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INTRODUCTION

Since the onset of European settlement, ecosystems of central North America have
undergone profound changes. As a result, many endemic bird species, as well as a large portion
of the region’s more wide-spread species, are believed to have undergone precipitous declines
(Samson and Knopf 1996). However, in central North America, where the breeding, wintering,
and/or migration ranges of many eastern, western, and Arctic-Neotropical bird species overlap
(Labedz 1990), understanding avian community structure and trends adequately enough to
maximize conservation is complicated at best. In the Nebraska Sandhills, where habitat diversity
is relatively high, the potential for attracting a wide array of both regularly and irregularly
occurring species is particularly high (Labedz 1990). As of the late 1980s, 314 of the 404 bird
species that had been reported in Nebraska overall had also been reported in the Sandhills region
(Bleed and Flowerday 1990).

Although riparian habitat represents only one percent of all vegetation cover in western
United States, more avian species associate with riparian vegetation than with any other habitat
type in the region (Knopf et al. 1988; Skagen et al. 1998). This is particularly true for migratory
passerine species, many of which require suitable stopover sites and/or nesting habitats in these
relatively rare habitats. However, western riparian systems have been severely altered and
degraded due to changes in hydrologic and disturbance regimes (e.g., ground water depletion,
reservoir development, fire suppression, diminished flooding, confined livestock, altered
successional stages), influxes of exotic/invasive species (e.g., Brown-headed Cowbirds, Tamarix
spp.), and other anthropogenic factors (Labedz 1990, Johnsgard 1995). Ironically, degradation
of riparian systems on the plains includes increases in woody vegetation that, in some cases, may
support a greater species richness than they did historically. Increases in species richness,
however, are often due to occurrences of invasive or expanding species, in many cases at the
expense of native, endemic species (Samson and Knopf 1996). In these cases, indices of
diversity and equitability (evenness)---which account for the relative abundances and proportions
of species---may actually decline.

Mid-western grasslands have also been severely altered and degraded. Most changes are
due to the direct or indirect effects of habitat conversion and fragmentation (e. g., agriculture,
shelterbelts), altered disturbance regimes and ecological processes (e.g., fire suppression,
increased/decreased grazing intensities/rotations), invasions of woody vegetation and brown-
headed Cowbirds, and the spread of exotic species (e.g., leafy spurge (Bleed and Flowerday
1990, Sampson and Knopf 1996, Scheiman et al. 2003). As a result, many species of North
American grassland birds have been undergoing long-term population declines, including Long-
billed Curlews, Lark Sparrows, Grasshopper Sparrows, and Western Meadowlarks (Knopf
1994). (See Appendix 1 for scientific names for all bird species mentioned herein.) Although
the trend information provided by the North American Breeding Bird Survey (BBS) data are
fraught with variability problems, the grassland bird group is one for which BBS data show
indisputably that declines are real and, in many cases, precipitous (Sauer et all. 2003a). Of the
28 nesting species of grassland birds adequately monitored by the BBS, only seven have shown
no signs of decline (Price et al. 1995). During the 1980s alone, BBS data indicated that
grassland bird species declined 25-65%, more than any other avian group in North America
(Price et al. 1995). By the late 20" Century, grassland-nesting birds had become one of the
most-threatened animal groups in mid-western North America (Samson and Knopf 1994).



National Wildlife Refuges (NWRs) are among the few remaining tracts of land that have
the potential for providing population-source habitats for many declining bird species. However,
traditional origins and uses of NWRs focussed on waterfowl, thus basic information about other
sectors of the avian communities at NWRs is often insufficient for setting conservation-
management goals for passermes and other non-game birds! The overall purpose of this study
was to establish and summarize baseline data on the relative abundances; distributions, and
° habitat associations of birds during migration/breeding seasons in riparian habitats of North
Platte National WilQlife Refuge (NPNWR) and in grasslands of Crescent Lake National Wildlife
Refuge (CLNWR). "A secondary goal was to assess avian abundance, dlStI‘lbUthH and foraging
behaviors of birds as a function of apparent habitat condition/ management: The final goal was
to discuss ways in which long-term monitoring for prairie species of concern might be
conducted.

