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CHAPTER |

Distribution of breeding Cerulean WarbleBe(droica cerulea) in Oklahoma

Abstract — Recent field work for Oklahoma’s Breeding Bird Atlas failedc¢ate

Cerulean Warbler (Reinking 2004), raising concerns of range contraction ftorthier
uncommon breeder in Oklahoma. In 2006 and 2007, we conducted point counts at 150
sites throughout the species’ historical range in Oklahoma. We located @erulea
Warblers at 5 (3.3%) of the sites surveyed. Those sites were located on north slopes in
the Ouachita Mountains, near ridge tops between 641 and 721 m elevation. We
encountered 8 adult males and 4 adult females at the 5 sites. We confirmed breading f
separate observations of pairs feeding fledglings in June 2006 on Lynn Mountain and in
June 2007 on Rich Mountain, both locations in LeFlore County. Compared to sites
where we did not encounter Cerulean Warblers, sites where they weredistggierted

a taller and more densely vegetated canopy and were restricted to thesrbigbast

ridges. The number of birds we observed represented a minimum populationegstimat
and other forested ridgetops that we were unable to survey may harbor additional
breeding Cerulean Warblers. We recommend that these high-elevatists farthe

Ouachita Mountains be managed to maximize forest patch size, canopy hedght, a

canopy closure.



Introduction

The Cerulean WarblebDndroica cerulea) is a small, insectivorous wood
warbler that breeds in deciduous forests of eastern North America. Rddectiropical
migrants, Cerulean Warblers make annual migrations between breedisng area
concentrated in the east-central United States and wintering areas imm8xihéh
America (Hamel 2000a, 2000b). The species occupies a discontinuous breeding range
from the eastern Great Plains to the Atlantic Coastal Plain, includingfemeasouthern
Arkansas to southern Quebec (Hamel 2000a). Population density varies greatly over the
breeding distribution, with population centers in the central Appalachians of Ohio, West
Virginia, and Kentucky; southern Wisconsin; southwestern Michigan; southerouviiss
and northwestern Arkansas (Hamel 2000b, Rosenberg et al. 2000). Cerulean Warblers
winter primarily in the Andes Mountains in northern South America (Hamel 2000a),
including parts of Colombia, Venezuela, Ecuador, Peru, and Bolivia (Hamel 2000a).

Based on data from the North American Breeding Bird Survey, the Cerulean
Warbler has declined faster than almost any other species in North Anitaroal(
2000a), suffering annual losses of at least 3% since 1966 (Link and Sauer 2002). The
Cerulean Warbler is one of the highest conservation priorities for Pariridight (Rich
et al. 2000, Jones et al. 2004) and was recently denied listing under the Endangered
Species Act (USFWS 2006). Investigative work for possible listing has lootetdi
much of the recent research on this species (Hamel et al. 2004, Jones et al. 2004, Hamel
2005, Rogers 2006), including a rangewide assessment of distribution and abundance

(Rosenberg et al. 2000).



Cerulean Warblers generally require large forested tracts for brg@thbdins et
al., 1992; Hamel 2000a, 2000b). They normally are found in forests with relatively closed
canopies, although the importance of canopy gaps has been noted (Robbins et al. 1992,
Oliarnyk and Robinson 1996, Hyde et al. 2000, Hamel 2000a, Wood et al. 2005). Habitat
selection varies throughout the breeding range, with forested slopesiaehelsgh
elevation (>1000 m) used in some areas (e.g., Hamel 2000a, Hyde et al. 2000) and
bottomland hardwood forest used in others (e.g., Robbins et al. 1992). Wintering habitat
in the Neotropics includes mature broad-leaf and second-growth foreshaatecoffee
plantations (Terborgh 1989, Robbins et al. 1992, Degraaf and Rappole 1995, Jones and
Robertson 1997).

Loss of mature streamside and bottomland deciduous forest in the United States,
whether to logging or to reservoir development, is thought to be a major cause of the
decline of the Cerulean Warbler (Hamel 2000a). Significant areas of foreeting
habitat also have been lost to surface mining operations in the Appalachianat ldabit
on the wintering grounds and mortality during migration also may contribute to the
decline (Hamel 2000a).

Despite the overall trend of a rangewide decline, the Cerulean Warbler has
actually expanded its breeding range in recent years (Oliarnyk and RoESS6,

Hamel 2000a), particularly in the Northeast. This apparent range expansidre may
reclamation of former breeding range, as regenerating forests in itve negture. The
expansion illustrates that conservation of this species may requirecattentne edges

of its range, not just the population center.



At the southwestern edge of its range, the Cerulean Warbler was formerly a
widespread and locally abundant breeder in eastern Oklahoma (Woodhouse 1992, Sutton
1967). Carter (1967) determined that there were 2.9 pairs/40 ha in the McCurtain County
Wilderness Area. The population in the State fell rapidly, however, followireyaev
reservoir construction projects that inundated former breeding areas.dsatainters
were reported in the 1990s (e.g., Couch 1996), all restricted to LeFlore counpjteDes
multiple years of field effort for Oklahoma'’s Breeding Bird Atlas (Rkaig 2004), no
Cerulean Warblers were reported. Because the rangewide Ceruleap\Vidds
Project (Rosenberg et al. 2000) did not include Oklahoma, it was not known if the lack of
Ceruleans reported during Oklahoma’s Atlas indicated that the species had been
extirpated.

Due to the incomplete state of knowledge regarding population size and
distribution of Cerulean Warbler at the edge of its range in Oklahoma, we conducted
targeted surveys for this declining species within the State. Considerisietties has
reclaimed other former areas of its breeding range, we considered severis in
eastern Oklahoma as potentially providing breeding habitat for the species. Our
objectives were to identify populations and confirm breeding of Cerulean Wairbler

Oklahoma and to characterize occupied habitat.

Methods

Study Area



We focused field surveys on areas within the historical range of Ceruleans
Warblers that support large tracts of forested land, primarily the Oaaddbiintains and
the Ozark Highlands (Fig. 1). The Ouachita Mountains are characterized bgsao$eri
east-west ridges in western Arkansas and southeastern Oklahoma. The mounipins occ
approximately 54,000 kfrin 26 counties in Arkansas and 10 counties in Oklahoma
(Rafferty and Catau 1991). The Ouachita region remains one of the largest and most
contiguously forested areas in the eastern United States. More than 3220@Hisn
region are managed for mature or old-growth type forests (Chipley et al. 2008)atsla
in this area consist of upland sites containing shortleaf and loblolly pines, mnesd pi
hardwood, and oak-hickory forests. Bottomland sites in the Ouachitas are ddrbyate
oak Quercus) gum (Nyssa) cypress Taxodium) or elm Ulmus) ash Fraxinus)
cottonwood Populus) forests (Chipley et al. 2003).

The Ozark Highlands occupy parts of southern Missouri, northern Arkansas, and
northeastern Oklahoma and cover approximately 21,06qBrye et al. 2004). The
region consists of low mountains that are dominated by oak-hickory forestsetBalye
2004). This area contains some of the most contiguous forested areas in ceritral Nort
America (Chipley et al. 2003).

Cerulean Warbler Surveys

Within the study area, we targeted survey areas with the greatestaldtenti
harbor Cerulean Warblers and selected survey sites to represeneatgratbrested
cover and different forest types. We specifically visited historical loeatior the
species identified in the Cerulean Warbler Atlas Project (Rosenbalkg2€00) and other

sources. Prior to the start of field work, we used Terrain Navigator software toucons



maps of sites to survey based on the presence of historical locations for Ceruleans
Warblers, as well as sites that represented different charactedasslope, aspect, and
extent of forest cover. We specifically populated our surveys with multiplstéarsites
at high elevation and mature bottomland hardwood forest, the typical habitats used by the
species elsewhere in its range (Hamel 2000a). We also selected sonnetisédeeld,
following site reconnaissance that revealed desirable cover types to sarhps suc
riparian forest, second-growth hardwoods, pine plantation, agricultural andagban-
suburban areas

Each survey site consisted of 4 plots spaced 250 m apart on a 1-km transect (Fig.
2). We placed plots 250 m apart to avoid double counting most species of small land
birds (Hutto et al. 1986). We sampled birds at each of the plots using 6-min, 100-m fixed
radius point counts. We split 6-min counts into 3 equal bands of 2 min each to facilitate
the application opost-hoc removal models to aid in the calculation of species-specific
detection probabilities (Farnsworth et al. 2002). Counts took place from sunrise to
approximately 1030 h CDT (Hutto et al. 1986, Ralph et al. 1995).

At the conclusion of each point count, we broadcast Cerulean Warbler song from
a portable compact disk player and external speaker song for 1 min and listemed f
response for an additional minute (Rosenberg et al. 2000). If Cerulean Warblers were
detected in response to the song broadcast, we invested additional time to determine i
breeding could be confirmed based on observation of an active nest, fledglings, or an
adult carrying food (Reinking 2004). We also recorded multiple GPS locations ffor eac
male Cerulean Warbler encountered to attempt to delimit the territoryubveysd 75

sites in 2006 and 75 sites in 2007.



Habitat Sampling

We quantified site characteristics from three 5-m circular plots 15 m foamb gount
center at 0, 120, and 240 degreds=(12 plots/site) (Fig. 1). We used a modified version
of the vegetation sampling protocol described by Martin et al. (1997). Within each plot
we estimated percent slope using a clinometer and recorded elevatioa fiend-held
GPS unit. For overstory trees, we visually estimated percent cover, measuspg
height with a clinometer, and estimated basal area using an angéefgaughe center

of each plot. To determine tree species dominance, we identified to speciesiated c
the number of stems > 10 cm dbh within each plot. We visually estimated the percent
cover of low (< 2 m) and high (< 2 m) woody shrubs and trees < 10 cm dbh. We also
visually estimated the relative percent ground cover occupied by grasbesafut

leaves in each plot. For all percent cover estimates, we used a standardezed c
template for direct comparison. All variables estimated at the plotsaveraged for the
site.

To characterize general cover types in a larger area around eacleditst w
recorded the location of each point count in the field with a GPS unit and obtained
coordinates for the midpoint of each sampling transect. From the midpoint, wel @eate
1-km buffer in ArcMap 9.2. We used a land-cover layer developed for the Oklahoma
Gap Analysis Project (Fisher and Gregory 2001) to identify patches of fockasad
Hawth'’s tools in ArcMap to calculate land-cover metrics within each buffer each
site, we calculated the percent cover of mature forest, regene@tsyydnd shrubland,

pasture and cropland, and urban land use within the 1-km buffer.



Statistical analyses involved thest-hoc identification of vegetation, land cover,
and site condition differences between sites where we detected Ceruleanrs\tartile
sites where we did not. Because of the disparity in sample size between those 2
categories, we were not able to apply standard parametric statessisal Instead, we

compared variables with 95% confidence intervals and descriptions as appropriat

Results

We detected Cerulean Warblers at 5 of 150 (3.3%) of the sites surveyed (Fig. 3).
All 5 sites were located in the Ouachita National Forest on the north slopgsroéihd
Rich mountains, both in Leflore County, Oklahoma. We encountered Cerulean Warblers
exclusively near the near ridge tops at 641-721 m elevation in forested stands.

We detected 8 Cerulean Warbler male and 4 female Cerulean Warblers.
Monitoring of those Cerulean Warblers in 2006 resulted in observations of 1 pair
carrying food on Lynn Mountain. This same pair was later seen feedingritgig
confirming breeding for that area. During the 2007 field season, a pair oe&erul
Warblers were observed feeding fledglings on Rich Mountain, confirmingibgetor
that location. Using our small sample size, our estimated detection probfaipility
Cerulean Warbler in was 2006 was 0.9978 and for 2007 it was 1.00. Using those
probabilities, we estimated densities at these sites at 7.97 - 15.95 singgs{6taha.
Typically you need much larger sample size (n > 100) to properly apply detection
probabilities.

Mean canopy cover at our Cerulean Warbler sites was 70% + 6 SD. Mean forest

cover within the 1-km buffer for our Cerulean Warbler sites was 99.75% + 0.005 SD.



For low and high understory cover, the means were 60% * 8 SD and 28% + 17 SD,
respectively. The mean for elevation was 691.1 m £ 30 SD, and the mean slope was
29.85% £ 12 SD. Canopy height ranged from 16 to 21 m with a mean of 18 m + 2 SD.
We counted all canopy tree stems greater than 10 cm dbh for each site with
Cerulean Warblers. Average stem counts for sites on Lynn Mountain were mockernut
hickory (Carya tomentosa) n=27, black walnutJuglans nigra) n=21, white oakQuercus
alba) n=17, and northern red oaRuyercusrubra) n=9. On the Rich Mountain site stem
counts for the site were mockernut hickoBalya tomentosa) n=23, white oakQuercus
alba) n=19, black gumNyssa sylvatica) n=11, and sugar maple n=14cér saccharum).
Even after discounting sites with < 50% forest cover within the 1-km buffer
around each site, sites where we saw Cerulean Warblers had 6 habita¢sdnativere
higher than the 95% confidence intervals of non-Cerulean Warbler sites. Thiae ha
variables included canopy cover, canopy height, elevation, forest cover, slope, and

understory cover <2 m. (Tab. 1).

Discussion
Recent research on forest songbirds often has been focused on habitat conditions
and other potential sources of decline (Peterjohn and Rice 1991, Rappole and McDonald
1994, Robinson et al. 1995, Donovan et al. 2002). One important cause for declines in
forest songbirds is forest loss or fragmentation. Fragmentation can megglteased
amounts of nest predation from various predators and increased brood parasitism by t
Brown-headed Cowbird\olothrus ater) within an area (Hoover et al. 1995, Robinson et

al. 1995, Darr et al. 1998, Ortega 1998, Rogers 2006). Certain species seem to be



especially sensitive to forest fragmentation. These forest interiaesgssem to be more
severely effected by fragmentation and some may disappear when forests nbdwege
the necessary amounts of interior. Some of these forest interior species ipeltids s
that reach their southwestern limit in Oklahoma. These include the Ovesdindié
aurocapillus), Kentucky Warbler@porornis formosus), Hooded WarblerWilsonia
citrine), Worm-eating Warbler{elmitheros vermivora), Acadian Flycatcheempidonax
virescens) and the Cerulean Warbler (Kroodsma 1984).

