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Abstract

A total of 83 points were identified as representative of the forest interior, forest edge, field, riparian, and
fencerow habitats present in the park in 1999. Point counts were carried out at these points twice during
two breeding seasons (May-June and July 1999, 2000). Seventy-one species of birds were identified on
park property in the 1999 breeding season, and 80 species in 2000. In each breeding season, riparian
habitats had the highest bird species richness, followed by fencerow and forest interior; these three
habitats differed significantly in species richness and abundance. Fall 1999 and Winter 2000 counts were
carried out along line transects, with 55 bird species observed in fall and 46 species observed in winter.
Species richness was highest in riparian and fencerow habitats in fall, but in riparian and forest interior
habitats in winter. The Worthington area of the park is especially diverse, but other areas of the park also
contribute to bird species diversity. Special counts for owls and woodcock were carried out in 2000. In
addition, GPS locations and 10 vegetation variables were measured in a 0.04 ha area centered at each
point (July-August 1999). These variables were summarized by habitat type and bird-habitat associations
were identified using CANOCO. Forty-nine species were identified in the tree category and 37 species in
the shrub category in the park. Fencerow and forest edge had the highest density of exotic tree species
(mean 22% and 14%, respectively). Vine density, density of exotic vegetation, several ground cover
variables, tree basal area, and vegetation layer heights appear to be important determinants of bird species
abundance patterns. Fencerow bird species diversity was not strongly affected by several habitat
characteristics, but surrounding landscape may be important. Management recommendations include
maintenance of riparian corridors and forest interior areas for breeding and wintering species, removal of
exotics from areas of high density, maintenance of fencerow habitat complexity and connectivity to other
habitat types, enhancement of grassland habitat and forest interior understory. Several monitoring
schedules can achieve a detection of at least a 3% decline in species richness during the breeding season
using established point locations, and monitoring may also be desirable during winter and migration.
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OVERVIEW OF METHODS

Monocacy National Battlefield includes a variety of habitats that are used by different species of birds
throughout the year. The purpose of this study was to estimate bird species abundance and richness, and
identify bird-habitat associations. This information was necessary to recommend management strategies
and a long-term monitoring program for birds within the park. To obtain a representative sample of the
bird species using the area, we located as many sampling points as possible within or adjacent to all

habitat types (field, forest interior, forest edge, riparian, and fenecerow). All sampling points were at least .

250 m apart, and a total of 83 points were sampled twice during two breeding seasons (1999, 2000) and
once during Fall 1999 and Winter 2000. During the breeding season, bird abundance was estimated using
10-minute point counts, with species within and beyond 50 m noted. For fall and winter counts, we
counted birds occurring along strip transects that were within or beyond 50 m. Attempts were made in
early Spring 2000 to locate displaying American Woodcock (observations at dusk) and owls (playback of
taped calls). Estimates of species density and relative abundance were calculated using standard formulas
and species richness (number of species present) was estimated using the CAPTURE program. Species
richness and abundance during the breeding season were compared across habitats using an analysis of
variance, and richness was mapped across the park to identify “hotspots™ for all seasons. Species
presence and relative abundance were summarized by habitat and season, and by park area and season. A
list of additional species likely to occur in the park was compiled from data on winter and breeding birds
in the surrounding area. The program MONITOR yielded sampling effort needed for future detection of
declines in species richness. In July and August 1999, habitat measurements were recorded within a 0.04
ha plot centered around each of the 83 points. At wooded sites, species and diameter at breast height of
all trees, number of short and tall woody stems, canopy cover, percentage ground cover, heights of
vertical layers, and an estimate of vine abundance were noted. At grassy sites, vertical structure and litter
depth were estimated. Habitat data were summarized by habitat type, and areas of high exotic species
density were mapped. Bird-habitat associations were examined using canonical correspondence analysis
(CANOCO). Spatial characteristics of fencerows were quantified using FRAGSTATS and their effect on
bird diversity was examined using stepwise regression.

OVERVIEW OF RESULTS

Breeding season counts yielded 71 and 80 species for 1999 and 2000, respectively. Riparian habitats had
significantly higher bird species richness and abundance per point during the breeding season, followed
by fencerow and forest interior. A total of 55 bird species were observed in fall and 46 in winter. Species
richness was highest in riparian and fencerow habitats in fall, but in riparian and forest interior habitats in
winter. Estimates of species richness were generally higher from SPECRICH2 (CAPTURE), indicating
that more sampling effort may yield additional species. Species composition varied somewhat between
seasons and between different areas of the park, but several species were common year-round. Riparian
and forest interior habitats in park areas particularly contribute to bird species diversity. Forty-nine
species were identified in the tree category and 37 species in the shrub category in the park. Fencerow and
forest edge had the highest density of exotic species (mean 22% and 14%, respectively). Vine density,
density of exotic vegetation, several ground cover variables, tree basal area, and vegetation layer heights
appear to be important determinants of bird species abundance patterns. Areas of high exotic vegetation
density tended to have low to moderate bird diversity, and the replacement of these species would
probably be helpful to bird populations. Fencerow connectivity to other habitats and their structural
diversity positively affect bird diversity. Maintaining high snag density and improving understory in
forest interior, maintaining structurally diverse riparian and fencerow corridors, and improving grassland
habitat will also benefit bird species.



