
Carolina Wren 11.4 <0.003 6.1 >0.10
White-breasted Nuthatch 13.7 < 0.001 20.0 < 0.001
Wood Thrush 19.6 <0.05 3.3 >0.50
White-eyed Vireo 16.0 <0.01 10.7 < 0.06
Yellow-throated Vireo 13.2 <0.01 10.2 <0.05
Red-eyed Vireo 43.3 < 0.001 12.9 <0.05
Prothonotary Warbler 21.0 <0.01 8.9 <0.10
Hooded Warbler 13.9 <0.01 21.9 < 0.005
Swainson’s Warbler 14.2 <0.01 3.1 > 0.50
American Redstart 38.6 < 0.001 9.3 >0.50
Northern Cardinal 2.1 >0.50 10.6 <0.05

Distance from the edge of stands did not have a significant influence on total bird
density in either year (both t-tests, t < 1.0, P> 0.30). Only five species were detected more
frequently within edge points compared to interior points. None of these species were
common. Four of these species, the Gray Catbird, Brown Thrasher, Prairie Warbler, and
Common Yellowthroat are typically associated with edge habitats. The additional species,
the Louisiana Waterthrush, is typically associated with creek margins where it forages for
aquatic prey. The distribution of this species may be affected by better foraging habitat
found at “edge” ditches. Ditches located at edges of forested stands remain innundated
throughout most of the year. In contrast, most ditches located within interior portions of
stands do not contain standing water and provide less suitable foraging habitat.



Table 9. Pearson correlation coefficients for comparisons of selected bird species and habitat variables as recorded in 1999.

Comparisons were only mede for survey points within meture hardwood stands (N = 131). Significant correlations (P< 0.05) are

highlighted in boldface.

Spedes 82cm | 23 | >38um| Tod | %8 | %23 |%>38c| Snagy | Canop | Canop | Understory

doh | 38am | dbh tree | 22om | 38com mdoh| ha y y Density

treesha| doh |treesha|density | doh | dbh | trees Height | Cover
trees’ha trees | trees

Acadian Fycatcher 005 016 | 005 | 001 | 015 016 | 007 | 016 | 0.09 | 017 0.02
Tufted Titmouse 010 | 018 | 048 | 004 | 013 010 | 010 | 0.05 | 0.08 | 0.02 -0.03
White-breasted Nuthatch | 012 | 025 | 005 | 007 | -019| 025 | 002 | 009 | 023 | 0.13 0.07
Cardina VWen 015 | 028 | 011 | 009 | 023| 027 | 007 | 000 | 014 | 017 0.00
Blue-gray Gnatcatcher 013 | 020 | 021 | 006 | 018 015 | 014 | 010 | 0.09 | 0.06 0.05
Wood Thrush 013 | 02 | 013 | 008 | 023 023 | 013 | 011 | 012 | 0.12 0.18
Yellowthroated Vireo 005 | 001 | 015 | 009 | 002 | 009 | 007 | 004 | 017 | 016 0.24
Red-eyed ireo 001 | 018 | 005 | 004 | 010 013 | 001 | 014 | 024 | 0.14 0.02
Prothonotary Werbler 011 | 018 | 024 | 004 | 016 009 | 016 | 001 | 024 | 017 0.09
Swainson's Warbler 015 | 015 | 028 | 009 | 024 014 | 023 | 008 | 033 | 0.16 0.19
Worm-eating Warbler 006 | 022 | 003 | 001 | 016 021 | 002 | 003 | 007 | 0.09 -0.07
Northem Cardinal 003 | 001 | 007 | 001 | 010 | 006 | -010| 009 | 000 | -0.02 0.13
Eastern Towhee 002 | 003 | 007 | 002 | 004 | 001 | -0.08| 006 | -0.04 | 0.03 0.25
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Table 10. Pearson correlation coefficients for comparisons of selected bird species and habitat variables as recorded in 2000.
Comparisions were only made for survey points within mature hardwood stands (N = 131). Significant corelations (P< 0.05) are

highlighed in boldface.