Although there are undoubtedly other causes such as mortality during migration
causing the decline of the Cerulean Warbler (Hamel 2000a), forest fragjoventathe
breeding ground is at least partially responsible (Robbins et al. 1992, Hamel 2000a, Roth
and Islam 2008). This is especially true for bottomland hardwood forest, favored by
Cerulean Warblers in parts of their breeding range. Agricultural areas Midavest
and the Mississippi Alluvial Valley have lost much of their extant mature blathain
hardwood forest (Robbins et al. 1992, Roth and Islam 2008).

Several sources indicate that Cerulean Warblers once used bottomland habitats i
Oklahoma (Woodhouse 1992, Carter 1967, Sutton 1967). Many of our survey areas were
located within current or former areas of extensive bottomland forests, incluttiag
River National Wildlife Refuge (NWR) and along the Arkansas River in Sequoyah
NWR, a site at least near the historical location discovered by Woodhouse (1992). We
also surveyed bottomland hardwood forests along Spavinaw Creek, another historical
location but did not find any Cerulean Warblers because the forests had diedppea

were heavily fragmented. We could not survey the historical location alongotinatdih

10



Fork River where Carter (1967) studied in the 1960s because it now lies underneath
Broken Bow Lake.

Cerulean Warblers still occur on the Ozark Plateau in Arkansas and Missouri. In
fact, this area has been described as an area of high density for the stauiels (
2000a). We did not, however, locate any Cerulean Warblers on the Oklahoma side of the
Ozark Plateau. The apparent lack of Cerulean Warblers on the Ozark Plateau in
Oklahoma may be due to the highly fragmented forest cover there (Fig. 4).

The high-elevation ridge tops where we located Cerulean Warblers are
structurally similar to habitats described from West Virginia and otleasan the
Appalachian region (Robbins et al. 1992, Hamel 2000a, Hamel 2000b, Weakland 2005).
Our Cerulean Warbler sites also were similar to Cerulean Warbler hgdealbitat
described in other parts of the species range in that it had greater canepyhgher
canopy height and a greater slope than other forested sites in the regiom(Risthra
2008).

Our results indicate that suitable breeding habitat for Cerulean Warbliengesl
in Oklahoma. Relative to 145 surveyed sites in forested landscapes where we did not
encounter them, the 5 sites that supported Cerulean Warblers exhibited gresiter fore
cover at the site scale, a taller more closed forest canopy, highdragleaad higher
percent slope. Of the 150 total sites surveyed, only 9 supported the combination of
environmental variables within the 95% confidence interval of sites where we
encountered Cerulean Warblers. The fact that we found the species at 5 ofvéitsites

suitable habitat conditions points to a relatively high occupancy rate (55.6%) and

11



indicates that the species may very well be limited by the amount cdialedilabitat in
Oklahoma.

In Oklahoma, the Cerulean Warbler was reported to be an abundant species along
the Arkansas River in the 1800s (Sutton 1967). Other reports indicate that Ceruleans
were at least locally common in McCurtain County and other areas of théenstathe
1960s (Kuhnert 2004). Fragmentation and clearing of most of the mature deciduous
forests, however, seem to have eliminated the Cerulean Warbler from mest of it
historical range in Oklahoma (Kuhnert 2004). Most of the forest lands in Oklahoma have
been changed or eliminated, leaving only a small percentage of suiteddefor
breeding Cerulean Warblers (Kuhnert 2004).

Although we consider our Cerulean Warbler search to be thorough, it is difficult
to completely search an entire region of a state; there are some ar@asc¢batd not get
to that could support breeding Cerulean Warblers. Two of these areas are Blug Bounce
Mountain and Black Fork Mountain in Leflore County; both areas contain high-elevati
forest with extensive northerly slopes. Lynn and Rich mountains also incketeat
suitable habitat that were not included in our surveys. There were severalretmethat
we did survey and did not find Cerulean Warblers but that met some of the minimum
requirements for suitable Cerulean Warbler habitat (Table 1). Thesarakale
Cucumber Creek Nature Preserve in Leflore County, Little River NWRcGWtain
County, Cookson Hills WMA in Cherokee and Adair Counties, and Spavinaw WMA in
Delaware County. Our high detection probability for Cerulean Warbler makesgkilynl
that we missed them while surveying these areas but future monitoringehtieas

could result in observations of Cerulean Warblers.
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Figure 5 illustrates potential habitat for Cerulean Warblers in Oklahamseadon
the site characteristics where we found them in 2006—2007. Future surveys for the
species in Oklahoma should specifically target these areas, and could lead ¢o0 a mor
complete population assessment than was possible in this study. Such an assesment w
be necessary to enhance conservation action for Cerulean Warblers in Oklahoma.

We determined in this study that Cerulean Warblers still occur in Oklahoma
forests; and that they successfully fledged young in 2006 and 2007. In advance of
additional demographic information on population demographics, we perceive any
habitat used by a declining species like the Cerulean Warbler to be a coaservat
priority. We recommend that shaded areas in Fig. 5 be managed for maximum canopy

height and canopy closure in native hardwoods.
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Table 1. Each environmental variable shows a range of 95% confidence intervals
around a mean value. The lower end of the 95% confidence interval for sites it
CERW could be viewed as minimum requirements for Cerulean Warbler
occupancy for Oklahoma habitats.

Environmental Variable  Sites without Sites with

CERW CERW
Basal Area (m2/ha) 72.6 —84.03 71.69 — 86.64
Canopy Cover % 54.8 — 60.73 64.14 — 75.13
Canopy Height (m) 13.22-14.6 16.36 — 19.75
Elevation (m) 332.8 — 386.02 665.03 — 717.1)7
Forest Cover % 80.1 — 84.46 99.31 — 100.0d
Grass Cover % 11.35-15.36 6.28 — 36.46
Herbaceous Cover % 6.12 — 8.46 6.75-8.32
Leaf Cover % 58.28 — 64.14 39.04 - 72.51
Slope % 9.49 -12.62 19.75 - 39.96
Understory Cover % >2m 23.76 —28.9 13.44 - 43.00
Understory Cover %<2 m 36.35-41.44 52.68 — 66.56
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Sites Surveyed in 2006 and 2007

Legend

A 4 2006 sites
. 2007 sites

Figure 1. Location of sites surveyed for Cerulean Warblers in eastern Oklaima,
2006—2007.
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plot

.. 250m

Figure 2. Schematic representation of field sampling design; breeding kis were
sampled in 4 patches along a 1-km transect; Within a patch, vegetation andesit
parameters were characterized in 3, 5-m radius plots.
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Cerulean Warbler Sites, 2006/2007

LeFlore County

N

. Legend
*  Cerulean Warhler Sites

Figure 3. Locations of Cerulean Warbler sites on, Rich and Lynn mountains
LeFlore County, Oklahoma.
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Figure 4. Forest fragmentation map from the National Atlas (National Atlasf the
United States 2008); Green represents areas of lower fragmentation, andlge

represents areas of higher fragmentation; much of the forest land inortheastern
Oklahoma has been highly fragmented.
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Suitable Cerulean Warbler Habitat, Southeastern Oklahoma

LeFlore County

~F »
L

Pushrnataha County

MecCurtain County

. %

Figure 5. The shaded areas are > 500 m in elevation with a north facing slopgjch
areasare probable minimum requirements for Cerulean Warblers in lis region;
dots indicate our survey sites.
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CHAPTER Il

A BIRD COMMUNITY ON THE EDGE: HABITAT USE OF FOREST SONGBIS
IN EASTERN OKLAHOMA

Abstract Several species of forest songbirds reach the western limit of theipwlisinis

in eastern Oklahoma. The relative influence of habitat variables on gatfern
occurrence in this region may differ from those in the core of speciggsawe

examined the influence of 16 habitat variables on occurrence and density of forest
songbirds. We sampled breeding birds with four, fixed radius point counts along 1-km
transects at 75 forested sites in eastern Oklahoma in 2006 and 75 additional sites in
2007. Forest cover at fine scales varied structurally (e.g., canopy aaddby species
composition (e.g., pines vs. hardwoods). To examine bird habitat relationships, we
performed Detrended Correspondence Analysis (DCA) and Canonical Correspondence
Analysis (CCA) ordinations using 16 environmental variables and 40 bird species.
Forward Selection in CCA indicated that the most important structural variaféeting
bird habitat relationships were percent broad-scale forest cover, cangbt had
elevation. We found that the Ouachita Mountains, likely because of their higher
elevation and larger areas of contiguous mature forest, provided habitat faera larg

spectrum of eastern forest songbirds than did the lower and more fragmented Ozarks.
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Breeding densities for multiple species at the edge of their distributionterreas
Oklahoma forests were similar to estimates for the core of speciglsudistrs in the
Appalachians, Midwest, and Northeast. Conservation in the region should focus on
maintenance of large contiguous forest patches, especially mesis farksttomlands

and along the ridgetops and north-facing slopes of the Ouachita Mountains.

Introduction
Partners in Flight's (PIF) strategic planning for conservation hasddaus developing
objective criteria for ranking priority species and developing ecoregianfispe
management prescriptions for those species (Bonney et al. 1999, Beissing20@d al
Carter et al. 2000). Many species of forest birds in eastern North Aroedoa
predominantly in large forest tracts (e.g., Galli et al. 1976, Robbins et al. 1989aFteem
et al. 1995). Rich et al. (2004) identified an “Eastern Avifaunal Biome” in which 17 of 44
species of continental importance were dependent on mature deciduous forest. They
called for “comprehensive forest planning on all public lands” to maintain Hpesges
(Rich et al. 2004). Broad conservation objectives for species at regional andrdahtine
scales, however, can be difficult to translate to the finer scale wheradarakcisions
are typically made (e.g. municipal and regional planning offices).

Management prescriptions for forest birds have been provided by Whitcomb et al.
(1981), Lynch and Whigham (1984), Robbins et al. (1989), and Freemark and Collins
(1992). Because of variability across the area over which forest birds brimedaastern
United States, it is difficult to generalize across entire specigsbdigons and

untenable to assume that a relationship determined in one ecoregion can be@pplied t
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another. In some studies variability in stand-level characteristezther conditions, or
food availability exerted a greater influence on forest bird populations than dstl fore
cover in the local landscape. In other studies broad-scale forest arg@mnsolapattern
were important to maintaining quality habitat for forest birds(Hall 1984, Hobne
Sherry 1988, Rotenberry et al. 1995, Rodewald and Yahner 2000, Hagan and Meehan
2002, Lee et al. 2002, Nagy and Holmes 2005). O’Connell et al. (2000) described
gualitative changes in forest bird communities related to forest extentlocHienatrix,
and Rodewald (2002, 2003) and Hagan and Meehan (2002) stressed the importance of
considering the influence of the disturbance matrix type (e.g., agricultuisdioulsural)
in non-forested landscapes. Even within a species, it is difficult to apply general
management guidelines everywhere it occurs. For example, Trine (199&eslithat
Wood Thrush Klylocichla mustelina) might need forested tracts >2,500 ha to support
“source” populations in the Midwest, but Hoover et al. (1995) demonstrated high rates of
nest success over a wide range of areas (approximately 127 to >10,000 ha}eél fore
tracts in Pennsylvania.

Approximately 30 forest birds from the eastern United States reachvisigrn
range limit in Oklahoma. These include the PIF priorities OvenBaidifus
aurocapillus), Kentucky Warbler@porornis formosus), Hooded WarblerWilsonia
citrine), Worm-eating Warbler{elmitheros vermivora), Acadian Flycatcheempidonax
virescens), and Cerulean Warblebéndroica cerulea) (Reinking 2004, Rich et al. 2004).
Some of these species are confined to the easternmost counties while ajheBsak-
and-White WarblerNiniotilta varia), Northern ParulaRarula Americana), and

Louisiana Waterthrustsgiurus motacilla) breed > 400 km farther west (Reinking 2004).

26



There are no widely published studies that specifically focus on habitamslaps of

forest songbirds in Oklahoma, and the ability of these species to occur inritagme
forests on the periphery of their breeding ranges illustrates that hakitzdrusliffer from
that closer to the core of their ranges. It is important to understand theeasaias in

the broad zone where eastern forests transition to western grasslands/eEffec
management for forest songbirds in Oklahoma requires a better understanting of t
influence of broad- and fine-scale habitat attributes in Oklahoma ecoregionstudiésl

the influence of 16 environmental variables on the distribution and abundance of forest
songbirds in eastern Oklahoma. Our objectives was to describe specific elements of
vegetation structure and composition that provide suitable conditions for multiple fores

breeding songbirds.

Methods

Study Area

We studied forest songbirds in the Ouachita Mountains and Ozark Highlands of
eastern Oklahoma (Fig. 1). The Ouachita Mountains occupy approximately 54,800 km
including portions of 26 Arkansas and 10 Oklahoma counties (Rafferty and Catau 1991).
The range has an east-to-west orientation, with multiple ridges extappngximately
362 km east to west and 160 km north and south. The Ouachita region remains one of the
largest and most contiguous forested areas in the eastern United Stateshall3;2Q0
km? in this region are managed for mature or old-growth type forests (Chipley et a
2003). Habitats in this area consist of upland shortiRiati§ echinata) and loblolly pine

(P. taeda), mixed pine-hardwood, and oaRuercus)-hickory (Carya) forests.
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Bottomland forests are characterized by d@ief cus)-gum (Nissa)-cypress {axodium)

or elm Ulmus)-ash Fraxinus)-cottonwood Populus) forests (Chipley et al. 2003). The
unusual orientation of the ridges results in markedly different communities onssidaer
of the ridgeline (mesic on north faces; xeric on south faces).