North Platte National Wildlife Refuge

NPNWR consists of four separate units---each centered on a reservoir or river
impoundment---that provide sanctuary for up to 200,000 waterfowl throughout the year.
Although they are not naturally occurring habitats, the riparian woodlands and associated

" vegetation that ring th€ each reservoir are believed to provide migration stopover and/or breeding

habitat for many passerine species. However, a disproportionate amount of effort has been
focused on monitoring the refuge’s aquatic species, thus little is known about the community
structure or dynamics of the birds that use riparian habitats. The survey project reported herein
represents the first effort to quantify, and provide baseline data for long-term monitoring of, the
riparian avian community at NPNWR. Specific objectives of this study for NPNWR included:
(1) developing a standardized bird survey in NPNWR’s riparian habitats and (2) quantifying the
relative abundance of each species, particularly Nearctic-Neotropical migrants, in relation to
migration/breeding season and vegetative structures/species used.

Crescent Lake National Wildlife Refuge

Most of CLNWR consists of extensive grasslands interspersed with various wetlands.
Here again, however, a disproportionate amount of effort has been focused on monitoring the
refuge’s aquatic avifauna. In this report, we document the results of initial efforts to characterize

included: (1) developing a standardized upland bird survey; (2) collectlng baseline survey data
against which future surveys may be compared for monitoring purposes; (3) describing
contemporary avian community structure in relation to three grassland habitat types on the
refuge and adjacent lands; and 4) recommending long-term monitoring approaches for prairie
species of concern at CLNWR.

DESCRIPTIONS OF STUDY SITES

North Platte National Wildlife Refuge

NPNWR is located in Scott’s Bluff County, Nebraska, near the eastern edge of
Nebraska’s panhandle. Each of NPNWR’s four units---Lake Alice, Lake Minatare, Winters
Creek, and Stateline Island---centers on a reservoir (or, in the case of Stateline Island, an
irrigation-dam impoundment) developed by the Bureau of Reclamation for irrigation. The Lake




Alice, Lake Minatare, and Winters Creek Lake units are clustered fairly close together north and
northeast of the city of Scottsbluff. The Stateline Island unit lies along the North Platte River
approximately 32 km west of the other three units near the Nebraska/Wyoming state line. The
approximate latitudes and longitudes of each unit center are: Lake Alice 41° 59’ 20" N, 103° 36’
50” W; Lake Minatare 41° 55’ 55” N, 103° 29’ 30" W; Winters Creek Lake 41° 57’ 20" N, 103°
31’ 35”; and Stateline Island 41° 59’ 15" N, 104° 02’ 20” W. Together the four units comprise
approximately 2042 ha.

NPNWR’s riparian habitats, most-prevalent at the two larger units (Lake Alice and Lake
Minatare), are scattered along the reservoir and river edges. These habitats are dominated by
mature stands of plains cottonwood (Populus deltoides) interspersed with young cottonwoods
and willows (Salix spp., including peachleaf willow [S. amygdaloides]). Other tree species,
including green ash (Fraxinus pennsylvanica), chokecherry (Prunus virginiana), and the exotic
Russian-olive (Elaeagnus angustifolia), are common in some areas.

Crescent Lake National Wildlife Refuge

CLNWR is located in the north-central portion of Garden County, centered at
approximately 41° 44’ 00" N, 102° 20’ 00" W. It consists of just under 8,620 ha of sandhills
prairie near the southwestern edge of the 4.86-million ha “Nebraska Sandhills.” Dominant
terrestrial (grassland) habitat types at CLNWR are Choppy Sands and Sands, with lesser amounts
of Sub-irrigated Meadow. The Choppy Sands type is characterized by irregular, steep-sloped
hills with narrow ridges, sharp peaks, catsteps, and small blowouts (Nebraska Soil Conservation
Service 1981). The potential natural vegetation of this type is described as 85% grasses (85%),
the remainder consisting of roughly equal proportions of grasslike plants, forbs, and shrubs
(Nebraska Soil Conservation Service 1981). Little bluestem (Schizachyrium scoparium), prairie
sandreed (Calamovilfa longifolia), sand bluestem (Andropogon hallii), sand lovegrass
(Eragrostis trichodes), and switchgrass (Panicum virgatum) represent at least 65% of the total
annual production (Nebraska Soil Conservation Service 1981). Blowout grass (Redfieldia
flexuosa), blue grama (Bouteloua gracilis), hairy grama (Bouteloua hirsuta), indian grass
(Sorghastrum nutans), sandhill muhly (Muhlenbergia pungens), and forbs, such as sand lilly
(Mentzelia decapetala) and small soapweed (Yucca glauca), also characterize this type. Relative
to that in Sands and Sub-irrigated Meadow habitats, bare ground in Choppy Sands habitat is
prevalent (Nebraska Soil Conservation Service 1981).