Species g2om | 23 |>38om| Tod | 98- | %23 | %>38c |Snagsha (Canopy | Canopy | Understory

doh | 3Bom | doh tree |22cm| 38cm | mdbh Height | Cover | Density

treesha| dbh |treesha|density | doh | doh | trees
trees’ha trees | trees

Acadian Flycatcher 013 | 026 | 004 | 008 |-020| 023 | 006 | 012 | 012 | 017 0.05
Tufted Titmouse 020 | 024 | 008 | 014 |-024| 024 | 002 | 008 | 017 | -0.07 -0.07
White-breasted Nuthatch | -0.02 | 003 | 013 | 002 | 0.02| 006 | 0.09 0.05 02 | -0M -0.01
Cardlina WWren 010 | 013 | 012 | 005 |-008| 0.07 | 0.06 0.05 017 | 013 -0.01
Blue-gray Gnatcatcher 017 | 02 | 012 | 011 |017| 015 007 | 002 | 028 | 0.06 0.00
Wood Thrush 019 | 017 | 005 | 016 |-021| 021 A 003 | 016 | 017 | 0.08 -0.10
Yellow-throated Vireo 016 | 007 | 003 | 020 |0.11| 0.08 | 0.09 0.01 007 | -0.05 -0.05
Red-eyed Vireo 025 | 006 | 026 | 02 |-022| 013 | 028 0.02 00 | -0.10 0.04
Prothonotary Warbler 02 | 018 | 004 | 020 |-025| 024  0.01 005 | 020 | 005 -0.15
Swainson's Warbler 014 | 019 | 009 | 002 |-013]| 011 | 0.04 0.03 010 | 0.01 0.09
Vorm-eating Warbler 005 | 002 | 023 | 002 |-009 001 | 0.21 0.05 008 | -0.14 -0.01
Northem Cardinal 006 | 010 | 000 | 003 | 008 ]| -0.07 | -0.01 002 | 002 | 002 -0.03
Eastem Towhee 038 | 020 | 015 | 033 |023|-018| 014 | 026 | 029 | -0.01 -0.12
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DISCUSSION

The results of these surveys provide a detailed account of the abundance and distri-
bution of bird species that inhabit the unique ecosystem of the Parker tract hardwood
swamp. Most of the species detected are those typically associated with deciduous forests
within the region. A few species detected such as the Prothonotary Warbler, Swainson’s
Warbler, and Black-throated Green Warbler reach their highest densities within Southeast-
ern hardwood swamps and bottomland forests. Overall, species richness and total bird
density varied between mature stands. By comparison, immature stands were used by
fewer species. Immature stands did not support certain forest canopy species as well as
understory specialists such as the Swainson’s Warbler and the Hooded Warbler.

The results of this study also provide the foundation to examine the response of bird
species to future forest management. Responses of birds to habitat modifications created
by management may vary greatly between species. Large-scale land clearing is known to
have profound effects on bird populations and community composition. A comparison
between young and mature stands in this study is suggestive of this effect. Selective
logging is an alternative management practice that creates small openings in the forest
canopy through group or single-tree selection methods. Little is known about the long-term
response of bird communities to selective logging (but see: Annand and Thompson 1997,
Robinson and Robinson 1999). In this study, a large number of small canopy gaps, similar
to those created from selective logging practices, appear to negatively affect species such
as the Red-eyed Vireo, Prothonotary Warbler, Swainson’s Warbler, Hooded Warbler,
American Redstart and the Wood Thrush. However, the duration of these effects cannot be
ascertained without continued monitoring.

A few species detected are of special interest because of they are of high conserva-
tion priority within the Southeastern US. Perhaps the species of most local concern is the
Black-throated Green Warbler. Populations of this species represent a distinct subspecies
(Dendroica virens waynei) that is confined to a small portion of the South Atlantic Coastal
Plain. Within this range, it is typically identified with Atlantic white cedar and cypress
swamps. The widespread loss of historical Atlantic white cedar stands throughout the
southeast may be the principal factor causing the severe decline of the region’s Black-
throated Green Warbler populations. This species has also been detected on the Parker
tract during previous surveys (Weyerhaeuser-EDF Managment Plan 1996, Wilson and
Watts 1999) but was only known to occur in the largest Hardwood Preserve area (stand #
51449). Surveys conducted in 1999 yielded only one Black-throated Green Warbler within
stand # 51449. However, in 2000, this species was detected in stands # 51241, 51271,
and 51449 indicating it the species is more widespread in the Parker tract than once be-
lieved.