The Ozark Highlands occupy a extensive region in southern Missouri, Arkansas,
and northeastern Oklahoma. The region consists of mountains that are dominated by oa
hickory forests (Brye et al. 2004). This area contains some of the most extensste f
in central North America (Chipley et al. 2003); the Oklahoma portion makes up the
western edge of this approximately 21,00C leworegion. (Brye et al. 2004).

Bird Surveys

We established and surveyed 75 forested sites in 2006 and an additional 75 sites in 2007.
Each site consisted of 4 plots spaced 250m apart on a 1-km transect. We intentionally
sampled from bottomland hardwoods, ridgetops, and slopes of different aspects so that
we could address structural and compositional differences among foresntypes i

analyses.

We sampled birds once at each of the plots using 6-min, 100-m fixed-radius point
counts. These counts took place from local sunrise to approximately 1030 h CDT (Hutto
et al. 1986, Ralph et al. 1995). During point counts, we counted all singing males within
100 m of plot center and noted the time of first detection for each individual as within the
first, middle, or final 2 min of the 6 min count. Recording data on singing males in
discrete time bands allowed us to appbgt-hoc removal models (Farnsworth et al. 2002,
online supplement) to calculate an observer-specific probability of detection for each

species. We then divided the raw number of each species detected on a count by the
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observer-specific detection probability to derive a detection-adjusteca¢stof
abundance that would permit direct comparison among species and observers. We
calculated breeding density at a site by dividing the detection-adjustadance by the

total area sampled per site (13 ha).

Site Characteristics

We quantified site characteristics from the four sampling points per sitercandhiree,
5-m circular plots established 15 m from each point count center at 0, 120, and 240
degreesN = 12 plots/site). We used a modified version of the vegetation sampling
protocol described in Martin et al. (1997) to collect data on 16 environmental variables.
Average percent canopy cover was assessed at each plot as a total peofdesdg
cover in the canopy and then averaged across all plots (N = 12) for each sitedvde us
angle gauge (BAF 10) to estimate basal area of canopy trees ustilgsspgample
(Stoddard and Stoddard 1987) from the four point count center points at each site. We
estimated canopy height at each plot (N = 12) using either a clinometeerordiage
finder. We identified all stems > 10 cm dbh to species and characterized ptottiregc
to the most abundant species. This resulted in five nominal categories: pine, cross
timbers oak, hickory, oak-hickory, and “other” (included plots where the most abundant
species were non-oak-hickory hardwood species). We estimated elevatidopanat s
each plot with a hand-held GPS unit and clinometer, respectively. We visuatiatesti
percent cover of low (< 2 m) and high (< 2 m) understory cover, and ground cover in
grasses forbs, and leaves in each plot.

In addition to site and vegetation data collected from the ground, we charakterize

forest cover in the local landscape surrounding each site. We used a hand-held GPS unit
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to obtain coordinates for the midpoint of each sampling transect. From the midpoint, we
created a 1-km buffer in ArcMap 9.2. We overlaid a land-cover layer developed for the
Oklahoma Gap Analysis Project (Fisher and Gregory 2001) to identify patchessif for
and used Hawth’s tools in ArcMap to calculate land-cover metrics within eacln. buffe
For each site, we calculated the percent cover of mature forest, regenerashguitian
development, and agricultural/herbaceous land within the 1-km buffer.

Statistical Analysis

We used CANOCO (ter Braak and Smilaur 1988) to explore relationships among bird
densities and habitat variables with Detrended Correspondence Analysi$ éDECA
Canonical Correspondence Analysis (CCA). Detrended Correspondence Anaysis is
ordination technique that can be used for mapping species data along different
environmental gradients. It can then be interpreted using known habitat assoaiations
other cues (Kirk and Hobson 2001). Canonical Correspondence Analysis is a
multivariate ordination technique for comparing species abundance data wighlanult
environmental factors (ter Braak 1986). We selected CCA for this analysis &@&daus

an exploratory tool that is robust to analysis with multiple correlated vasié@émer

1993) and provides a biplot for ease in visualization of relationships (MacFaden and
Capen 2002). For the CCA we included 16 environmental variables, of which 11 were
continuous and 5 (tree species identifiers) were nominal. With the exceptiorrafehe
and declining Cerulean Warbler, we excluded from analysis all spec¢hefewer than

10 detections in the 150 X 4 = 600 total point counts. We ultimately included detection-

adjusted abundance and density estimates of 37 species in the DCA and CCA.
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We were interested in the overall importance of each of the environmental
variables in explaining bird species habitat relationships. To determinddatieere
importance of the variables, we used forward step-wise selection dugi@A in
CANOCO. This process tested individual effects of each of the environmenthlesria
(marginal effects) and the effect that each variable had in addition to thielesitizat
had already been selected (conditional effects) (Leps and Smilauer 2003). sBo asse
deviation from a randomly generated distribution, we applied Monte Carlo estimati

(499 permutations) to the forward selection procedure (Leps and Smilauer 2003).

Results

Sampled sites exhibited a range of forested condition from mature oak-hickests on
north facing slopes in the Ozark and Ouachita Mountains to bottomland hardwood-
cypress forests in extreme southeastern Oklahoma to short rotation pinegolanta
forestry in McCurtain, Pushmataha, and LeFlore counties. Some sites included fore
edges with other land uses (e.g., pasture, residential development) repredenddionE
ranged from 135 m at Beaver’s Bend State Park in McCurtain County to 716 m on Lynn
Mountain in LeFlore County. Forest cover in each of the buffers varied from 18-100%.
In sampled plots, canopy cover ranged from 14-75% and canopy height from 5-22 m.

We encountered 74 species during point counts at 75 sites in 2006. The five most
abundant species were Red-eyed ViNiod0 olivaceus) (416), Indigo Bunting
(Passerina cyanea) (208), Tufted TitmouseBaeolophys bicolor) (154), Pine Warbler
(Dendroica pinus) (133), and Carolina Chickadefogcile atricapilla) (111). In 2007, we

encountered 83 species at 75 sites. The five most abundant species were Reckeyed V
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(333), Tufted Titmouse (183), Indigo Bunting (150), Northern Card@aidinalis
cardinalis) (132), and Blue-gray Gnatcatch&olioptila caerulea) (100).
Detrended Correspondence Analysis
Detrended Correspondence Analysis indicated gradients of species abundasge ac
both axes (Fig. 2). Axis 1 sorted species according to their associaticiongghcover,
with forest species such as Scarlet Tanageafga olivacea), Ovenbird, and Cerulean
Warbler on the left grading to grassland and shrubland species such as Eastern
Meadowlark §urnella magna) and Field SparrowSpizella pusilla) on the right. Axis 2
was not readily interpretable but may have been associated with moisturei(e.g. s
moisture or relative humidity). A group of species associated with the laegerand
more mesic forests of riparian habitats such as Yellow-throated W dbietar bica
dominica), Acadian Flycatcher, and Kentucky Warbler occured at the top left of the
DCA, while a group more closely associated with more xeric habitats sty aw-
breasted Chatdteria virens) and Prairie Warblem(endroica discolor) occur on the
bottom right.
Canonical Correspondence Anlaysis
Canonical Correspondence Analysis indicated that 26% of the variance irsspecie
abundance was explained by 16 environmental variables. Eleven of those variables,
representing a mix of site- and plot-scale vegetation structure, prodgoéatant
conditional effects (Table 3). Tree canopy cover explained a greater poopafrthe
variance in forest bird abundance than any other variable.

The CCA biplot (Fig. 3) illustrated primary axes related to gradientgeétfo

cover and moisture. Species such as Ovenbird, Hooded Warbler, Cerulean Warbler, and
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Scarlet Tanager tended to co-occur and were associated positivelpwvahan and
forest cover. In contrast, Yellow-breasted Chat, Prairie Warbler, and Common
Yellowthroat were associated positively with grass and herbaceous cdeecluster of
Prothonotary Warber, Swainson’s Warbler, Kentucky Warbler, Acadian Ehgrat
Yellow-throated Warbler, and Northern Parula was associated with bottomland hardwood
forests, which tended to exhibit high plot-scale canopy cover and the highest canopy
heights (> 20 m) of any sites surveyed.
Discussion

To examine differences or similarities between select speciesast Species at the edge
of their respective ranges in Oklahoma compared with other areas, waedatansities
of singing/territorial males between our sites and those found in thedreraive
compared densities of four species of concern in Oklahoma; Kentucky Warblen; Wor
eating Warbler, Swainson’s Warblésihnothlypis swainsonii), Hooded Warbler and
another species that reaches the limit of its range in eastern Oklahomezgrikee S
Tanager, with densities reported in the literature from other areas.

In general, we found that our densities were comparable to those found in other
parts of these species ranges. Our calculated density for Worm-eatibteWvas 4.4
singing males/40 ha (1.1/10 ha), which was higher than the 3.1 males/40 ha calculated
for the species in lllinois but lower than the 2.2 males/10 ha reported in Maryland
(Hanners et al 1998). Our calculated density for Hooded Warbler was 0.2 males/ha,
which was within the range of densities reported from both New York (0.1 - 0.3
males/ha) and Ontario (0.1 - 0.3 males/ha). It was lower than the numbers reported in

Pennsylvania (0.4 - 0.7 males/ha) and Maryland (0.2 males/ha) (Ogden and Syuchberr
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1994). We calculated a density for Kentucky Warbler of 1.8 males/10 ha, this falls
within the range reported from Missouri of 0.9 — 1.8 males/10 ha (McDonald 1998). Our
calculated density for Swainson’s Warbler was 5.1 males/40 ha, within theafaage
study of Swainson’s Warbler densities between different habitat types,ghey than
the 3.0/40 ha in mature oak-gum-cypress forest but lower than the 8.8/40 ha and 17.0/40
ha incove hardwood forest and sapling oak-gum-cypress forest, respectiosiyn (@nd
Dickson 1994). Of the species we examined, only the breeding density of Scarlet
Tanager was consistently lower than other examples in the literature stibuaite of 1.6
males/10 ha was lower than the 4.2 males/10 ha in New Hampshire and 5.2 males/10 ha
in West Virginia, though it approached densities in New York, 1.8 — 3.0 males/10 ha and
in lllinois, 1.7 - 3.8 males/10 ha (Mowbray 1999).

Those comparisons indicate that, at least within appropriate habitat, megtrop
forest songbirds in Oklahoma occur in similar breeding densities to simdéatsanear
the core areas of these species’ distributions. This result is contrarypredietion
(Lomolino et al. 2006) that abundance within a species’ distribution exhibits internal
structure such that peripheral areas function as population sinks (Pulliam 1988). F
research on forest birds in Oklahoma should focus on features of demographics (e.g.,
reproductive success, annual variability in abundance, site fidelity) thdwiform
interpretations of these populations as sources or sinks.

Partners in Flight has developed a Bird Conservation Plan for the
Ozark/Ouachitas with a list of conservation priority species for thenégitzgerald and
Pashley 2000). Our study provides information about bird habitat relationships that has

management implications for a number of these species. For example, speeied in
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this region have strong relationships with high-elevation forests. Some obflezses

such as the Cerulean Warbler, Ovenbirds, and Worm-eating Warbler are consiglered
conservation priorities for this region. Our results indicate that in eaaStdahoma, the
combination of high forest cover and high elevation is an important predictor of the
occurrence and abundance of these species. Integrated management for PIF iconservat
priorities in the region should reflect this relationship, and we recommend mangtai

large blocks of contiguous, mature forest at the highest elevations.

Our findings draw attention to concern that global warming could impact the
future ranges of bird species in this region. These high-elevation spediesratén
areas that are comparatively cool and moist compared with surrounding lowdasd a
These conditions maintain mesic forests that are more commonly found faghand
north where conditions are cooler and wetter. Such mature mesic forests support thes
high-priority songbirds. Some global warming forecasts predict thahOkia will be
warmer and drier in the future (American Bird Conservancy 2006). This could alter
conditions responsible for the growth of high-elevation mature mesic forests in
Oklahoma and in turn eliminate some of these high-elevation bird species in the State
(American Bird Conservancy 2006).

In contrast to the high elevation warblers, occurrence and abundance of Kentucky
Warbler and Acadian Flycatcher, also high priority species for this regampositively
associated with canopy height and canopy closure but negatively associated
elevation. They also had a strong relationship with an increasing moisadrerd,
suggesting their need for low-elevation mature deciduous forests, such a®timose

bottomlands.
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Our study area in eastern Oklahoma contained diverse forested landedages i
Ozark and Ouachita mountains. Presence of contiguous areas of maturepfmrast &
be the most important factor driving habitat use by multiple conservation priority
songbirds in this region of Oklahoma. The areas supporting the highest breeding density
of specific priority species can be further characterized as fdriestdscapes at high
elevations and in bottomlands. These two ends of an elevational gradient in the region
should be the top priorities for maintenance of large blocks of tall, closed canopy

hardwood forest.

Acknowledgements

Financial support for this project was provided from State Wildlife Grants irrdgect
T-31-P-1 of the Oklahoma Department of Wildlife Conservation and Oklahoma State
University and administered through the Oklahoma Cooperative Fish and Wildlife
Research Unit (Oklahoma Department of Wildlife Conservation, Oklahoma State
University, United States Geological Survey, and Wildlife Managemetitites
cooperating). Additional support was provided by the Payne County Audubon Society.
Particular thanks go to field assistants Jason Heinen, Jim Taulman andLAlbyse.

Dan McGlinn and Mike Palmer provided helpful assistance on using canonical

correspondence analysis.