The Sands type occurs in gently undulating to rolling sandhills uplands (Nebraska Soil
Conservation Service 1981). The potential natural vegetation in this type is described as 80%
grasses, with the remainder consisting of 5% grasslike plants, 10% forbs, and 5% shrubs
(Nebraska Soil Conservation Service 1981). Little bluestem, needle-and-thread (Stipa comata),
prairie sandreed, and sand bluestem constitute at least 75% of the total annual production. Blue
grama, indiangrass, sand dropseed (Sporobolus cryptandrus), sand lovegrass, and numerous
forbs also characterize this type (Nebraska Soil Conservation Service 1981).

The Sub-irrigated Meadow type occurs mainly on nearly level to very gently sloping
areas of bottomlands and sandhills valleys (Nebraska Soil Conservation Service 1981). The
potential natural vegetation in this type is described as 75% grasses, 10% grasslike plants, 10%
forbs, and 5% shrubs---most often willows (Nebraska Soil Conservation Service 1981, Bleed and
Flowerday 1990). Big bluestem (Andropogon gerardii), indiangrass, little bluestem, prairie
cordgrass (Spartina pectinata), switchgrass, and various members of the sedge family (Carex




spp.) comprise at least 75% of the total annual production. Slender wheatgrass (4gropyron
trachycaulum) is also relatively common in this type (Nebraska Soil Conservation Service 1981).

METHODS

North Platte National Wildlife Refuge -
Field surveys—We established seven transects for censusing birds in the strips of riparian
habitat surrounding each unit at NPNWR: two transects around Lake Alice, three around Lake
Minatare, and one each around Winters Creek Lake and Stateline Island. Using a Garmin 12
GPS unit, we recorded UTM coordinates for the beginning and ending points of each transect
(Appendix 2). The number of transects per unit reflects the relative amount of riparian habitat at
each unit and how much ground could be covered by one person during peak hours of avian
activity. : _

Bird surveys were conducted along each transect during five survey periods: two in late
May, one in early July, one in late July, and one in late August between May 2001 and May 2003
(Appendix 3). Surveys began at sunrise and ended approximately five hours later (0430 to 0930
MDT), when detectability among passerine species is greatest. To conduct the surveys, two to
three observers, spaced approximately 50-100 m apart, walked parallel to one another along the
transects (thus spanning the width of the riparian habitat), recording every bird detected. Efforts _
were made to avoid double-counting individual birds. For a given detection, surveyors recorded (
species; number of individuals; substrate (e.g., ground, water, air, tree), microhabitat (e.g., trunk,
branch, leaf litter), and vegetation species (where applicable) the bird was using; and the bird’s J
behavior (e.g., foraging).

Data management---Protocol for bird surveys in North America varies widely with
respect to which taxonomic level is recorded. This is due, at least in part, to a need for retaining
data comparability over time if taxonomies change, and/or for tracking subspecies whose
ecologies and/or ranges may differ. In this study, we encountered two data-management
problems associated with newer taxonomies: one concerning Northern Flickers, the other
concerning Baltimore and Bullock’s Orioles. Field personnel generally recorded flickers
according to their current taxonomy (Northern Flicker [Colaptes auratus]), but on occasion they
were recorded according to an older taxonomy that treated Red-shafted and Yellow-shafted
flickers as separate species (American Ornithologists” Union 1983). Although many on-going,
long-term bird surveys still require that the flickers be recorded separately to maintain data
continuity, this study took place long after the taxonomic change, thus we were able to lump all
flicker records as one species in our data analyses. Nonetheless, we developed a “PreLump”
field in NPNWR’s electronic database (accompaniment to this document) to indicate the original
taxon recorded for future reference if desired. Based on the records that did indicate older
taxonomy, we also calculated the relative proportions of each flicker subspecies detected at
NPNWR.

A more complicated situation arose with respect to oriole taxonomy. Historically, the
Northern Oriole was treated as two species---Baltimore and Bullock’s orioles. Subsequently,
they were lumped into one species (Northern Oriole); then they were split again into Baltimore
and Bullock’s orioles (American Ornithologists’ Union 1957, 1983, 1998). During this study,
observers generally recorded the orioles by their current taxonomy, but in some cases they were



recorded simply as Northern Orioles (this may have been due to auditory rather than visual
detections---vocalizations of the two oriole species can be difficult to distinguish by ear alone).
Because it was not possible to determine from the NPNWR data which ‘Northern Oriole” records
represented Baltimore or Bullock’s orioles, we simply lumped all observations of Baltimore,
Bullock’s, and Northern orioles as ‘Northern Orioles,” again retaining original species recorded
in the “PreLump” field. This undoubtedly affected our calculations of species richness,
diversity, and equitability, but the loss of information is minimal (discussed further in the results
and discussion section). Based on records that did indicate current taxonomy, we also calculated
the relative proportions of each species detected at NPNWR.