The Worm-eating Warbler is also of high conservation concern within the region. This
species is typically associated with habitats such as tall pocosins and deciduous forests.
Worm-eating Warblers were detected in relatively low densities (mean = 0.16 birds/ha) in
hardwood stands of the Parker tract. This result is quite surprising given that densities
recorded from surveys of Weyerhaeuser’s thinned pine plantations (mean = 0.88 birds/ha,
Wilson and Watts 1999) were greater than densities reported from other portions of the
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species range. The Worm-eating Warbler is known to require dense understory vegetation
(Gale et al. 1997) for breeding, which was also shown in this study. Understory vegetation
is greater and more homogenous within thinned pine plantations compared to these hard-
wood stands, which may help explain the disparity in abundance between the habitats.

Finally, the Swainson’s Warbler is considered a top species for conservation concern
within the Southeast. Within this region, the species specializes on bottomland hardwood
stands that contain dense thickets of cane in the understory (Barrow 1990). Dense under-
story vegetation (including cane) was an important habitat feature for Swainson’s Warblers
within the Parker tract. It is apparent that conservation of habitats such as the swamps of
the Parker tract is vital for the continued persistence of the species within this region.
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Stand 51237- maximum counts (within 50m radius) between 3 survey visits collected in 1999. See Append

XXI for a legend of species 4-letter abbreviations and scientific names.
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Stand 51237- maximum counts (within 50m radius) between 3 survey visits collected in 2000. See Appendix XX

for alegend of species 4-etter abbreviations and scientific names.
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Appendix lll.  Stand 51214 - maximum counts
(within 50m radius) between 3 survey visits collected
in 1999. See Appendix XXI for a legend of species
4-letter abbreviations and scientific names.

Species Points

1 2 3 4
GBHE 0 0 0 0
IRSHA 0 0 0 0
SCOW 1 1 0 1
MODO 0 1 0 1
YBCU 1 1 0 1
RBWO 0 1 0 0
|IDOWO 0 1 0 0
[HAWO 0 0 0 0
|PIWO 0 0 0 0
COFL 0 0 0 0
|IRTHU 0 0 0 0
GCFL 1 1 1 2
|[EAWP 1 1 0 0
ACFL 2 2 2 1
|BLIJA 0 0 1 0
CACH 1 0 2 1
|ETTI 1 1 1 2
WBNU 1 0 1 1
CARW 2 2 1 3
|IBGGN 3 1 2 0
WOTH 1 1 2 1
GRCA 1 0 0 0
|BRTH 0 0 0 0
WEVI 1 0 1 1
YTVI 0 0 0 0
|REVI 1 1 1 1
IBAWW 1 0 0 0
INOPA 0 0 0 0




Appendix Ill. continiued.
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Appendix IV. Stand 51214-

maximum counts (within 50m radius)
between 3 survey visits collected in 2000.
See Appendix XXI for a legend of species

4-letter abbreviations and scientific names.

Species Points

1 2 3 4
WODO | 0 0 0 0
GBHE | 0 0 0 0
IRSHA | © 1 0 0
SCow | 0 0 0 0
IMODO | © 1 0 0
YBCU 0 1 1 0
|RBWO | 0 0 0 0
[RHWO | 0 0 0 0
IDOwOo | 0 1 1 0
[HAWO | 0 0 0 0
|PIWO 0 0 0 0
COFL 0 0 0 0
|RTHU 0 1 0 0
GCFL 2 0 1 1
[EAWP | 0 0 0 0
ACFL 1 1 1 1
|LEFL 0 0 0 0
|FICR 0 0 0 0
AMCR | 0 0 0 0
|BLIA 0 1 0 0
CACH | 2 4 2 0
|ETTI 0 0 1 2
WBNU | 0 0 0 0
[BHNU | © 0 1 0
CARW | 0 1 1 1
[HOWR | © 0 1 0
IBGGN | 1 1 1 0
IWOTH | 0 0 1 0
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Appendix IV. continued.
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Appendix V. Stand 51241 - maximum counts (within 50m radius) between 3 survey visits collectd in 1990.