36



Literature Cited

American Bird Conservancy. 2006. Global warming and songbirds:Oklahoma.
http://www.abcbirds.org/newsandreports/globalwarming/Oklahoma.pdf. Aetess
July 20, 2007.

Anderson, J.R., E.E. Hardy, J.T. Roach, and R.E. Witmer. 1976. A land use and land
cover classification system for use with remote sensor data. U.S. Gabldgivey
professional paper; 964.

Beissinger, S. R., J. M. Reed, J. M. Wunderle, Jr., S. K. Robinson, .ahd Binch.
2000. Report of the AOU conservation committee on the Partners in Bpgbies
prioritization plan. AukL17:549-561.

Bonney, R., D. N. Pashley, R. Cooper, and L. Niles, editors. 1999. Straftegieisd
conservation: The Partners in Flight planning praoceSernell Laboratory of
Ornithology. [online] URL: http:/birds.cornell.edu/pifcapemay.

Brown, R. E. and J. G. Dickson. 1994. Swainson's Warbiemnpthlypis swainsonii),
The Birds of North America Online (A. Poole, Ed.). Ithaca.

Brye, K.R., C.P. West, and E.E. Gbur. 2004. Soil quality differences under native
tallgrass prairie across a climosequence in Arkansas. The Ameridemi/
Naturalist 152:214-230.

Carter, M. F., W. C. Hunter, D. N. Pashley, and K. V. Rosenb20§0. Setting
conservation priorities in the United States: the PartnersightFhpproach. Auk
117:541-548.

Chipley, R.M., G.H. Fenwick, M.J. Parr, and D.N. Pashley. 2003. The American bird
conservancy guide to the 500 most important bird areas in the United States. Random
House, New York.

Farnsworth, G.L., K.H. Pollock, J.D. Nichols, T.R. Simmons, J.E. Hines, and J.R. Sauer.
2002. A removal model for estimating detection probabilities from point-count
survey. Auk 119:414-425

Fisher, W.L., and M.S. Gregory. 2001. Oklahoma Gap Analysis Project. Final Report to
the Oklahoma Cooperative Fish and Wildlife Research Unit. Oklahoma State
University, Stillwater.

37



Fitzgerald, J.A., and D.N. Pashley. 2000. Partners in Flight Bird conservation plan for
The Ozark/Ouachitas (Physiographic Area 19).

Freemark, K.E., and B. Collins. 1992. Landscape ecology of birds breeding in temperate
forest fragments. Pages 443-454 in Ecology and Conservation of Neotropical
Migrant Landbirds (J.M. Hagan Ill and D.W. Johnston, Eds.). Smithsonian
Institution Press, Washington, D.C.

Freemark, K.E., J.B. Dunning, S.J. Hejl, and J.R. Probst. 1995. A landscape ecology
perspective for research, conservation, and management. Pages 381-427 in Ecology
and Management of Neotropical Migratory Birds (T.E. Martin and D.M. Finch, Eds.).
Oxford University Press, New York.

Galli, A.E., C.F. Leck and R.T.T. Forman. 1976. Avian distribution patterns in forest
islands of different sizes in central New Jersey. Auk 93:356-364.

Hagan, J. M. and A. L. Meehan. 2002. The effectiveness of stand-level and landscape-
level variables for explaining bird occurrence in an industrial forest. Foresice
48:231-242.

Hall, G. A. 1984. Population decline of neotropical migrants in an Appaladorest.
American Birds38:14-18.

Hanners, Lise A. and Stephen R. Patton. 1998. Worm-eating Watleleri iheros

vermivorum), The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell
Lab of Ornithology.

Holmes, R.T., and T.W. Sherry. 1988. Assessing population trends of New Hampshire
forest birds: local vs. regional patterns. Auk 105:756-768.

Hoover, J.P., M.C. Brittingham, and L.J. Goodrich. 1995. Effects of forest patch size on
nesting success of Wood Thrushes. Auk 112:146-155.

Hutto, R.L., S.M Pletschet, and P. Hendricks. 1986. A fixed-radius point count method
for nonbreeding and breeding Season Use. Auk 103:593-602.

Kirk, D.A., and K.A. Hobson. 2001. Bird-habitat relationships in jack pine boreal
forests. Forest Ecology and Management 147:217-243.

38



Lee, M., L. Fahrig, K. Freemark, and D.J. Currie. 2002. Importance of patch scale v
landscape scale on selected forest birds. Oikos 96:110-118.

Leps, J., and P. Similaur. 2003. Multivariate analysis of ecological data using
CANOCO. Cambridge University, Cambridge.

Lomolino, M. V., B. R. Riddle, J. H. Brown. 2006. BiogeograpH¥ ¢8.) Sinauer
Associates, Inc. Sunderland.

Lynch, J. F., and D. F. Whigham. 1984. Effects of forest fragmentationeexdibg bird
communities in Maryland, USA. Biological Conservation 28:287-324.

MacFaden, S.W., and D.E. Capen. 2001. Avian habitat relationships at multiple scales
in a New England Forest. Forest Science 48:243-253.

Martin, T. E., C. Paine, C. J. Conway, W. M. Hochachka, P. Allen, and W. Jenkins. 1997.
BBIRD: field monitoring protocols. Technical report, USGS Biological Resesur
Division, Montana Cooperative Wildlife Research Unit, University of Montana,
Missoula.

McDonald, Mary Victoria. 1998. Kentucky Warblédgorornis formosus), The Birds of
North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology.

Mowbray, Thomas B. 1999. Scarlet Tanad®rdnga olivacea), The Birds of North
America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology.

Nagy, L. R. and R. T. Holmes. 2005. Food limits annual fecundity of a migratory
songbird: an experimental study. Ecol@$; 675-681.

O’Connell, T. J., L. E. Jackson, and R. P. Brooks. 2000. Bird guilds as indicdtors
ecological condition in the central Appalachians. Ecological Apdica 10:1706-
1721.

Ogden, L. J. and B. J. Stutchbury. 1994. Hooded Waliésdnia citrina), The Birds of
North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology.

Palmer, M.W. 1993. Putting things in even better order: The advantages of canonical
correspondence analysis. Ecology 74:2215-2230.

39



Pulliam, H. R. 1988. Sources, sinks, and population regulation. American Naturalist
132:652-661.

Rafferty, M.D. and J.C. Catau. 1991. The Ouachita Mountains, a guide for fisherman,
hunters, and travelers. University of Oklahoma, Norman.

Ralph, C.J., J.R. Sauer, and S. Droege, technical editors. 1995. Monitoring bird
populations by point counts. General Technical Report PSW-GTR-149. Albany,
CA: Pacific U.S. Forest Service Southwest Research Station.

Reinking, D. 2004. Oklahoma Breeding Bird Atlas. University of Oklahoma Press,
Norman.

Rich, T.D., C.J. Beardmore, H. Berlanga, P.J. Blancher, M.S.W. Bradstreet, G.S.
Butcher, D.W. Demarest, E.H. Dunn, W.C. Hunter, E.E. Inigo-Elias, J.A. Kennedy,
A.M. Matrtell, A.O. Panjabi, D.N Pashley, K.V. Rosenberg, C.M. Rustay, J.S. Wendt,
and T.C. Will. 2004. Partners in Flight North American Landbird Conservation Plan.
Cornell Lab of Ornithology. Ithaca.

Robbins, C.S., J.R. Sauer, R.S. Greenberg, and S. Droege. 1989. Population declines in
North American Birds that migrate to the neotropics. Proc. Natl. Acad. Sci. 86:7658-
7662.

Rodewald, A. D. 2002. Nest predation in forested regions: Landscape andffedge
Journal of Wildlife Management 66:634-640.

Rodewald, A. D. 2003. The importance of land uses within the landscape matrix. Wildlife
Society Bulletin31:586-592.

Rodewald, A. D. and R. H. Yahner. 2000. Influence of landscape and habitat
characteristics on Ovenbird pairing success. Wilson Bulletin 112:238-242.

Rotenberry, J. T., R. J. Cooper, J. M. Wunderle, and K. G. Smith. 1995. When and how
are populations limited? The roles of insect outbreaks, fire, and oiuderal
perturbations Pages 55-84n T. E. Martin and D. M. Finch, editors. Ecology and
Management of Neotropical Migratory Bird3xford University Press, NY.

Stoddard, C. H. and G. M. Stoddard. 1987. Essentials of forestry praltigd. dohn
Wiley & Sons, New York. 407 p.

ter Braak, C.J.F. 1986. Canonical Correspondence Analysis: A new eigenvector
technique for multivariate direct analysis. Ecology 67:1167-1179.

40



ter Braak, C.J.F., Smilauer, P., 1998. CANOCO reference manual and user’s guide to
Canoco for Windows. Software for Community Ordination, Version 4.
Microcomputer Power, Ithaca, NY.

Trine, C. L. 1998. Wood Thrush population sinks and implications for the scale of
regional conservation strategies. Conservation Biology 12:576-585.

Whitcomb, R. F., S. S. Robbins, J. F. Lynch, B. L. Whitcomb, M. K. Klimkiewicz, and
D. Bystrak. 1981. Effects of forest fragmentation on avifauna of the eastern
deciduous foresPages 125-20 R. L. Burgess and D. M. Sharpe, editors. Forest
Island Dynamics in Man-Dominated Landscapes. Springer, New York.

41



Table 2. Plot- and site-level environmental variable included in the C&.

Environmental variable Abbreviation

Average percent canopy cover  Av PrCC

Basal area BASAR
Canopy height Canht
Cross timber oak forest Cross
Elevation elev
Hickory forest hick
Oak-hickory forest oakhick

Other type of hardwood forest other
Percent forest cover per Fc
Percent grass ground cover pergrco
Percent herbaceous ground covperheco

Percent high understory cover hunco

Percent leaf ground cover perleco
Percent low understory cover pr lunco
Pine pine
Slope slope
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Table 3. List of 40 species included in the CCA in descending ordeioin most

detections to least.

Species

Scientific Name

Red-eyed Vireo

Indigo Bunting

Tufted Titmouse

Pine Warbler

Carolina Chickadee
Ovenbird

Summer Tanager
Black-and-White Warbler
Carolina Wren

Northern Cardinal
Blue-gray gnatcatcher
Yellow-breasted Chat
Northern Parula

Scarlet Tanager

Eastern Wood-pewee
White-eyed Vireo
Kentucky Warbler
Acadian Flycatcher
White-breasted Nuthatch
Prairie Warbler
Red-bellied Woodpecker
Yellow-billed Cuckoo
Common Yellowthroat
Hooded Warbler

Field Sparrow
Brown-headed Cowbird
Northern Bobwhite
Yellow-throated Warbler
American Goldfinch
Great Crested Flycatcher
Blue Jay

Pileated Woodpecker
Downy Woodpecker
Chipping Sparrow
Eastern Meadowlark
Worm-eating Warbler
Louisiana Waterthrush
Prothonotary Warbler
Swainson’s Warbler

Cerulean Warbler

Vireo olivaceus
Passerina cyanea
Baeol ophys bicolor
Dendroica pinus
Poecile atricapilla
Seiurus aurocapillus
Piranga rubra
Mniotilta varia

Thryothorus ludovicianus

Cardinalis cardinalis
Polioptilla caerulea
Icteria virens

Parula americana
Piranga olivacea
Contopus virens
Vireo griseus
Oporornis formosus
Empidonax virescens
Stta carolinensis
Dendroica discolor
Melaner pes carolinus
Coccyzus americanus
Geothlypistrichas
Wilsonia citrina
Soizella pusilla
Molothrus ater
Colinus virginianus
Dendroica dominica
Carduelistristis
Myiarchus crinitus
Cyanocitta cristata
Dryocopus pileatus
Picoides pubescens
Spizella passerina
Surnella magna
Helmitheros vermivora
Seiurus motacilla
Protonotaria citria

Limnothlypis swainsonii

Dendroica cerulea

REVI
INBU
TUTI
PIWA
CACH
OVEN
SUTA
BAWW
CARW
NOCA
BGGN
YBCH
NOPA
SCTA
EWPE
WEVI
KEWA
ACFL
WBNU
PRWA
RBWO
YBCU
COYE
HOWA
FISP
BHCO
NOBO
YTWA
AMGO
GCFL
BLJA
PIWO
DOWO
CHSP
EAME
WEWA
LOWA
PROW
SWWA

CERW
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Table 4— Conditional effects from Monte Carlo estimation of forward selémn in
CCA. The CCA explained 26 percent of total variance in abundance of 40 bird

species.
Variable Order in model Eigenvalue F P Explained variance (%)
% Canopy Cover 1 0.24 12.7D.002 26
Elevation (m) 5 0.16 8.93 0.002 17
% Grass Cover 13 0.09 5.26 0.002 10
% Pine overstory 6 0.08 4.46 0.002 9
% Shrub cover (< 2m) 3 0.07 4.14 0.002 8
% Forest cover 2 0.04 2.86 0.004 4
% Leaf litter cover 15 0.05 3.03 0.002 5
% Other sp. overstory 10 0.05 2.67 0.002 5
Basal area (fplot) 16 0.03 2.34 0.004 3
% Shrub cover (> 2m) 4 0.04 2.23 0.002 4
% Mean slope 11 0.02 1.28 0.15 2
% Oak-Hick overstory 8 0.02 1.19 0.216 2
% Cross-timb overstory 7 0.03 2.18 0.006 3
% Hickory overstory 9 0.03 2.05 0.004 3
% Herbaceous cover 14 0.02 1.21 0.172 2
Canopy height (m) 12 0.02 1.03 0.32 2
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Sites Surveyed in 2006 and 2007

Legend

2006 sites
s 2007 sites

Figure 6. Map of the study area in Eastern Oklahoma.
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Appendix .