The final data-management issue pertained to unidentified species. During this study,
observers recorded 28 ‘ Empidonax species.” In general, Empidonx species are difficult to
identify in the field, thus it is common for bird-survey results to include a number of unidentified
Empidonax. In this study, all Empidonx were recorded only to the genus level, thus we had to
treat all 28 records as one species in richness, diversity, and equitability calculations. Observers
also recorded one unidentified Vireo species, but because it occurred at the same refuge unit
during the same survey period as Warbling and Red-eyed vireos (the two Vireo species listed on
the NPNWR bird checklist) we had to exclude it from richness, diversity, and equitability
calculations. Again, the need to lump bird records that may have represented more than one
species probably affected our richness, diversity, and equitability calculations, but the effects
were probably minimal. After consulting NPNWR’s bird checklist, museum collections, and
other major references, we determined which species of both genera might have occurred---or
could occur---at NPNWR.

Data analyses---To characterize NPNWR’s riparian bird community, we calculated species
richness, relative abundance, Shannon-Weiner Species Diversity (/) and Equitability (Ey) for
each time period and for all periods combined, both for all refuge units combined and for each
unit separately. H and Ej were defined as:

S
H=—$Z‘]p,~lnp,- EHZH/H,,,ax=H/lnS

To reveal which species contributed most to the overall abundances, we also ranked them
according to their frequencies of detection for the entire refuge within each survey period, and
for each unit within each survey period. Finally, we calculated the numbers and percentages of
birds recorded in each substrate and/or vegetation-species category. For individual birds
recorded as foraging, we also calculated the numbers and percentages foraging in each substrate
and/or vegetation-species category. V2 . il (e o : ’

Crescent Lake National Wildlife Refuge ‘ « ,

Field surveys---In early spring 2001, we established 17 transects, each measurmg 1000 m long
(Figures 1-5). We placed transects as close to central portions of the largest tracts of each habitat
type as possible without severely compromising accessibility. Seven transects were located in
Choppy Sands habitat (transects C1-C7), seven were located in Sands habitat (S1-S7), and three
were located in Sub-irrigated Meadow habitat (M1-M3). The smaller number of transects in
Sub-irrigated Meadow reflects the proportionately smaller amount of this habitat type at
CLNWR. To provide possible comparisons of long-term bird responses to different land-
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management practices, two transects (M3 and S7) and part of a third transect (C6) were
established off the refuge.

At 250-m intervals along each transect, we established five survey points (points 0, 250,
500, 750, 1000). Each point had a radius of 100 m (3.14 ha/point), a common area used for
conducting point counts of birds, especially in open habitats such as grasslands (Reynolds et al.
1980, Hutto et al. 1986). The 250-m distance between points thus provided a 50-m buffer
between points. We marked each point with a fiberglass post and used a Garmin 12 GPS unit to
record its UTM coordinates (Appendix 4a). We also recorded detailed descriptions of transect
locations to facilitate finding them if they are used again in future survey work (Appendix 4b).

To conduct the surveys, one or two observers, walked from point to point along a given
transect, spending five minutes at each point counting all birds seen and/or heard. (when two
observers were present, only one counted while the other recorded.) Surveys were conducted
from sunrise to approximately 5 hours after sunrise (0430 to 0930 MDT). At each point,
observers recorded date, transect ID, point ID, number of individuals of each species detected,
and method of detection (visual or auditory). Observers also noted birds (and nests) observed
outside of the official survey times.

Because this project represented the first attempt to characterize and quantify CLNWR’s
grassland bird community, transects were surveyed repeatedly throughout the breeding season to
determine which periods resulted in detecting the greatest number of breeding birds. The results
of this approach provide information for determining peak times of bird detectabilities to help
- refuge staff maximize the efficiency of future survey efforts. In 2001, each transect was
surveyed three times: once in late spring and twice in early summer (Appendix 5). In 2002 each
transect was surveyed twice in late spring, five times in early summer, and once each in late
summer and early fall, for a total of nice surveys/transect (except S3-S7, which were not
surveyed in late summer and early fall)(Appendix 5). The number of transects surveyed each day
depended upon the number of field personnel available.