See Appendix XX for a legend of spedies 4-etter abbreviations and sdentific names.
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Appendix V1. Stand 51241- meximum ocounts (within 50m radius) between 3 survey visits cdllected in 2000. See Appendix XX

for a legend of species 4-letter abbreviations and scientific names.
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Appendix V1. continued.
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Appendix VII. Stand 51242 - maximum counts (within 50m radius) between 3
survey visits collected in 1999. See Appendix XXI for a legend of species 4-letter
abbreviations and scientific names.
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Appendix VIII. Stand 51242- maximum counts (within
50m radius) between 3 survey visits collected in 2000.
See Appendix XXI for a legend of species 4-letter
abbreviations and scientific names.

Species Points

1 2 3 4 5 6 7 8
WODO | 0 0 0 0 0 0 0 0
GBHE 0 0 0 0 0 0 0 0
IRSHA 0 0 0 0 0 0 0 0
SCOW | 0 0 0 0 0 0 0 0
IMODO | 0 0 0 0 0 0 0 0
YBCU 1 0 0 0 1 1 0 1
IRBWO | 0 0 0 0 0 1 1 0
[RHWO | 0 0 0 0 0 0 0 0
IDowo | 0 0 0 0 0 1 1 0
[HAWO | 0 0 0 0 0 0 0 0
IPIWO 0 0 0 0 0 0 0 0
COFL 0 0 0 0 0 0 0 0
IRTHU 0 1 0 0 0 0 0 0
GCFL 1 1 2 1 1 2 0 0
[EAWP | 0 0 0 0 0 0 0 0
ACFL 1 1 1 0 1 1 1 2
ILEFL 0 0 0 0 1 0 0 0
IFICR 0 0 0 0 0 0 0 0
AMCR | 0 0 0 0 0 0 0 0
IBLJA 0 0 0 0 0 0 0 0
CACH 2 1 1 0 1 1 1 2
ETTI 0 0 2 1 1 0 0 2
WBNU | 0 0 0 1 0 0 0 0
IBHNU 0 0 0 0 0 0 0 0
CARW | 1 1 0 1 1 0 2 0
[HOWR | 0 0 0 0 0 0 0 0
IBGGN | 2 1 1 3 1 2 1 2
WOTH | 0 1 1 1 1 1 1 1
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Appendix IX.  Stand 51270 - maximum counts (within 50m radius) between 3 survey visits callected in 1999. See

Appendix XX for alegend of species 4-letter abbreviations and sdentific names.
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Appendix X. Stand 51270- meximum counts (within 50m radius) between 3 survey visits cdllected in 2000. See Appendix XX

for alegend of species 4-letter abbreviations and scientific names.
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Appendix XI.  Stand 51271 - maximum counts (within 50m radius) between 3 survey visits collected in 1999. See

Appendix XXl for a legend of species 4-letter abbreviations and sdientific names.
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Appendix X.  continued.
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Appendix XI.  Stand 51270- meximum counts (within 50m radius) between 3 survey visits cdllected in 2000. See

Appendix XX for alegend of species 4-etter abbreviations and sdentific names.
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Appendix XI. continued.
Spedes