Information about each of our surveyed sites: Each site description includesarsite
GPS coordinates given in UTM, a brief site description giving more speciéitidac
information and a general description of land cover type, and finally a tableheith t
species and count for each species seen or heard doing point counts at each site.

Site Information

Site 2006 - 1
GPS Location: 0322187 3852247

Site Description: Mature hillside oak-hickory and pine mixed forest in the Ouachita National
Forest north of Talihena in LeFlore County.

Bird Survey Results:

BAWW
BLJA
GCFL
INBU
NOBO
NOCA
NOFL
PIWA
REVI
SUTA
TUTI
WBNU
YBCU

PRPRADMNOBANMNMNMNENREWLERE
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Site 2006 — 2
GPS Location: 0326023 3850186

Site Description: South facing slope of Winding Stair Mountain in the Ouachita National Forest,
LeFlore County. Principally mature pine and “cross-timber” oak forest.

Bird Survey Results:

BAWW
BLJA
CACH
CHSP
EATO
INBU
NOCA
OVEN
REVI
SCTA
TUTI

WNOWRFRRFPFPFEPNMNNSAS

Site 2006 — 3
GPS Location: 0328763 3849377

Site Description: North facing slope of Winding Stair Mountain in the Ouachita National Forest,
LeFlore County. Principally mature oak-hickory forest but some pine component as well.

Bird Survey Results:

BGGN
CARW
DOWO
GCFL
INBU
NOBO
OVEN
PIWA
REVI
SCTA
TUTI
WEVI

P RPNOWRMPOFRPEPNDN
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Site 2006 — 4
GPS Location: 0342043 3845366

Site Description: North facing slope of Winding Stair Mountain in the Ouachita National Forest,
LeFlore County. Principally mature oak-hickory forest but some pine component as well.

Bird Survey Results:

BAWW
CHSP
DOWO
REVI

Nk PR

Site 2006 — 5
GPS Location: 0346215 3842533

Site Description: North facing slope of Winding Stair Mountain in the Ouachita National Forest,
LeFlore County. Principally mature oak-hickory forest but some pine component as well.

Bird Survey Results:

CACH
CARW
FICR
OVEN
PIWA
REVI
SCTA

P WNOOORFEFEPDN

Site 2006 — 6
GPS Location: 0346111 3842787

Site Description: South facing slope of Winding Stair Mountain in the Ouachita National Forest,
LeFlore County. This site is mainly mature pine.

Bird Survey Results:

BAWW
CACH
OVEN
PIWA
REVI
SCTA

N ODNDNEFE®
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Site 2006 — 7

GPS Location: 0365714 3839641

Site Description: This site is located on the south slope of Rich Mountain, very close to the
Arkansas border in LeFlore County. Although it is a south slope this location is one of the wettest

in all of Oklahoma and is dominated by mature oak-hickory and Black Gum forest.

Bird Survey Results:

BAWW
BLJA
CARW
INBU
NOCA
OVEN
PIWA
PIWO
RBGR
REVI
SCTA
TUTI
WOTH

PP NOMNRPRRPARPRRERER®LAN

Site 2006 — 8
GPS Location: 0336881 3835449

Site Description: Mature bottomland forest along a small creek south of the Kiamichi River in
LeFlore County; composed principally of Sycamore, Bitternut Hickory, Sugar Maple and Sweet
Gum.

Bird Survey Results:
BAWW
BGGN
BTNW
HOWA
KEWA
LOWA
NOCA
RBWO
REVI
SUTA
TUTI
WAVI
WBNU
WEVI
WEWA

PR RPRPOWORNRENRRLRON
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Site 2006 — 9

GPS Location: 0349846 3836280

Site Description: This site is located in the Ouachita National Forest in the valley between Rich
Mountain to the north and the Kiamichi Ridge to the south in LeFlore County. It is primarily

mature Short-leaf Pine with some oak-hickory

Bird Survey Results:

BAWW 2
INBU 2
OVEN 4
PIWA 7
REVI 10
SUTA 2
TUTI 1
Site 2006 — 10

GPS Location: 0327277 3854845

Site Description: This site is located in the Ouachita National Forest in what is known locally as
the “Holson Valley” in LeFlore County. This site is dominated by mature Short-leaf Pine with a
smaller component of “cross-timbers” oaks.

Bird Survey Results:

AMRO
BAWW
CARW
DOWO
INBU
NOCA
OVEN
PIWA
RBWO
REVI
SUTA

DROPRPROMARRRRERPR
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Site 2006 — 11

GPS Location: 0351408 3841109

Site Description: This site is located within the Robert S. Kerr Botanical Reserve within the
Ouachita National Forest, located between Rich Mountain and Winding Stair Mountain in LeFlore

County. Itis a mature mixed Black Gum, oak-hickory and pine forest.

Bird Survey Results:

CACH
CEDW
LEFL
OVEN
PIWA
RBGR
REVI
SUTA
TUTI

P NONWWEDND

Site 2006 — 12
GPS Location: 0350159 3842150

Site Description: This site is located in the Ouachita National Forest in LeFlore County and is
composed mostly of mature Short-leaf Pine.

Bird Survey Results:

BLJA
CACH
CARW
CEDW
DOWO
HOWA
OVEN
PIWA
REVI
SCTA
SUTA

PR MNOWRRRERRERERN
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Site 2006 — 13

GPS Location: 0344182 3861504

Site Description: This site is located on the Wister WMA in LeFlore County. In low areas this site
is dominated by Sweet Gum and White Oak, while in drier areas it is primarily composed of cross-

timbers oaks.

Bird Survey Results:

ACFL
BAOW
BGGN
CACH
COYE
EWPE
FISP
INBU
KEWA
LOWA
NOCA
PIWO
RBWO
REVI
SUTA
TUTI
WEVI
WODU
YBCH
YBCU

P NFPPFPONMNMNMPNOPRPPOOWRRREOPREP®
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Site 2006 — 14
GPS Location: 0344502 3777815

Site Description: This site is located in Beaver's Bend State Park in McCurtain County and is
heavily covered in mature pine forest, with smaller amounts of oak-hickory forests.

Bird Survey Results:

AMGO
BAWW
BGGN
CACH
CARW
GCFL
PIWA
PIWO
REVI
SUTA
TUTI
WEWA

PADNOORORRFPLONWLER

Site 2006 — 15

GPS Location: 0345198 3777843

Site Description: This is another site located within Beaver’'s Bend State Park in McCurtain
County, this site however is a more even mix of Short-leaf Pine and hardwood species such as

Sweet Gum, White Oak and Mockernut Hickory

Bird Survey Results:

BGGN
CACH
INBU
KEWA
NOPA
PIWA
REVI
SUTA
TUTI
WBNU
WEWA

PP WONDNBAEDNOO
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Site 2006 — 16

GPS Location: 0343940 3779614

Site Description: The final site surveyed at Beaver’s Bend State Park in McCurtain County. This
site was more heavily dominated by Short-leaf Pine with smaller amounts of hardwood species.
It should be noted that proximity to the Mountain Fork River made it difficult to hear birds singing
during surveys.

Bird Survey Results:

BWWA
CARW
NOPA
REVI

© wwpEr

Site 2006 — 17
GPS Location: 0327038 3818551

Site Description: This site located in northwest McCurtain County, is composed almost entirely of
pine but is relatively open and savannah like.

Bird Survey Results:

BAWW
CARW
COYE
FISP
GCFL
INBU
OVEN
PIWA
PRAW
REVI
SUTA
YBCH
YBCU

P WNNOOOWOAEFRrEFEFWNDN
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Site 2006 — 18

GPS Location: 0328225 3817622

Site Description: This site located on the north slope of a smaller mountain in northwest
McCurtain County is primarily mature Oak-hickory forest with smaller amounts of Sugar Maple

and pine. There was is a nearby clear-cut that was in part of the count circle.

Bird Survey Results:

ACFL
BAWW
BGGN
CACH
CARW
FISP
HOWA
INBU
KEWA
NOBO
NOCA
NOPA
OVEN
PIWA
PRAW
REVI
TUTI
WEVI
YBCH
YBCU

PNONNRPRORRPRRPEPAMRPRPNORLPNDNO®OAAR
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Site 2006 — 19
GPS Location: 0357298 3828952

Site Description: This site is located on the north slope of Lynn Mountain in LeFlore County. It is
composed of mature oak-hickory forest with no pine component on a very steep slope.

Bird Survey Results:

ACFL

BAWW
BGGN
CACH
CARW
CERW
DOWO
EWPE
HAWO
HOWA
INBU

NOFL
OVEN 1
REVI
SCTA
TUTI
YBCH

P NP OOFRPNMNNMNMNNEDNEPRE

o

R NN O
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Site 2006 — 20
GPS Location: 0357495 3828956

Site Description: This site is located on the north slope of Lynn Mountain in LeFlore County. Itis
composed of mature oak-hickory forest with no pine component on a very steep slope.

Bird Survey Results:

BAWW
BTNW
CACH
CARW
CERW
COYE
EWPE
GRCA
HOWA
INBU
OVEN
REVI
SUTA
TUTI
WBNU
WEVI
YBCH

WRNNRPROMDAMNNRARREPNWERR
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Site 2006 — 21

GPS Location: 0362533 3829195

Site Description: This site is located in a valley between Lynn Mountain to the west and Cow
Creek Mountain to the east in LeFlore County. Itis a mature mixed pine-hardwood forest with a

fairly even component of pine and hardwood species like White Oak, Post Oak and Sweet Gum.

Bird Survey Results:

ACFL
AMGO
BGGN
BHCO
CACH
CARW
EWPE
FISP
INBU
KEWA
NOCA
NOPA
PRAW
REVI
SCTA
SUTA
TUTI
WEVI
YBCH

AP WWFRPRPFPFPPNNMNFPORPPEPNMNRPRPAAODN

Site 2006 — 22

GPS Location: 0362559 3831324

Site Description: This site is located on the north face of Cow Creek Mountain in eastern LeFlore
County. Itis composed primarily of hardwood species like Black Walnut, White Oak and Black

Gum.

Bird Survey Results:

BAWW
HOWA
INBU
NOBO
OVEN
REVI 1
SCTA
TUTI
WEVI
WEWA

S wWwmMNO - -

P RO W
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Site 2006 — 23
GPS Location: 0360307 3853751

Site Description: This site located on Walker Mountain in eastern LeFlore County is composed
mostly of mature pine-oak forest.

Bird Survey Results:

BAWW
BGGN
CACH
INBU
PIWA
PRAW
REVI
SUTA
YBCH
YBCU

NNWOUOORFR, WANEDN

Site 2006 — 24
GPS Location: 0359961 3853702

Site Description: This site located on Walker Mountain in eastern LeFlore County is composed
mostly of mature pine-oak forest.

Bird Survey Results:

AMCR
BAWW
CARW
EWPE
GCFL
INBU
PIWA
PIWO
PRAW
REVI
SUTA
TUTI
YBCH
YBCU

P RPPRPPFPOONMNNWOEPDNDN®WEERE
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Site 2006 — 25
GPS Location: 0360795 3852596

Site Description: This site located south of Hontubby in eastern LeFlore County, is composed
primarily of mature pine-oak forest.

Bird Survey Results:

BAWW
BGGN
CACH
GCFL
INBU
KEWA
OVEN
PIWA
PIWO
PRAW
REVI
RTHU
SUTA
TUTI
WEVI
YBCH
YBCU

PARPNRPRPNWORORRPWEWERAN

Site 2006 — 26
GPS Location: 0346560 3831365

Site Description: This site located near the ridge line on Kiamichi Mountain in southern LeFlore
County is a mixed forest composed of stunted oak-hickory and a smaller amount of mature pine.

Bird Survey Results:

BGGN
CARW
DOWO
GCFL
INBU
NOBO
OVEN
PIWA
REVI
SCTA
TUTI
WEVI

P RPNOWRMRPOFRPEPNDN
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Site 2006 — 27
GPS Location: 0346436 3831267
Site Description: This site located near the ridge line on Kiamichi Mountain in southern LeFlore

County is a mixed forest composed of stunted oak-hickory and a smaller amount of mature pine.

Bird Survey Results:

BAWW
CARW
HOWA
INBU
OVEN
PIWA
REVI
SCTA
YBCU

PR OR®ONNRE R

Site 2006 — 28
GPS Location: 0339119 3831873

Site Description: This site located near the ridge line on Kiamichi Mountain in southern LeFlore
County is a mixed forest composed of stunted oak-hickory and a smaller amount of mature pine.

Bird Survey Results:

ACFL
BAWW
CACH
COYE
INBU
OVEN
REVI
SCTA
TUTI

NNNNDNR R R
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Site 2006 — 29
GPS Location: 0339395 3831850

Site Description: This site located near the ridge line on Kiamichi Mountain in southern LeFlore
County is a mixed forest composed of stunted oak-hickory and a smaller amount of mature pine.

Bird Survey Results:

BAWW
CARW
COYE
INBU
OVEN
REVI
SCTA

P NN WR P W

Site 2006 — 30
GPS Location: 0304873 3847566

Site Description: This site is located on Buffalo Mountain in eastern Latimer County. It is
composed primarily of oak-hickory forest with smaller amounts of pine.

Bird Survey Results:

BAWW
BHCO
BLJA
CACH
GCFL
INBU
MODO
PRAW
REVI
SCTA
SUTA
TUTI
YBCU

NNNPFPOFRPWWESNPFEPEDN
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Site 2006 — 31
GPS Location: 0304879 3847749

Site Description: This site is located on Buffalo Mountain in eastern Latimer County. It is
composed primarily of oak-hickory forest with smaller amounts of pine.

Bird Survey Results:

BAWW
BHCO
BLJA
CARW
DOWO
INBU
OVEN
PIWO
RBGR
REVI 1
SCTA
SUTA
WBNU
YBCU

P RPRPNRP®WRE RPN

o

PR RN
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Site 2006 — 32
GPS Location: 0312390 3847150

Site Description: This site is actually within the municipality of Talihena, LeFlore County. It
consists of suburban backyard habitats with shade trees backing up along a large hayfield.