To conduct a bird survey, one or two observers walked a given transect (when there were
two observers, one consistently detected and counted birds while the other recorded data). Care
was taken by each observer to count birds only within the 100-m point area. Observers also
recorded bird species detected on the refuge outside official survey times (Appendix 1), and
noted the locations/species of nests found (Appendix 6).

Data management and analyses-—To calculate relative abundances of birds, we first summed all
point count data for a given transect and survey date. Assuming that all birds detected were
breeding birds (i.e., not migrants passing through), we selected the maximum number of birds
detected, by species, for each transect within each survey period. We then used the maximums
to calculate mean (+ se) relative abundances for each species by habitat type and survey period.

Because the sample size of ‘off” refuge transects was small (< transects/habitat type), it
was not possible to make meaningful quantitative comparisons of avian abundances on vs. off
refuge, thus we simply lumped the off-refuge data with the on-refuge data. However, for each
habitat type, we summarized the species that were found both on and off the refuge, those found
on the refuge but not off, and those found off the refuge but not on.



RESULTS and DISCUSSION

North Platte National Wildlife Refuge

A preliminary note on variation in survey results relative to long-term monitoring---Birds are
highly mobile and often affected significantly by direct and indirect effects of long-term climate
patterns and short-term weather fronts. Thus, their migration distributions---even their breeding
and non-breeding ranges---can vary significantly from year to year. Within a given migration
season, a weather front may result in hundreds, if not thousands of migrants occurring briefly at a
site before they move on. Due to this variability, it takes 5-10 years of rigorous monitoring
before trend data can begin to provide meaningful results for a given region, even among the
most-common and regularly occurring species.

During this study, factors that may have amplified natural variation in bird species
richness and abundance included increasing drought conditions and expansion of West Nile
Virus (WNV) into the Great Plains region. For example, the number of bird detections in late
May 2002 was about twice the number detected at the same time in 2003, both across all refuge
units and at each unit (Tables 1a-1e). However, without ‘pre-drought” and/or ‘pre-WNV’ data
from NPNWR, we cannot determine the extent to which our results were affected by either
phenomenon. Eventually, long-term regional survey data (e.g., the BBS) may provide some
insights on the effects of the drought or WNV on bird populations in the western Great Plains.

Another major factor that affects bird-survey results is avian detectability. Early in the
breeding season, many birds are easily detected by virtue of their breeding songs, behaviors, and,
in some cases, conspicuous plumage. Thus, one might expect more detections overall in late
spring and early summer than in mid or late summer. However, as the breeding season
progresses, young-of-the-year can result in increased numbers of detections, particularly among
those species whose young have conspicuous begging displays or vocalizations. The activities of
adults feeding fledglings can also attract observer attention. Once post-breeding dispersal and
migration begin, species that travel in large flocks and/or make constant contact calls among
themselves also may increase detections considerably. NPNWR staff should keep all these
factors in mind as they continue their monitoring efforts and compare future results to those
reported herein.

Refuge-wide avian abundance---Not unexpectedly, avian abundance and species richness at
NPNWR varied widely among refuge units and survey periods (Tables 1a-1e, Figures 6-7). For
a given survey period across all four refuge units, the lowest abundance was recorded in late
August 2002 (n=1293) and the highest in late July 2001 (n=3672) (Table 1a). For a single refuge
unit, the greatest abundance was recorded at Lake Alice (n=1553) in late July 2001 and the
lowest at Stateline Island (n=124) in late May 2003 (Tables 1b-1e). Generally, abundances at
Winters Creek Lake and Stateline Island were lower than they were at Lake Alice or Lake
Minatare (Figure 1), most likely because Winters Creek Lake and Stateline Island have less
riparian habitat than the other two units. The only exception to this pattern occurred in late July
2001, when a single flock of 500 Common Grackles was observed at Stateline Island.

Refuge-wide avian species richness, diversity, and equitability-—-Similar to avian abundance,
species richness and indices of diversity varied among units and survey periods. Overall, the
number of species detected was 103, including five species not currently listed on NPNWR’s
website-based checklist of birds: Chimney Swift, Eastern Wood-Pewee, Eastern Phoebe, Bell’s



Table 1a. Avian species abundance, richness, diversity and evenness (Shannon-Wiener
Diversity Index H and Evenness Ey), by survey period, for all NPNWR units combined.
(‘Abundance’ for All Periods should be interpreted only as ‘detections’ and not abundances, as
summing detections over all survey periods would result in counting many of the same
individuals repeatedly).