GRCA |2/0/0/0]/0|0|0|J0O/0]0O]O0]|O

BRH O/ O0/0/O/O/O/0O|]O]O|O/OjO]0O|0O|0O|O/0O]|0O|O]O|O|/0O]O]|O|0O|O]O

WEM
YTV

REM

pAWw, o0;0,0/0/0/0/0/0/]0/0O/O}jO]0O|0O|0O|O/0O|0O|0O]O|0O|/0O]0O|0O|0O|O]O

NOPA |O/0O|0O|0O]O/O/0O|]0O]O|O/O]jO]0O|0O|0O|O/0O|0O|0O]0O|O|/0O]0O|0O|0O|O]O

Yyma 0;,0/0/,0,0/0/0/0/O/0O/0O|O]O|O/O]0O|0O|O|O|O|0O|0O]|0O|0O|0O]0O]O

PROW 2/2|3|3

PRAW O/ 0/0|0O/O/O/0O|]O]O|O/OjO]0O|0O|O|O/0O|0O|0O]O|0O|/0O]0O|0O|0O|0QO]O

PIWA

Bnw 0/0/0/0j0OjO/0O]O]O|O/OjO]0O|0O|OJO/0O|0O|O]0O|0O]0O]O0O]O

HOMA | 0/ 00|00 O

SWAA | 0

wkewa o0/0,0/0/0/0/0/0O0]0O|O/O]|0O]|0O|0O|0O|/O/0O|0O|0O]0O|O/0O]0O|0O|0O|O]O

Yywa, o0,0,0/0/0/0/0/0/0/0O|]OJO/O/0O]/0O|0O|]O|/OjO]0O|0O]|0O|0O/0]O]O0O]O

OVEN

\.om o0,0/0/0/0/O0O/0|0O]O|O/O}jO]0O|0O|0O|O/0O|0O|0O]O|O|/0O]0O]|O0O|0O|O]O

KewA 0,0/0/0/0/0/0/0|]0O|O/O]jO]0O|0O|0O|O/0O|0O|O]O|O|/O]O]|0O|0O|O]O

o« 0/0/0/0/0/0/]0/O/0O|0O|]O|O/O/0O]/0O|0O|O|/O|O]0O|0O]|0O|0O/0]O]O0]|O

B+ 0,0/, 0/0/0/0/]O/O0O]|]O]O|O/O/0O]/0O|0O|O|/O]|O]0O|0O]|0O|0O/0O]O]O0O]|O

AVRE  0/0/0/0/0/O/0O|]O]OjO/0O]/0O]|O|0O|O|O/0O|0O|0O]O|O/0O]0O]|0O|0OJO]O

BIGR |0/ 0

NOCA
INBU

EArO /0/0/0/0]/0O/O/0]0|0|O|/OjO/0O]|0O]|0O|O/0O]0O]O]O

cosr| 0/0/0/0/0/0/]0/O/0O|0O|]O|O/O/0O]/0O|0|O|/O]|0O]/0O|0]|0O|0O/0]0O]|O0]|O

BHCO |0/ 0/0|0/0OJO/0]0O]0O|0OJ0O]O]O

orRrR| 0/0/0/0/0/0/0/O/0O|0O|]O|O/O/0O]/0O|0O|]O|/O|0O]0O|0O]|0O|0O/0]0O]|O0O]O

SCTA |[0/0/0/0]0|0|0O|JO/0]0]0O]|O

SUTA |0/0(0/ 0/ 0[/0|0




Appendix XIll. Stand 51448 - maximum counts
(within 50m radius) between 3 survey visits collected
in 1999. See Appendix XXI for a legend of species
4-letter abbreviations and scientific names.

Species Poi|nts

1 2 3 4
GBHE 0 0 0 0
|IRSHA 0 0 0 0
SCOW 0 0 0 0
IMODO 1 0 0 0
YBCU 0 0 0 0
|[RBWO 1 0 0 0
IDOWO 0 0 0 1
|[HAWO 0 0 0 0
[PIWO 0 0 0 0
COFL 0 0 0 0
|RTHU 0 0 0 0
GCFL 1 0 0 0
|[EAWP 2 1 0 0
ACFL 3 1 2 0
|BLJA 0 0 0 0
CACH 0 0 1 1
|ETTI 0 0 0 2
WBNU 0 0 0 0
CARW 2 3 2 2
|IBGGN 1 0 0 0
WOTH 1 2 0 0
GRCA 0 0 0 0
|BRTH 0 0 0 0
WEVI 0 0 0 0
YTVI 0 0 0 1
|REVI 1 1 2 0
IBAWW 0 0 0 0
INOPA 0 0 0 0




Appendix Xlll. continued.
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Appendix XIV. Stand 51448- maximum
counts (within 50m radius) between 3
survey visits collected in 2000. See
Appendix XXI for a legend of species
4-letter abbreviations and scientific names.