INTRODUCTION

Monocacy National Battlefield, located southeast of the city of Frederick in Frederick Co,
Maryland, consists of approximately 667 has of deciduous woodland, agricultural fields, and riparian
zones along the Monocacy River and Bush Creek (tributary). Elevations range from approximately 61 to
122 m and slopes within the park vary in both degree and aspect. Although some areas of the park are
contiguous, some parcels are more isolated or separated by county roads or state highways. As the
demands of a growing population further fragment and change the surrounding landscape, the diverse
habitats that comprise the park may provide an important refuge for both resident and migratory bird
species. Areas within the park are managed by the National Park Service to preserve biotic diversity in
addition to historic and cultural resources. Previously completed studies within the park on vegetation
and selected animals (Maryland DNR 1998) provide information on which to base management decisions
for these organisms, but very little information is available for bird populations at the battlefield.
Occasional counts by local bird club members, area Audubon Christmas Counts, nearby Breeding Bird
Survey routes, and sightings by Maryland DNR personnel indicate that there is the potential for species of
concern or locally rare species to be present at the park. A baseline inventory, including data on bird
species occurrence/abundance and habitat associations, is needed to provide information for sound
management decisions, plan a monitoring scheme for birds, and clarify the role of the park in preserving
and enhancing regional bird communities.

METHODS
Bird Inventory

Three major habitat types, forest, riparian, and fencerow, were identified by using a USGS aerial
photo and by touring all park areas. Point count locations for birds were then placed within the park in
such a way as to assure that all major habitats were sampled according to their relative area (samples
stratified by habitat type). In addition, field points were sampled from adjacent forest edge, riparian, or
fencerow locations. Sample points were located systematically at least 250 m apart in all but dense forest,
where points were placed 150 m apart (Ralph et al. 1995). Starting points for counts were chosen at
random within each set of habitat points. A total of 83 points were marked with plastic flagging and
flags, and point locations were recorded using a GPS receiver.

Bird counts were carried out from sunrise to a maximum of four hours after sunrise to avoid bias
from pre-dawn song activity and to capture the most active period (Ralph et al. 1995). Counts were not
conducted under rainy or windy conditions, and observers waited a few minutes after arriving at the point
location before noting the species present. In addition, habitat type was noted for a counted individual if
different from the habitat type of the count point. During the breeding season, birds seen or heard at each
sample point within 10 minutes were noted, with their distance recorded as < 50 m, > 50 m, or flyover.
Birds counted in the first 3 minutes, 3-5 minutes after start, and 5-10 minutes after start were recorded
separately. Two counts were carried out in each breeding season, one early season and one later season
count. Fall and winter counts were performed within strip transects along routes defined by marked
points. Birds were noted as the observer walked slowly but steadily along a transect, and birds were
recorded as being within or beyond 50 m.

Nocturnal surveys were carried out in February and March 2000. During these surveys, we spent
time at dusk in appropriate habitat areas for American Woodcock male display activity (open areas
adjacent to shrubs, especially wet areas) along Bush Creek and along the Monocacy River (Worthington
Farm area). Beginning one hour after sunset at the earliest, we played the calls of Eastern Screech-Owil,
Barred Owl, and Great Horned Ow] along forest edges in the same areas.




Incidental occurrences of birds were also recorded to maximize the list of species present in the
park. Additional bird species likely to occur in the area were determined by reviewing records for the
area in winter (Hatfield et al. 1994; National Audubon Christmas Count data 1989-98), breeding season
(Robbins and Blom 1996; Breeding Bird Survey data 1988-98), and year-round (Iliff et al. 1996).

Habitat Measurements

Habitat sample plots were centered at each of the 83 bird point count locations, with methods
adapted from James and Shugart 1970, Noon 1981, Ralph et al. 1993, and Bibby et al. 1992. Each plot
contained 0.04 ha. Circular plots (radius 11.3 m) were used at forest edge, riparian, and forest interior
sites, and rectangular plots (10 x 40 m) were used at fencerow sites due to their more linear shape. For
the wooded portion of a habitat sample plot (n = 83 plots), we recorded the species, diameter at breast
height (dbh), and vertical layer of every woody stem > 2.5 cm in diameter (considered to be trees);
number of stems and dominant species for short (0.5-1.5 m) and tall (>1.5 m) woody stems < 2.5 cm dbh;
canopy cover at four compass points using a concave, spherical densiometer; percentage ground cover for
bare ground, forbs, ferns, moss/lichen, grass, and downed wood; heights of major vertical layers using a
clinometer; and a score of vine abundance (0 = none, 1 = on a few trees; 2 = on few to half of trees, 3 =on
over half of trees). For the grassy portion of a habitat sample plot (if present), we recorded the number of
vegetation contacts at 10-cm intervals (to 1 m) on a vertical dowel placed at each end of two crossed,
randomly located 2-m long poles (total four sets of measurements). Litter depth was measured with a
meter stick at the end of each pole (total four measurements).