Survey Period Abundance Richness Diversity (H)  Equitability (Ex)

All Periods (11655) 103 n/a n/a

Late May ‘02 3104 81 3.0843 0.7019
Late May ‘03 1326 43 2.8557 0.7592
Early July *02 2260 50 2.7702 0.7081
Late July ‘01 3672 59 2.7983 0.6863
Late August ‘02 1293 47 2.7157 0.7053

Table 1b. Avian species abundance, richness, diversity and evenness (Shannon-Wiener
Diversity Index H and Evenness Ey), by period, for the Lake Alice unit at NPNWR.
(‘Abundance’ for All Periods should be interpreted only as ‘detections’ and not abundances, as
summing detections over all survey periods would result in counting many of the same birds
repeatedly).

Survey Period Abundance Richness Diversity (H)  Equitability (Ey)

All Periods (4831) 69 n/a n/a

Late May ‘02 1295 47 2.8474 0.7396
Late May ‘03 514 2l 2.5835 0.7839
Early July "02 1113 36 2.6254 0.7326
Late July ‘01 1553 39 2.6861 0.7332
Late August 02 356 25 2.5624 0.7960

Table 1¢. Avian species abundance, richness, diversity and evenness (Shannon-Wiener
Diversity Index H and Evenness Ey), by period, for the Lake Minatare unit at NPNWR.
(‘Abundance’ for All Periods should be interpreted only as ‘detections’ and not abundances, as
summing detections over all survey periods would result in counting many of the same birds
repeatedly).

Survey Period Abundance Richness . Diversity (H) Equitability (Ey)
All Periods (3349) 63 n/a n/a

Late May ‘02 1062 45 2.5789 0.6775

Late May ‘03 506 34 2.8167 0.7988
Early July *02 645 29 2.5141 0.7466

Late July ‘01 609 27 24911 0.7558

Late August ‘02 518 28 2.4525 0.7360




Table 1d. Avian species abundance, richness, diversity and evenness (Shannon-Wiener
Diversity Index H and Evenness Ep), by period, for Winters Creek Lake unit at NPNWR.
(‘Abundance’ for All Periods should be interpreted only as ‘detections’ and not abundances, as
summing detections over all survey periods would result in counting many of the same birds
repeatedly).

Survey Period Abundance Richness Diversity (H) ' Equitability (Ex)
All Periods (1459) 71 n/a n/a

Late May ‘02 419 44 3.0936 0.8175

Late May ‘03 182 28 2.6996 0.8102
Early July 02 197 25 2.7708 0.8608

Late July ‘01 427 31 2.7780 0.8090

Late August ‘02 234 26 2.2866 0.7018

Table 1e. Avian species abundance, richness, diversity and evenness (Shannon-Wiener
Diversity Index H and Evenness Ey), by period, for the Stateline Island unit at NPNWR.
(*‘Abundance’ for All Periods should be interpreted only as ‘detections’ and not abundances, as
summing detections over all survey periods would result in counting many of the same birds
repeatedly).

Survey Period Abundance Richness Diversity (H)  Equitability (Ex)
All Periods (2025) 59 n/a n/a

Late May ‘02 328 41 2.9872 0.8044

Late May ‘03 124 21 2.5622 0.8416
Early July *02 305 29 2.3238 0.6901

Late July ‘01 1083 31 1.6683 0.4858

Late August ‘02 185 28 2.6858 0.8060

Vireo, and Indigo Bunting. For each survey period, nine species accounted for 71-79% of all
birds detected, and 53 of the 103 species were represented by 10 or fewer detections across all
surveys periods (Appendix 7). Across all time periods, the highest number of species was
recorded at Winters Lake Creek (n=71) and the lowest as Stateline Island (n=59) (Tables 1b-1e).
For any single survey period, species richness was highest (n=47) in late May 2002 at
Lake Alice and lowest in late May 2003 at Stateline Island (n=21). Unlike abundance patterns,
species richness was not typically low at Winters Creek Lake (Tables 1b-1e, Figure 7). In fact,
for all survey periods combined, species richness, as well as indices of diversity and equitability,
were greatest at Winters Creek Lake. This may be indicative of greater habitat diversity at
Winters Creek Lake than at other refuge units. Typically, species richness and indices of
diversity were lowest at Stateline Island (Tables 1b-1e). In part, this was due to the relatively
high number of House Wrens in most survey periods, as well as the high numbers of one exotic ™ “
(European Starling) and one invasive (Common Grackle) species. &