Species Points

1 2 3 4
WODO | 0 0 0 0
GBHE 0 0 0 0
IRSHA 0 0 0 0
SCOW | 0 0 0 0
IMODO | © 0 0 0
YBCU 0 0 0 1
IRBWO | 0 0 0 0
[IRHWO | 0 0 0 0
IDbowo | 1 0 0 0
[HAWO | 0 1 0 0
IPIWO 0 0 1 0
COFL 0 0 0 1
IRTHU 0 0 0 0
GCFL 0 0 1 0
[EAWP | 0 0 0 0
ACFL 2 1 1 1
ILEFL 0 0 0 0
IFICR 0 0 0 0
AMCR | 0 0 0 0
IBLJA 0 1 0 2
CACH 1 0 1 1
ETTI 1 2 0 1
WBNU | 0 0 0 2
IBHNU 0 0 0 0
CARW | 1 0 1 1
[HOWR | 0 0 0 0
IBGGN 0 1 1 1
WOTH | 1 1 0 0
GRCA | 0 0 0 0




Appendix XIV. continued.
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Appendix XV.  Hardwood Reserve, Stand 51449 - maximum counts (within 50m radius) between 3 survey visits collected

in 1999, See Appendix XXl for a legend of spedies 4-etter abbreviations and scientific names.
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Appendix XMV, Stand 51449- maximum counts (within 50m radius) between 3 survey visits cdllected in 2000. See Appendix

XX for a legend of spedes 4Hetter abbreviations and sdentific names.
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Appendix XVII. Stand 55234 - maximum
counts (within 50m radius) between 3
survey visits collected in 1999. See
Appendix XXI for a legend of species
4-letter abbreviations and scientific names.

Species Points

GBHE

RSHA

SCOwW

MODO

YBCU

RBWO

DOWO

HAWO

PIWO

COFL

RTHU

GCFL

EAWP

ACFL

BLJA

CACH

ETTI

WBNU

CARW

BGGN

WOTH

GRCA

BRTH

WEVI

YTVI

REVI

BAWW

OO = O |O=0O|0|= 0|0 0O|=|0|00|0|0|0|=»|O|0|0|0|0 |0k

OO OO = = 0O0000|O|INO|I0O|O|O|= OO0~ O|0|o|o|o|N
O|lO|—=O=|0O=OONO|O|0|0O|—=|0O|0|0|0|0|0|0|0|0|0|0|o|o|w

NOPA




Appendix XVII. continued.
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Appendix XVIII. Stand 55234-
maximum counts (within 50m
radius) between 3 survey visits

collected in 2000. See Appendix
XXI for a legend of species
4-letter abbreviations and

scientific names.
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Appendix XVIII.

continued.
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Appendix XVIX. Stand 55342 - maximum counts
(within 50m radius) between 3 survey visits collected
in 1999. See Appendix XXI for a legend of species
4-letter abbreviations and scientific names.
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Appendix XVIX. continued.
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Appedix XX. Stand 55342- maximum
counts collected in 2000 (within 50m
radius) between 3 survey visits in 2000.
See Appendix XXI for a legend of species

4-letter abbreviations and scientific names.

Species Points

WODO
GBHE
IRSHA
SCOW
IMODO
YBCU
|IRBWO
|[RHWO
[DOWO
|[HAWO
PIWO
COFL
IRTHU
GCFL
[EAWP
ACFL
ILEFL
IFICR
AMCR
IBLJA
CACH
ETTI
WBNU
IBHNU
CARW
|[HOWR
IBGGN
WOTH
GRCA

O|O|= O |0O|I0|==0O00|0|=|0|0|0|0|0|0O|=m|Oo|0o|»|O|0|0|0|O|F

O|O|= O~ |0O|I0|0|0|=|0O0|0|=|0|0|0|0|0|O|= o0~ |O/00|O|N

O|=|O0|0O|0O|I0|OIN|O|O|O|0O|=|ON|O|0O|0O|0|0|0O|0|0|0|0|0|0|0|Ww

O|O(O|O|O|0O|O|O|IN|O(C|O|O|0|0O|—=|0O|0|=|O0|0|0|0|0|0|0|0|0 |~

60



Appendix XX . continued.
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Appendix XXI . Legend for 4-letter species codes and scientific names of species
detected during surveys of Parker tract hardwood stands.