Bird Survey Results:

AMCR
AMRO
BAWW
BGGN
BRTH
CACH
CARW
CEDW
DICK
EAME
ECDO
EUST
FICR
GCFL
HOFI
NOCA
NOMO
PUMA
RBWO
TUTI
WEVI

P WFRPFPABRMNNMNMPEPRPEPNMNNMNPOWOONNDNENDNEPRE

Site 2006 — 33
GPS Location: 0296033 3824425

Site Description: This site is located on Cripple Mountain in northwestern Pushmataha County. It
consists primarily of mature pine-oak forest.

Bird Survey Results:

AMCR
BAWW
CACH
CARW
INBU
NOBO
PIWA
REVI
TUTI
YBCH
YBCU

NP WOAOWNEDNDPRE
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Site 2006 — 34
GPS Location: 0296203 3824292

Site Description: This site is located on Cripple Mountain in northwestern Pushmataha County. It
was recently clear-cut but had some standing mature pine.

Bird Survey Results:

AMCR
BAWW
CARW
COYE
FISP
INBU
NOCA
PRAW
REVI
WEVI
WITU
YBCH

OF WNODNEFEFDNEFEDNWLPE

Site 2006 — 35

GPS Location: 0294492 3819511

Site Description: This site was located along Cripple Creek in northwest Pushmataha County. It
consists of a mix of Short-leaf Pine away from the creek and Sweet Gum and oak species closer

to the creek.

Bird Survey Results:

AMRO
BAWW
BHCO
CARW
COYE
EAKI
EAPH
EWPE
INBU
NOCA
PIWO
RBWO
REVI
SUTA
TUTI
WEVI
YBCH
YBCU

P WWWWEFRErPFPPFPWOWOOOFEP NMNEFEDNNRPRRPPRP
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Site 2006 — 36
GPS Location: 0333663 3851904

Site Description: This site in central LeFlore County was located partly in an early successional
old field and partly in a mature pine-oak forest.

Bird Survey Results:

ACFL
AMCR
BAWW
BGGN
BHCO
CARW
COYE
EAME
EAPH
HOWA
INBU
NOBO
NOCA
NOPA
PIWO
RBWO
REVI
TUTI
WEVI
YBCH
YBCU

WWNRPWORRPRPONORPRRPNRPRERRNRLRNER
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Site 2006 — 37
GPS Location: 0334126 3851946

Site Description: This site in central LeFlore County was located partly in an early successional
old field and partly in a mature pine-oak forest.

Bird Survey Results:

BAWW
BEWR
BHCO
CACH
CARW
EAPH
GCFL
INBU
KEWA
NOPA
PIWA
REVI
SUTA
TUTI
WBNU
YBCH

NNNMNNOPRFRPPFEPNMENNREPERPRPPRP

Site 2006 — 38
GPS Location: 0332020 3855616

Site Description: This site located on the steep north face of Blue Mountain in central LeFlore
County is composed of mature pine-oak forest.

Bird Survey Results:

BAWW
CACH
INBU
PIWA
REVI
SCTA
SUTA
TUTI
WEWA
YBCU

PP WWNORMWWPRE
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Site 2006 — 39
GPS Location: 0332454 3855671

Site Description: This site located on the steep north face of Blue Mountain in central LeFlore
County is composed of mature pine-oak forest.

Bird Survey Results:

BAWW
BLJA
EWPE
INBU
NOCA
PIWA
RBWO
REVI
SUTA
TUTI
WBNU
YBCU

GFR ANONNERAMARPEDN

Site 2006 — 40
GPS Location: 0335403 3855136

Site Description: This site located on the steep north face of Blue Mountain in central LeFlore
County is composed of mature pine-oak forest.

Bird Survey Results:

BAWW
CARW
GCFL
HAWO
HOWA
INBU
OVEN
PIWA
REVI
SCTA
TUTI
WBNU

P NOUOIO~NOUGRFREDNRE PP DS
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Site 2006 — 41
GPS Location: 0311970 3830614

Site Description: This site is located in northwest Pushmataha County and consists of a mature
pine-oak forest.

Bird Survey Results:

BAWW
CACH
INBU
PIWA
REVI
SUTA
TUTI

Wwhbhbboow

Site 2006 — 42
GPS Location: 0312272 3830630

Site Description: This site is located in northwest Pushmataha County and consists of a mature
pine-oak forest.

Bird Survey Results:

CACH
CARW
COYE
INBU
NOBO
NOCA
PIWA
PRAW
RBWO
REVI
TUTI
YBCH
YBCU

P WEFRE WONNPAPRPPWONPEP®W
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Site 2006 — 43
GPS Location: 0315815 3829131

Site Description: This site is located in northwest Pushmataha County and consists of a large
clear-cut bordering on a mature pine-oak forest.

Bird Survey Results:

AMRO
BAWW
BRTH
CACH
CARW
CHSP
COYE
EABL
FISP
INBU
PRAW
REVI
TUTI
WBNU
WEVI
YBCH

A FRPEFPNMNMNNONPNOEPRPNWEPRPP

Site 2006 — 44
GPS Location: 0315826 3829277

Site Description: This site is located in northwest Pushmataha County and consists of a recent
clear-cut bordering on a mature oak-hickory forest.

Bird Survey Results:

AMCR
BGGN
CACH
COYE
EWPE
INBU
OVEN
PIWA
PRAW
RBWO
REVI
SUTA
WBNU
WEVI
YBCH
YTVI

P UORPRRPRPRORPMRPNOWRLROWNLR
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Site 2006 — 45
GPS Location: 0352449 3836307
Site Description: This site located in eastern LeFlore County consists of mature pine-oak forest.

Bird Survey Results:

BAWW
CACH
CARW
DOWO
INBU
OVEN
PIWA
REVI
SCTA
SUTA
TUTI
WEWA
WOTH

AWANRPNONRREPNDNEPR

Site 2006 — 46
GPS Location: 352755 3831302

Site Description: This site on the steep north face of Lynn Mountain in LeFlore County consists of
mature oak-hickory forest.

Bird Survey Results:

BAWW 1
CARW 2
HOWA 4
INBU 1
OVEN 5
REVI 10
WEVI 1
YBCH 1
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Site 2006 — 47
GPS Location: 0361778 3828593

Site Description: This site on the south slope of Lynn Mountain in LeFlore County consists of
mature pine-oak forest.

Bird Survey Results:

BAWW
BGGN
CACH
CARW
EWPE
INBU
NOBO
OVEN
PIWA
REVI
SUTA
TUTI

ARANODNPRPWREDNMRER

Site 2006 — 48
GPS Location: 0360442 3828814

Site Description: This site on the steep north face of Lynn Mountain in LeFlore County, consists of
mature oak-hickory forest.

Bird Survey Results:

BTNW
CACH
CARW
CERW
DOWO
EWPE
HOWA
INBU
KEWA
OVEN
PRAW
REVI
SCTA
WEVI
YBCH

PNPRPOOR®ODNOWRRNONNRERE
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Site 2006 — 49
GPS Location: 0358504 3828573

Site Description: This site on the steep north face of Lynn Mountain in LeFlore County consists of
mature oak-hickory forest.

Bird Survey Results:

BAWW
CACH
CARW
CERW
HOWA
INBU
KEWA
NOCA
OVEN
PIWO
REVI
SCTA
TUTI
WBNU
WOTH

NEFEPNMNNNPFEPNEFENONRPRPREP®

Site 2006 — 50
GPS Location: 0360613 3852070

Site Description: This site located in eastern LeFlore County north of Haw Creek is primarily a
mature pine-oak forest.

Bird Survey Results:

AMRO
BAWW
BGGN
CACH
CARW
INBU
KEWA
OVEN
PIWA
REVI
SUTA
TUTI
WEVI
YBCH

OFRPPFP MR, OOTWWPE

[N
o

N R WO
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Site 2006 — 51

GPS Location: 0359118 3849876

Site Description: This site located on Haw Creek in eastern LeFlore County consists primarily of
bottomland hardwood species like Sycamore, Ash species and Sweet Gum. This site also

bordered some pastureland.

Bird Survey Results:

BHCO
CACH
CARW
COYE
DICK
EAME
INBU
KEWA
LOWA
NOBO
NOCA
PIWO
REVI
STFL
SUTA
TUTI
WEVI
YBCU

P WONRPRRPRARPRWORRRPRORPEPOWRPRR
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Site 2006 — 52
GPS Location: 0346742 3882020

Site Description: This site located on top of Cavanal Hill north of Poteau in LeFlore County is
fairly open with scattered oaks and Black Walnuts.

Bird Survey Results:

AMRO
BAWW
BHCO
BLGR
CARW
DOWO
EWPE
GRCA
HAWO
INBU
NOCA
OVEN
REVI
SCTA
YBCH
YBCU

RPONDMRPNNRPRPNRRPENNR

Site 2006 — 53
GPS Location: 0347133 3882622

Site Description: This site located on top of Cavanal Hill north of Poteau in LeFlore County is
fairly open with scattered oaks and Black Walnuts.

Bird Survey Results:

BAWW
CARW
INBU
NOCA
REVI
SCTA
TUTI
YBCU

NFPNOORFOWONNDN
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Site 2006 — 54
GPS Location: 0347865 3883685

Site Description: This site located on the north slope of Cavanal Hill north of Poteau in northern
LeFlore County consists primarily of mature pine-oak forest.

Bird Survey Results:

BAWW
CACH
INBU
NOCA
PIWA
PIWO
RBWO
REVI
SCTA
SUTA
TUTI
WEWA

PhAPRPDMMONPEDNMNEBRADNDN

Site 2006 — 55
GPS Location: 0351929 3827621

Site Description: This site located in the Nature Conservancy’s Cucumber Creek Preserve in
LeFlore County, consists of mature oak-hickory and very large Sweet Gums.

Bird Survey Results:

ACFL
BAWW
BGGN
BTNW
CACH
CARW
DOWO
EWPE
HOWA
KEWA
OVEN
REVI
SCTA
TUTI

WRPRNRPRRRRLRNRRPR

[EEN
w = O
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Site 2006 — 56
GPS Location: 0352467 3828006

Site Description: This site located in the Nature Conservancy’s Cucumber Creek Preserve in
LeFlore County, consists of mature oak-hickory and very large Sweet Gums.

Bird Survey Results:

ACFL
BAWW
BGGN
CACH
INBU
KEWA
NOCA
NOPA
OVEN
REVI
TUTI
YTVI 1

ONRPRPRPNDAMREDN

=
N W

Site 2006 — 57
GPS Location: 0347092 4068823

Site Description: This site located in Ottawa County was located along the shore of Grand Lake
and consists of mature oak, ash and Sycamores.

Bird Survey Results:

ACFL
AMGO
BGGN
BHCO
CACH
CARW
GCFL
INBU
KEWA
LOWA
NOCA
NOPA
RBWO
REVI
RTHU
SUTA
TUTI
WBNU
WEVI
YTVI

PRPNNRPNMNRPEPNDMRPRPONRPORRERNWO®
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Site 2006 — 58
GPS Location: 0345254 4060984

Site Description: This site located in south-central Ottawa County near the Grand Lake consists
of mature hardwood species including several different oak and ash species.

Bird Survey Results:

AMGO
BGGN
EWPE
GCFL
INBU
NOCA
NOPA
PIWO
REVI
SUTA
TUTI
WBNU
YTVI

PP ONOOFRPDNNMNNENW®

Site 2006 — 59
GPS Location: 0345469 4061035

Site Description: This site located in south-central Ottawa County near the Grand Lake consists
of mature hardwood species like several different oak species.

Bird Survey Results:

ACFL
BHCO
CACH
CARW
EWPE
INBU
NOCA
NOPA
RBWO
REVI
RTHU
SUTA
TUTI
TUVU
WBNU

PRPMAWORNRPRRPRPOWRRLREN
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Site 2006 — 60
GPS Location: 0344154 4039919

Site Description: This site located in Delaware County south of Grove, consists of a fragmented
forest of Sycamore and Oak species intermixed with pasture lands.

Bird Survey Results:

ACFL
AMCR
BAWW
BGGN
BHCO
BLJA
CACH
CARW
DOWO
EAME
EWPE
FICR
INBU
LOWA
NOCA
NOPA
RBWO
TUTI
YBCU
YTWA

PNFRPNNORMAMRPRPRPRANRPRRR®LER
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Site 2006 — 61
GPS Location: 0344457 4039917

Site Description: This site located in Delaware County south of Grove, consists of a fragmented
forest of Sycamore and Oak species intermixed with pasture lands.

Bird Survey Results:

ACFL
BGGN
BLJA
CACH
CARW
CHSP
DICK
DOWO
EABL
EAME
EAPH
EWPE
FISP
GCFL
GRSP
INBU
NOCA
NOFL
NOMO
RBWO
REVI
SUTA
TUTI
WBNU
YBCU

NWOWWWEREPRAAWOWFRPRPEPNNMNERARPPEPNMNEPRERPEDNDDN
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Site 2006 — 62
GPS Location: 0324405 4028386

Site Description: This site is located within Spavinaw WMA in Delaware County and consists
primarily of mature oak-hickory forest with a smaller component of pine.

Bird Survey Results:

ACFL
BGGN
BHCO
CACH
CARW
CHSP
EWPE
INBU
KEWA
NOCA
NOPA
RBWO
REVI
SUTA
TUTI
WEVI
YTWA

PP WORWONDMRPOWWRRPRPROWR O®
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Site 2006 — 63
GPS Location: 0324480 4028168

Site Description: This site is located within Spavinaw WMA in Delaware County and consists
primarily of mature oak-hickory forest.