Late May 2002: avian abundance, species richness, diversity, and equitability---The overall
abundance of birds detected was 3104 (Table 1a), 19% of which were European Starlings
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(Figure 8). The next eight highest-ranking species were Common Grackle, House Wren,
Mourning Dove, Western Kingbird, Yellow Warbler, Red-winged Blackbird, Northern Oriole,
and Orchard Oriole, which represented 52% of the total birds detected in this period (Figure 8).
Abundance and species richness were greatest at Lake Alice (n=1295 and 47, respectively) and
lowest at Stateline Island (n=328 and 41, respectively) (Tables 1b-1e). However, diversity and
equitability were highest at Winters Creek Lake (H=3.09, E;=0.82) and lowest at Lake Minatare
(H=2.58, E;=0.68). Overall species richness for NPNWR in this period (n=81) was greater than
at any other time during the project, most likely due to the presence of pass-through long-
distance migrants, such as Western Wood-Pewee, Swainson’s Thrush, Tennessee Warbler,
Blackpoll Warbler, Wilson’s Warbler, American Tree Sparrow, Clay-colored Sparrow, Lincoln’s
Sparrow, and Black-headed Grosbeak (Appendix 7).

Late May 2003: avian abundance, species richness, diversity, and equitability—-The overall
abundance of birds detected was 1326 (Table 1a), 18.5% of which were European Starlings
(Figure 9). The next eight highest-ranking species were Common Grackle, Mourning Dove,
House Wren, Western Kingbird, Northern Oriole, Yellow Warbler, Orchard Oriole, and Blue
Jay, which represented 57.5% of the total birds detected in this period (Figure 9). The highest
abundance (n=514) and species richness (n=34) were detected at Lake Alice and Lake Minatare,
respectively, while lowest abundance (n=124) and species richness (n=21) both occurred at
Stateline Island (Tables 1b-1e). Lake Minatare also had the highest diversity (H=2.82), but
equitability was highest at Stateline Island (£;=0.84). Diversity was lowest at Stateline Island
(H=2.56), and equitability was lowest at Lake Alice (Ey=0.78). Overall species richness for
NPNWR in this period (n=43) was nearly half what it was in 2002 during the same time period.
Notably missing were many of the pass-through long-distance migrants detected in 2002
(Appendix 7). It remains unclear what contributed to this large difference, although drought and
differences in year-to-year timing of migration may have been factors.

Early July 2002: avian abundance, species richness, diversity, and equitability---The overall
abundance of birds detected was 2260 (Table 1a), 22.3% of which were House Wrens (Figure
10). The next eight highest-ranking species were Mourning Dove, Common Grackle, Western
Kingbird, Northern Oriole, European Starling, American Robin, Blue Jay, and Black-capped
Chickadee, which represented 56.8% of the total birds detected in this period (Figure 10). The
highest abundance (n=1113) and species richness (n=36) were detected at Lake Alice, while the
lowest abundance (n=197) and species richness (n=25) both occurred at Winters Creek Lake
(Tables 1b-1e). However, diversity and equitability were highest at Winters Creek Lake
(H=2.78, Ex=0.86) and they were lowest at Stateline Island (H=2.32, E4=0.69). The low overall
species richness in this time period undoubtedly reflects the fact that it falls between migration
periods. Most species detected were locally breeding species (Appendix 7).

Late July 2001: avian abundance, species richness, diversity, and equitability---The overall
abundance of birds detected was 3672 (Table 1a), 19.7% of which were House Wrens (Figure
11). The next eight highest-ranking species were Common Grackle, Western Kingbird,
Mourning Dove, Orchard Oriole, Black-capped Chickadee, Red-winged Blackbird, Eastern
Kingbird, and Blue Jay, which represented 58.1% of the total birds detected in this period
(Figure 11). Asin May 2002 and early July 2002, the highest abundance (n=1553) and species
richness (n=39) were detected at Lake Alice, while lowest abundance (n=427) was at Winters
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Creek Lake and lowest species richness (n=27) was at Lake Minatare (Tables 1b-1¢). However,
as in May and early July 2002, Winters Creek lake had the highest diversity (/=2.78) and
equitability (E;=0.81). Diversity (H=1.66) and equitability (Ez=0.49) were lowest at Stateline
Island, undoubtedly due to a single flock of 500 Common Grackles detected during this period
(Appendix 7).