62

Species code

Common Name

Scientific Name

WODO Wood Duck Aix sponsa

GBHE Green Heron Butroides striatus

* Northern Bobwhite Colinus virginianus
RSHA Red-shouldered Hawk Buteo lineatus

SCOW Eastern Screech Owl Otus asio

* Barred Owl Strix varia

MODO Mourning Dove Zenaida macroura

* Black-billed Cuckoo Coccyzus erythropthalmus
YBCU Yellow-billed Cuckoo C. americanus

RBWO Red-bellied Woodpecker Melanerpes carolinus
DOWO Downy Woodpecker Picoides pubescens
HAWO Hairy Woodpecker P. villosus

PIWO Pileated Woodpecker Dryocopus pileatus
COFL Common Flicker Colaptes auratus
RTHU Ruby-throated Hummingbird Archilochus coubris
GCFL Great Crested Flycatcher Myiarchus crinitus
EAWP Eastern Wood-peewee Contopus virens
ACFL Acadian Flycatcher Empidonax virescens
LEFL Least Flycathcer E. minumus

AMCR American Crow Corvus brachyrhynchos
FICR Fish Crow C. ossifragus

BLJA Blue Jay Cyaocitta cristata
CACH Carolina Chickadee Parus carolinensis
ETTI Tufted Titmouse P. bicolor

WBNU White-breasted Nuthatch Sitta carolinensis
BHNU Brown-headed Nuthatch S. pusila

CARW Carolina Wren Thryothrus ludovicianus
HOWR House Wren Troglodytes aedon
BGGN Blue-gray Gnatcatcher Poliptila caerulea
WOTH Wood Thrush Hylocichla mustelina
GRCA Gray Catbird Dumetella carolinensis
BRTH Brown Thrasher Toxostoma rufum
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Species code

Common Name

Scientific Name

WEVI

White-eyed Vireo

Vireo griseus

YTVI Yellow-throated Vireo V. flavifrons

REVI Red-eyed Vireo V. olivaeus

BAWW Black-and-white Warbler Mniotilta varia

NOPA Northern Parula Parula americana
YTWA Yellow-throatedl Warbler Dendroica virens
PROW Prothonotary Warbler Protonotaria citrea
PRAW Prairie Warbler Dendroica discolor
PIWA Pine warbler D. Pinus

BTNW Black-throated Green Warbler D. virens

HOWA Hooded Warbler Wilsonia citrina

SWWA Swainson’s Warbler Limnothlypis swainsonii
WEWA Worm-eating Warbler Helmitheros vermivorous
YEWA Yellow Warbler D. petechia

OVEN Ovenbird Seirus aurocapillus
LOWA Louisiana Waterthrush S. motacilla

KEWA Kentucky Warbler Oporornis formosus
COYE Common Yellowthroat Geothlypis trichas
YBCH Yellow-breasted Chat Icteria virens

AMRE American Redstart Setophaga ruticilla
BLGR Blue Grosbeak Guiraca caerulea
NOCA Northen Cardinal Cardinalis cardinalis
INBU Indigo Bunting Passerina cyanea
EATO Eastern Towhee Piplio erythrophthalmus
COGR Common Grackle Quiscalus quiscula
BHCO Brown-Headed Cowbird Molothrus ater

OROR Orchard Oriole Icterus spurius

SCTA Scarlet Tanager Piranga olivacea

SUTA Summer Tanager P. rubra

* indicates a species that was only detected outside of the 50m radius point count and
thus, does not appear on other tables.