Bird Survey Results:

ACFL
BHCO
CACH
CARW
CHSP
EWPE
GCFL
INBU
KEWA
NOCA
NOPA
RBWO
REVI
SUTA
TUTI
WBNU
WEVI

NFEPNNMNEPRARWOMNMONREFPEPNEPRENDN

85



Site 2006 — 64
GPS Location: 323323 4027080

Site Description: This site is located within Spavinaw WMA in Delaware County and consists
primarily of mature oak-hickory forest.

Bird Survey Results:

ACFL
AMGO
BAWW
BGGN
CACH
CARW
CHSP
COYE
EWPE
INBU
KEWA
NOCA
NOPA
REVI
SUTA
WBNU
WEVI
YTWA

P NFPNOOOWNIENNREPRPEPNREPRPRE
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Site 2006 — 65
GPS Location: 0323620 4027065

Site Description: This site is located within Spavinaw WMA in Delaware County and consists
primarily of mature oak-hickory forest with a smaller component of pine.

Bird Survey Results:

BHCO
BLJA
CACH
CARW
EWPE
INBU
NOPA
PIWA
RBWO
REVI
RTHU
SCTA
SUTA
TUTI
WBNU
YTWA

NWNWNRFPOWNRFPWEFREERLNPRPPRE
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Site 2006 — 66
GPS Location: 0322116 4028665

Site Description: This site is located within Spavinaw WMA in Delaware County and consists
primarily of mature oak-hickory forest with a smaller component of pine.

Bird Survey Results:

ACFL
BGGN
BHCO
CACH
CARW
EWPE
INBU
KEWA
MODO
NOPA
PIWA
RBWO
REVI
SCTA
SUTA
TUTI
WBNU

WU WR ONAMRPRPRPDMNODWRRRPR

88



Site 2006 — 67
GPS Location: 0322235 4028451

Site Description: This site is located within Spavinaw WMA in Delaware County and consists
primarily of mature oak-hickory forest with a smaller component of pine.

Bird Survey Results:

ACFL
BHCO
CARW
EWPE
NOCA
NOFL
NOPA
PIWA
RBWO
REVI
SCTA
SUTA
TUTI
WBNU
YBCU
YTWA

NFPERAPMONMNOWRPAMARRPPPEPNREP®

Site 2006 — 68

GPS Location: 0321177 4026827

Site Description: This site is located within Spavinaw WMA in Delaware County and consists
primarily of mature oak-hickory forest with a large component of bottomland hardwoods like

Sycamore and ash species.

Bird Survey Results:

ACFL
AMGO
CACH
CARW
INBU
KEWA
NOCA
NOPA
REVI
SUTA
TUTI
WBNU
WEVI
YTWA

ANNMNNWORARPOORMEPDNDNDW
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Site 2006 — 69
GPS Location: 0321021 4026636

Site Description: This site is located within Spavinaw WMA in Delaware County and consists
primarily of mature oak-hickory forest with a smaller component of pine.

Bird Survey Results:

ACFL
BHCO
CARW
EWPE
NOCA
NOFL
NOPA
PIWA
RBWO
REVI
SCTA
SUTA
TUTI
WBNU
YBCU
YTWA

NFPEAAPMONMNOWRPAARRPPPEPNREP®
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Site 2006 — 70

GPS Location: 0337226 3989294

Site Description: This site is located within the Nature Conservancy’s Nickel's Preserve in
Cherokee county. It consists of a savannah like mix of old field and large Black Walnuts and oak

species.

Bird Survey Results:

ACFL
AMGO
BHCO
CHSP
COGR
COYE
DICK
EABL
EAKI
EAME
EATO
EWPE
FISP
INBU
KEWA
MODO
NOBO
NOPA
OROR
PRAW
RBWO
SUTA
YBCH
YTWA

P ORPRRPRWONNRPRPRPROURNRPRPO®ORPRARN®ERR
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Site 2006 — 71
GPS Location: 0336989 3989405

Site Description: This site is located within the Nature Conservancy’s Nickel's Preserve in
Cherokee county. This site is fairly open with a scattering of mature pine, oaks and hickories.

Bird Survey Results:

AMGO
BGGN
CACH
CARW
CHSP
COYE
DICK
EABL
EAPH
EWPE
FISP
INBU
KEWA
NOBO
NOCA
NOPA
PIWA
PRAW
REVI
RTHU
TUTI
WEVI
YBCH
YBCU
YTWA

PR MR RPRPREPNRPNRPRARPONRRPRREPREPIMNRLRNRREPR
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Site 2006 — 72
GPS Location: 0330630 3988173

Site Description: This site is located within the Nature Conservancy’s Nickel's Preserve in
Cherokee county. It consists of mature oak-hickory forest.

Bird Survey Results:

ACFL
BGGN
EWPE
HAWO
NOPA
PIWO
RBWO
REVI
RTHU
SUTA
WBNU
YTVI
YTWA

NNRFP WRORRPRJORRNR

Site 2006 — 73
GPS Location: 0346846 3986512

Site Description: This site is located in central Adair County. It consists of mature oak-hickory
forest.

Bird Survey Results:

ACFL
AMGO
BGGN
BHCO
CACH
CARW
EWPE
FISP
INBU
KEWA
NOCA
NOPA
PRAW
REVI
SCTA
SUTA
TUTI
WEVI
YBCH

AP WWFRPFPPPNMNNMNFPORPPRPEPNMNEPRAAODN
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Site 2006 — 74
GPS Location: 0347003 3986382

Site Description: This site is located in central Adair County. It consists of mature oak-hickory
forest.

Bird Survey Results:

ACFL
BAWW
BGGN
CACH
CARW
FISP
GCFL
INBU
KEWA
NOCA
NOPA
PRAW
RBWO
SUTA
TUTI
WEVI
YBCH
YBCU

P WONOAONPFPFPFPNNPORFRPWOMNMNWEEDN
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Site 2006 — 75
GPS Location: 0350818 3981638

Site Description: This site is located in central Adair County. It consists of a mix of fragmented
mature oak-hickory forest amid old fields.

Bird Survey Results:

AMGO
BGGN
CARW
EABL
EWPE
FISP
INBU
KEWA
NOCA
NOPA
RBWO
REVI
RHWO
RTHU
SUTA
TUTI
WEVI
WITU
YBCH
YBCU
YTVI

P RPRFRPPFPFEPNNMNPPRPOWOMNMONWDNEEREREDNNDN
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Site 2007 — 1
GPS Location: 0349193 4038952

Site Description: This site is located in central Delaware County and consists of mature oak-
hickory forest.

Bird Survey Results:

ACFL
AMCR
AMGO
BAWW
BGGN
BHCO
BLJA
CACH
CARW
EWPE
FICR
INBU
KEWA
NOCA
NOPA
PIWO
REVI
SUTA
TUTI
WEVI
YBCH

P RPOWWERANREPRAARPWOWOWRPPRPONMNDPREAS
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Site 2007 — 2
GPS Location: 0345145 405145
Site Description: This site is located in central Delaware County and consists of mature oak-

hickory forest with a smaller component of sapling aged pine.

Bird Survey Results:

AMGO
BGGN
BHCO
CHSP
EAKI
EAME
EWPE
FISP
GCFL
INBU
NOCA
NOMO
NOPA
RBWO
REVI
SUTA
TUTI
YBCH

NONEFEFNNMNNWWNREFEPEWONPREPPEPRPONNDN
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Site 2007 — 3
GPS Location: 0344293 4035796

Site Description: This site is located in central Delaware County and consists of a mixed of well-
managed pastureland intermixed with sapling aged forest.

Bird Survey Results:

AMGO
AMRO
BHCO
CACH
CHSP
EABL
EAKI
EAME
EAPH
EUST
EWPE
FISP
GRSP
INBU
KEWA
NOCA
NOMO
RBWO
YBCH

PR WOWRO®ORPRARPNRPNRPEPNRORR
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Site 2007 — 4
GPS Location: 0336248 4044526

Site Description: This site is located in central Delaware County and consists of mature pine-oak
forest.

Bird Survey Results:

ACFL
AMGO
BAWW
BGGN
CARW
CEDW
EWPE
GCFL
NOPA
PIWA
REVI
SUTA
TUTI
YTWA

P NN ONPRAROPRPOOWEDN

Site 2007 -5
GPS Location: 0336513 4019247

Site Description: This site located in southern Delaware County and consists of mature pine-oak
forest.

Bird Survey Results:

AMGO
BAWW
BGGN
BHCO
CARW
EWPE
GCFL
INBU
KEWA
NOPA
PIWA
REVI
SUTA
TUTI
WBNU

P RPM,OOOFRPPFPWOWWOWNREPRERPWOWDNEPR
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Site 2007 — 6
GPS Location: 0330080 4024279

Site Description: This site is located in southern Delaware County and consists of both mature
and pine-oak forest and areas of regenerating pine forest.

Bird Survey Results:

ACFL
AMGO
BAWW
BGGN
CACH
CEDW
EWPE
FISP
GCFL
INBU
KEWA
NOCA
OVEN
PIWA
PRAW
REVI
SUTA
TUTI
WBNU
WEVI
YBCH
YTWA

PNPFPPRPORMOWLCWOPRPNPRPPPWOWWNENNLEPREPR
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Site 2007 — 7
GPS Location: 0339982 4024383

Site Description: This site located in southern Delaware County along Spavinaw Creek consists
of mature bottomland hardwood species like Sycamore and ash.

Bird Survey Results:

BAWW
BGGN
CACH
CARW
CEDW
COYE
DOWO
GCFL
INBU
KEWA
LOWA
PIWA
PROW
REVI
WEVI
YTWA

PADMNRPRPRPRRPRRPORRRRRERLROR
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Site 2007 — 8

GPS Location: 0343778 4026909

Site Description: This site located in southern Delaware County along and near Spavinaw Creek
consists of mature bottomland hardwood species like Sycamore and ash as well as mature oak-

hickory forest.

Bird Survey Results:

AMGO
BGGN
BHCO
CACH
CARW
GCFL
KEWA
NOCA
NOPA
PIWA
PROW
RBWO
REVI
SUTA
TUTI
WEVI
YBCH
YTWA

P RPWOAOONNREFEFEPNEFEPNREPRPREPEPRPWODN
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Site 2007 — 9
GPS Location: 0323553 4030653

Site Description: This site located in southern Delaware County along Spavinaw Creek consists
of mature bottomland hardwood species like Sycamore and ash.

Bird Survey Results:

ACFL
AMRE
BAOR
BGGN
BHCO
CACH
CARW
CEDW
DOWO
EAKI
EAPH
EWPE
GCFL
INBU
KEWA
LOWA
NOCA
NOPA
PROW
RBWO
REVI
SUTA
WEVI
YBCH
YTWA

ORDMNUUORPRODUORANRPNRRRIORRPRPRNROPR
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Site 2007 — 10
GPS Location: 323827 4030520

Site Description: This site located in southern Delaware County along Spavinaw Creek consists
of mature bottomland hardwood species like Sycamore and ash.

Bird Survey Results:

ACFL
AMRE
BAWW
BGGN
CARW
EWPE
GCFL
INBU
KEWA
LOWA
NOCA
NOPA
PIWA
RBWO
REVI
SUTA
TUTI
WEVI

NOFRPNNEFEFNOFRPPEPNPPORDNLEPER
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Site 2007 — 11
GPS Location: 0360720 3832399

Site Description: This site located northeast of Lynn Mountain in LeFlore County consists of
mature forest of Black Gum, oak-hickory and some mature pine.

Bird Survey Results:

ACFL
BAWW
BGGN
CARW
HOWA
INBU
KEWA
LOWA
NOPA
OVEN
PIWA
REVI
SCTA
TUTI
WEVI
WOTH

PR RPRPROUUORNNRREP®OERENN

Site 2007 — 12
GPS Location: 0362584 3831354

Site Description: This site is located on the north face of Cow Creek Mountain in eastern LeFlore
County. It consists of mature oak-hickory forest with a large component of Black Walnut.

Bird Survey Results:

BTNW
CACH
CARW
EWPE
HOWA
INBU
KEWA
OVEN
REVI
SCTA
TUTI
WEVI
WOTH
YBCH

WEFRPPFPNWOWOOWWOAOM~ANRE PP
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Site 2007 — 13
GPS Location: 0364225 3831057

Site Description: This site is located on Walnut Mountain in eastern LeFlore County. It consists of
mature oak-hickory forest with a large component of Black Walnut and Black Gum.

Bird Survey Results:

ACFL
BAWW
BGGN
DOWO
EWPE
HOWA
INBU
KEWA
OVEN
REVI
SCTA

NWER OWRRP PR

=
N

N

Site 2007 — 14
GPS Location: 0366575 3828804

Site Description: This site is located on the south slope of Walnut Mountain in eastern LeFlore
County. It consists of a mature oak-hickory forest with a smaller component of mature pine.

Bird Survey Results:
BAWW
EWPE
HOWA
INBU
KEWA
NOCA
OVEN
PIWA
REVI
RTHU
SCTA
TUTI

P ONPFPFNWDNPR

=y
N

L
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Site 2007 — 15
GPS Location: 0314563 3958096

Site Description: This site is located in Cherokee WMA in Cherokee County. It consists of mature
oak-hickory and Sycamore along Greenleaf Creek.

Bird Survey Results:

ACFL
BAWW
BGGN
BHCO
CARW
EAPH
INBU
LOWA
NOCA
NOPA
PIWO
PROW
REVI
RTHU
SUTA
TUTI
WBNU
WEVI
YBCU
YTVI
YTWA

NFPFPFPNMNEFEPFNWOPFRPORPPFPOWNRPRPERPERLRONMNDO®
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Site 2007 — 16
GPS Location: 0314792 3955451

Site Description: This site is located in Cherokee WMA in Cherokee County. It consists of mature
oak-hickory forest.