The effects of local, ephemeral population increases due to fledging young and/or
influxes of dispersal/migratory flocks could have contributed to the relatively high abundances of
House Wrens, Common Grackles, Western Kingbirds, Mourning Doves, Orchard Orioles, and
Black-capped Chickadees detected in late July 2001 this survey period (Figure 11). Of these
species, all except Orchard Oriole are listed in the NPNWR bird checklist as ‘common’ to
‘abundant” breeders; Orchard Oriole is listed as “‘uncommon’, although our data suggest that its
status should be ‘common.” Thus, one would expect local increases in abundances of these
species as their young fledge. Also, by late July individuals of many species had likely begun
their dispersal movements and/or migrations from other locations or regions, possibly
contributing to the high abundances detected in this survey period. Because western riparian
corridors represent significant migration and/or dispersal corridors for many species (Knopf et al.
1988; Skagen et al. 1998), and because all of NPNWR is located along or very near the North
Platte River, one could expect large increases in bird abundances during migration seasons at
NPNWR.

Late August 2002: avian abundance, species richness, diversity, and equitability---The overall
abundance of birds detected was 1293 (Table 1a), 18.3% of which were House Wrens (Figure
12). The next eight highest-ranking species were European Starling, Chipping Sparrow, Black-
capped Chickadee, Blue Jay, Mourning Dove, Northern Flicker, Black-billed Magpie, and
Yellow Warbler, which represented 57.7% of the total birds detected in this period (Figure 12).

(» Abundance was greatest at Lake Minatare (n=518), and species richness was greatest at both
Lake Minatare and Stateline Island (n=28 at each unit) and lowest at Stateline Island (n=328 and
41, respectively). Diversity and equitability were highest at Stateline Island (H=2.69, E4=0.81)

“\ and lowest at Winters Creek Lake (/4=2.29, E;=0.70). Overall species composition for this
survey period was probably most unlike those in the other four periods, probably because many
of the long-distance migrants had already left the region; thus, year-round residents accounted
for a greater proportion of the overall avian community (Appendix 7). Undoubtedly, community
composition at NPNWR continues to change throughout the later portions of fall migration as
breeders from the north move through the area.

Profiles of most-abundant avian species and related management issues-—-Across all survey
periods and refuge units, the species detected most often (at least 200 individuals; the highest-
ranking species in Appendix 7) were House Wren, Common Grackle, European Starling,
Mourning Dove, Western Kingbird, Black-capped Chickadee, Orchard Oriole, Blue Jay,
Northern Oriole, American Robin, Yellow Warbler, Red-winged Blackbird, and Northern Flicker
(Figures 5-9). Of these species, four are year-round residents (Northern Flicker, Blue Jay, Black-
capped Chickadee, and European Starling), although, to an unknown extent, individuals of these
species may turn over from one season to the next. Short- to medium-distance migrants included
Common Grackle, Mourning Dove, House Wren, American Robin, and Red-winged Blackbird.
The remaining four species---Western Kingbird, Yellow Warbler, Orchard Oriole, and Northern
Orioles (predominantly Bullock’s Orioles)---are long-distance migrants. The fact that there are
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not more short- and long-distance migrants using the refuge riparian areas may indicate a lack of
structural and species diversity in those habitats. One conspicuously missing guild of migratory
species is that which depends heavily on understory shrubs and/or willow carr. However,
because the riparian habitats at NPN'WR are of artificial origin, it remains debatable as to
whether management at the refuge should improve habitat diversity. That will depend on refuge

_ goals.

House Wrens ranked among the top four most-abundant species in every survey period
(Figures 8-12), possibly indicating that the riparian habitats at NPNWR are somewhat decadent.
House Wrens typically defend very small territories, thus their densities in suitable nesting
habitat can be quite high compared to neighboring species. In at least one study (near Denver,
Colorado), House Wren densities ranged from 630-890 territorial males/100 ha over nine years
of study (Bottorf et al. 1979). However, as cavity nesters, House Wrens are particularly attracted
to areas with ample woody debris and decadent or damaged trees (although they will nest in a
variety of natural and anthropogenic cavities [Barrett 1998}), and the majority of House Wrens
detected at NPN'WR were associated with logs, brush, and other woody debris. If not already ~
accomplished, a vegetation survey should be initiated at NPNWR to ascertain the successional
status of its riparian habitats. If it is found that cottonwood regeneration is absent or minimal,
refuge management staff may wish to remedy the situation if it wishes to retain viable
populations of obligate and facultative riparian birds.

At all refuge units, Common Grackles ranked among the top three species in all survey
periods except late August 2002 (Figures 8-12), by which time the majority had likely migrated
southward. The species is well known for its adaptability and use of rural habitats that are
degraded or altered by human activities (e.g., farmyards, shelterbelts, and croplands [Chace
1995]). The species often forms loose breeding colonies of up to 100 pairs, benefiting especially
from juxtapositions of vertical nesting 