Data Analysis

When analyzing breeding season bird counts, only the maximum number of a species at a point
was used for each year. Abundance values and densities for breeding season bird counts were calculated
only from birds counted within 50 m of the point to assure a closer correspondence with measured habitat
data. Density was calculated by dividing the total number of birds seen or heard within 50 m by the total
area covered by points in which the species occurred (#points x 0.785 ha). All species seen or heard were
used to create species lists by area and for the breeding season. An analysis of variance (ANOVA) was
used to look for differences in species abundance and richness between forest interior, riparian, and
fencerow habitats.

For fall and winter, all data were used to calculate bird abundance and density. Density was
calculated by using the formula:

density =n; + m logen; +m
2r} n

where r = 50 m; n; = #birds counted within 50 m; n, = #birds counted beyond 50 m; and
1 = length of transect (Buckland et al. 1992).

Species richness (number of species present) was calculated by habitat type for fall and winter,
and by habitat type and area for the breeding season, as the number of species present in a habitat type,
and by using SPECRICH2 from the program CAPTURE (White et al. 1978, Rexstad and Burnham 1991).
Data from the two breeding seasons was used as input for MONITOR4 (Gibbs 1995) to determine the
level of sampling effort needed to detect declines in species richness as part of a monitoring program.

Grass vegetation heterogeneity indices were calculated as described in Bibby et al. (1992).
Relationships between bird abundance and habitat variables were examined using canonical



correspondance analysis (CANOCO; ter Braak 1986) after highly correlated variables were removed from
the analysis. The fencerow-bird species diversity relationship was investigated as follows. Bird species
diversity was calculated using the Shannon-Weiner index. After importing data from an aerial photo into
a Geographic Information System (IDRISI32), landscape-level variables for fencerows were quantified by
the program FRAGSTATS (McGarical and Marks 1995). The data used from this program included the
area of each fencerow, the shape index, and the fractal dimension. The shape index is a measure of patch
shape in relation to a square (McGarical and Marks 1995). Fractal dimension is a measure of the
complexity of the perimeter of the patch. Volume was calculated as a product of fencerow height and
area. All statistical analysis for was performed in MINITAB 11.0. A Pearson-Product Moment
correlation matrix was calculated using the variables described above in order to determine strength of
correlation between variables. We omitted any variable with a correlation coefficient less than 0.1. We
used simple linear regression to analyze the relationship between the remaining variables and species
diversity. From this analysis, two outliers were dropped in order to increase the strength of the
relationships. We used stepwise regression for the remaining fencerows and independent variables to
develop the final model.

RESULTS AND DISCUSSION

Bird Inventory
General

The total number of sample points per habitat was 24 for forest interior, 25 for riparian, 8 for
forest edge, and 26 for fencerow. Birds were noted in field habitats from 25 of the 83 sample points.
Counts took approximately 72 hours total in each breeding season and were carried out June 8-16, July 8-
16 in 1999 and May 30-June 7, June 26-July 5 in 2000. Fall counts took approximately 16 hours and
winter counts 18 hours. Fall and winter counts were carried out September 12-22, 1999 and February 10-
17, 2000, respectively. Scientific names of bird species noted in the park are included in Appendix A.
The park was divided into areas to examine patterns on a finer scale (Figure 1).




Figure 1. Park areas used in analyses.

The distribution of habitat types within the park is pictured in Figure 2 (see next page)

Bird Species Presence/Richness

A total of 98 species was noted in the park, with 80 during the breeding season, 53 during fall, and
46 during winter in the park (Appendix B). No American Woodcock were found in surveyed areas. No
owls responded to owl tapes in the survey areas, although two Barred Owls were noted during winter
counts. Species noted only during the breeding season were: Green Heron, Wood Duck, Northern
Harrier, American Kestrel, Yellow-billed Cuckoo, Ruby-throated Hummingbird, Great-crested
Flycatcher, Eastern Kingbird, White-eyed Vireo, Warbling Vireo, Barn Swallow, Blue-gray Gnatcatcher,
Northern Parula, Blackpoll Warbler, American Redstart, Worm-eating Warbler, Louisiana Waterthrush,
Kentucky Warbler, Scarlet Tanager, Eastern Towhee, Chipping Sparrow, Vesper Sparrow, Grasshopper
Sparrow, Blue Grosbeak, Red-winged Blackbird, Eastern Meadowlark, Common Grackle, Brown-headed
Cowbird, Orchard Oriole, and Baltimore Oriole. Five species were only noted during fall counts (Broad-












































































































































































