Bird Survey Results:

ACFL
AMGO
BAWW
BGGN
DOWO
GCFL
INBU
KEWA
NOPA
REVI
SUTA
TUTI
WEVI
YBCU

PR NRMRPRRPRPREPRLRANENDN

Site 2007 — 17
GPS Location: 0320749 3924566

Site Description: The site is located in the Sequoyah NWR in Sequoyah County. It consists of
bottomland hardwoods like Sycamore, Water Oak and ash species.

Bird Survey Results:

BAWW
BGGN
BHCO
CACH
CARW
EAPH
EWPE
GCFL
INBU
NOCA
NOPA
PROW
REVI
RWBL
SUTA
TUTI
YTWA

PNRPRPROORRPRUOONRRPNRRRR
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Site 2007 — 18
GPS Location: 316564 3923792

Site Description: The site is located in the Sequoyah NWR in Sequoyah County. It is a mix of
mature bottomland hardwoods like Sycamore and Eastern Cottonwood and old fields.

Bird Survey Results:

BAOR
BAWW
BGGN
BLGR
CARW
FISP
INBU
NOCA
NOPA
RBWO
STFL
SUTA
YBCH
YBCU

NFPFRPRPODMWOWNNRERANRPR

109



Site 2007 — 19
GPS Location: 0334573 3947995

Site Description: This site is located in Cookson Hills WMA in Cherokee County. It is a mature
oak-hickory forest.

Bird Survey Results:
ACFL

BAWW
BGGN
BHCO
CARW
DOWO
INBU

KEWA
LOWA
NOCA
NOPA
OVEN
RBWO
REVI

SCTA
SUTA
TUTI

WBNU
WEVI

YBCH
YBCU
YTVI

YTWA

P NFRPPWOPRPONPWOWRPPANRPEPPRPWORPWNDNEOO
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Site 2007 — 20
GPS Location: 0342594 3759544

Site Description: This site is located in Little River NWR in McCurtain County. It consists of one
of the most intact mature bottomland hardwood forests in Oklahoma.

Bird Survey Results:

ACFL
AMGO
BAWW
BGGN
CACH
CARW
DOWO
EWPE
HOWA
INBU
KEWA
NOCA
PIWO
RBWO
REVI
TUTI
WEVI
YBCH
YBCU
YTVI

P RPPRPOOORMNPEDAMONMNNREPRPEPNOONE®
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Site 2007 — 21
GPS Location: 0340911 3758105

Site Description: This site is located in Little River NWR in McCurtain County. It consists of one
of the most intact mature bottomland hardwood forests in Oklahoma.

Bird Survey Results:

ACFL
BAWW
BGGN
CACH
CARW
DOWO
HOWA
KEWA
NOCA
NOPA
PROW
REVI 1
SUTA
SWWA
TUTI

WEVI
YBCU
YTWA

PP WOWEFRPNNPOWEDN

o

P NODNR R
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Site 2007 — 22
GPS Location: 0340942 3756973

Site Description: This site is located in Little River NWR in McCurtain County. It consists of one
of the most intact mature bottomland hardwood forests in Oklahoma.

Bird Survey Results:

ACFL
BGGN
CACH
CARW
GCFL
HOWA
INBU
KEWA
NOCA
NOPA
REVI
SUTA
SWWA
TUTI
WEVI
YTWA

P ~NOFRPDNONBARNMNMNPNNNMNNESNDN

Site 2007 — 23
GPS Location: 0345558 3759789

Site Description: This site is located near Little River NWR in southern McCurtain County. It
consists of a mature Loblolly Pine plantation.

Bird Survey Results:

BAWW
BGGN
BHCO
CARW
COYE
DOWO
EWPE
INBU
NOCA
PIWA
PRAW
REVI
SUTA
TUTI
YBCH
YBCU

NNPFPORMP ONMNMNMNNREPRPEPNEW®WLEPRE
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Site 2007 — 24
GPS Location: 0345395 3761055

Site Description: This site is located near Little River NWR in southern McCurtain County. Itis a
large clear-cut area.

Bird Survey Results:

BGGN
BHCO
CACH
CARW
COYE
FISP
INBU
NOCA
PRAW
REVI
YBCH

OCPFRP UONNPPWWEDNPRE

Site 2007 — 25
GPS Location: 345909 3758146

Site Description: This site is located in Little River NWR in McCurtain County. It consists of one
of the most intact mature bottomland hardwood forests in Oklahoma.

Bird Survey Results:

ACFL
BGGN
CACH
CARW
DOWO
HOWA
INBU
KEWA
LOWA
NOCA
NOPA
PROW
REVI
SUTA
SWWA
TUTI
WEVI
YTWA

WO WWNOFRPFPWWNREPRPPEPPONDN
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Site 2007 — 26
GPS Location: 0342577 3756604

Site Description: This site is located in Little River NWR in McCurtain County. It consists of one
of the most intact mature bottomland hardwood forests in Oklahoma.

Bird Survey Results:

ACFL
BGGN
CACH
CARW
DOWO
HOWA
INBU

KEWA
NOCA
NOPA
PROW
RBWO
REVI 1
SUTA
SWWA
TUTI

WEVI

WOTH
YTVI

YTWA

PR RPNOWRPRPWRRP®

o

PR R WRNPR
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Site 2007 — 27
GPS Location: 0365443 3827449

Site Description: This site is composed of mature pine-oak forest.

Bird Survey Results:

BAWW
CARW
DOWO
HOWA
INBU
KEWA
NOCA
OVEN
PIWA
REVI 1
SCTA
TUTI
WEVI
YBCU

WRRPRPRAORRPNDN

o

P WEFE O

Site 2007 — 28
GPS Location: 0363296 3828256

Site Description: This site is primarily a mature oak-hickory forest but has a pine component as
well.

Bird Survey Results:

BGGN

CARW
HOWA
KEWA
LOWA
NOPA

OVEN

REVI 1
SCTA
YTVI 1

PR RPRRPRONN

PN
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Site 2007 — 29
GPS Location: 0366646 3840135

Site Description: This site is located on the steep north slope of Rich Mountain in eastern LeFlore
County. It consists of mature oak-hickory forest.

Bird Survey Results:

BAWW
BTNW
CACH
CERW
DOWO
HOWA
INBU
KEWA
OVEN
REVI
SCTA

NOMNMNNREFEOOFRPDNDW®

Site 2007 — 30
GPS Location: 0346026 3824101

Site Description: This site is located north of Octavia in southern LeFlore County. It consists of a
large clear-cut and some adjacent mature pine forest.

Bird Survey Results:

AMGO
BLGR
COYE
INBU
LASP
NOBO
NOCA
NOPA
PIWA
PRAW
REVI
TUTI
WEVI
YBCH

NNNNWRRPRPRRRERANJRR
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Site 2007 — 31
GPS Location: 0335431 3927838

Site Description: This site is located west of Sallisaw in Sequoyah County. It consists of
managed pasture lands.

Bird Survey Results:

AMGO
BHCO
BRTH
DICK
EABL
EAKI
EAME
GTGR
HOSP
LASP
LOSH
NOBO
NOMO
RWBL
STFL
YBCU

P WRORRPNRPNUONDARRENR

Site 2007 — 32
GPS Location: 0351466 3881528
Site Description: This site was a residential neighborhood in Heavener, LeFlore County.

Bird Survey Results:

AMRO
BLJA

CACH
CEDW
EAPH
ECDO
EUST 2
GRCA
HOFI

HOSP
NOCA
NOMO

NEFEWEFE MDD

w

g1 U1 O N -
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Site 2007 — 33
GPS Location: 0352202 3882004
Site Description: This site was a residential neighborhood in Heavener, LeFlore County.

Bird Survey Results:

AMRO
BGGN
BLJA
CACH
COGR
ECDO
EUST
EWPE
HOSP
MODO
NOCA
NOMO
PUMA
TUTI

NNOOEF, OOF OGONEFEDNNDDNO

Site 2007 — 34
GPS Location: 0351819 3879228
Site Description: This site was a residential neighborhood in Poteau, LeFlore County.

Bird Survey Results:

AMRO
BHCO
BLJA

CACH
CEDW
COGR
COHA
ECDO
EUST
HOSP 1
INBU

MODO
NOCA
NOMO
STFL

TUTI

WEKI

PR WRRPRP PO

=
N O

PR RPROMNRN
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Site 2007 — 35
GPS Location: 0352776 3861814
Site Description: This site was a residential neighborhood in Poteau, LeFlore County.

Bird Survey Results:

AMRO
BAOR
BLJA
ECDO
EUST
GRCA
HOSP
NOCA
NOMO
RBWO
TUTI

P RPONNEFE, OOCWEO

Site 2007 — 36
GPS Location: 0354140 3861576
Site Description: This site was a residential neighborhood in Poteau, LeFlore County.

Bird Survey Results:

AMRO
BLJA
COGR
EAPH
ECDO
EUST 1
HOSP
NOCA
NOMO
STFL

P NP OFR,ANOOOPRP W
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Site 2007 — 37
GPS Location: 0354878 3871003
Site Description: This site is located in eastern LeFlore County and consists of pasturelands.

Bird Survey Results:

AMGO
AMRO
BASW
BHCO
BLGR
BLJA

COGR
DICK

EABL
EAKI

EAME
EUST 1
MODO
NOBO
NOCA
NOMO
STFL

R NRPRNRRRRR

[N

N O R R R

Site 2007 — 38
GPS Location: 0356267 3856461
Site Description: This site is located in eastern LeFlore County and consists of pasturelands.

Bird Survey Results:

AMRO
BHCO
BLGR
BLJA
CACH
COGR
DICK
EABL
EAME
EAPH
ECDO
EUST
NOBO
NOMO
RWBL
STFL

P RPOOFRPONNOORFR,R WONNENREDS
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Site 2007 — 39
GPS Location: 0359613 3856515
Site Description: This site is located in eastern LeFlore County and consists of pasturelands.

Bird Survey Results:

AMRO
BHCO
BLGR
CACH
COGR
COYE
DICK
EABL
EAKI
EAME
EAPH
FISP
HOSP
INBU
MODO
NOBO
NOMO
PABU
PIWA
STFL

P NPFPOWWNWNEANENNENMNENDN
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Site 2007 — 40
GPS Location: 0351543 3857092

Site Description: This site was located near Hodgen, LeFlore County and consists of mature
bottomland hardwood forest along the Poteau River.

Bird Survey Results:

BGGN
BHCO
BLJA
CACH
CARW
COYE
EAPH
HOWA
KEWA
NOCA
NOPA
PIWO
REVI
SUTA
TUTI
WEVI

WNDNNPFPPORMPRPEPNNMNNEREPRPPE

Site 2007 — JT1
GPS Location: 0346392 3838331

Site Description: This site was located on Rough Mountain in LeFlore County. It consists of
mature pine-oak forest.

Bird Survey Results:

BLJA
CACH
GCFL
HAWO
INBU
MODO
PIWA
REVI
TUTI
YBCU

A WOWWERRFRPEFEWEPRE
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Site 2007 — JT2
GPS Location: 0343879 3837040

Site Description: This site was located near Simmons Mountain in LeFlore County. It consists of
mature pine and oak-hickory forest.

Bird Survey Results:

BGGN
CACH
CARW
INBU
NOCA
PIWA
REVI
RTHU
SCTA
TUTI

PNRPORMARENDWLER

Site 2007 — JT3
GPS Location: 0342642 3839709

Site Description: This site was located near Carver Mountain in LeFlore County. It consists of
mature pine and oak-hickory forest.

Bird Survey Results:

AMCR
CACH
HAWO
INBU
PIWA
PIWO
REVI
SCTA
SUTA
YBCU

NP RPRORRPRWRRPR
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Site 2007 — JT4
GPS Location: 0338596 3843691

Site Description: This site is located on the south slope of Winding Stair Mountain in LeFlore
County. It consists of mature pine and oak-hickory forest.

Bird Survey Results:

GCFL
HOWA
PIWA
REVI
SCTA
TUTI
YBCU

P NN R R

Site 2007 — JT5
GPS Location: 0335341 3842587

Site Description: This site is located on the south slope of Winding Stair Mountain in LeFlore
County. It consists of mature pine and oak-hickory forest.

Bird Survey Results:

BLGR
CACH
GCFL
PIWA
PIWO
REVI

SCTA
TUTI

NEFR R MR WER
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Site 2007 — JT6
GPS Location: 0325879 3846512

Site Description: This site is located on the south slope of Winding Stair Mountain in LeFlore
County. It consists of mature pine and oak-hickory forest.

Bird Survey Results:

BLJA
BWWA
GCFL
INBU
MODO
NOCA
OVEN
PIWA
REVI
SCTA
SUTA
TUTI
YBCU

P WONRPAMNRPRPNNRRR

Site 2007 — JT7
GPS Location: 0326620 3849024

Site Description: This site is located on the south slope of Winding Stair Mountain in LeFlore
County. It consists of mature pine and oak-hickory forest.

Bird Survey Results:

BGGN
CACH
HAWO
INBU
OVEN
PIWA
PIWO
REVI
SCTA
SUTA
TUTI

NDAPFPNMNEFEPENNNMNNDDNPRE
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Site 2007 — JT8
GPS Location: 0344627 3832499

Site Description: This site is located on the north slope of the Kiamichi Ridge in LeFlore County.
It consists of mature oak-hickory with a smaller pine component.

Bird Survey Results:

BLJA
BWWA
CARW
CHSW
HOWA
INBU
MODO
PIWA
PIWO
REVI
SCTA
SUTA

PN~NWRRPRRREPNRENR

Site 2007 — JT9
GPS Location: 0346385 3834174

Site Description: This site is located on the north slope of the Kiamichi Ridge in LeFlore County.
It consists of mature oak-hickory with a smaller pine component.

Bird Survey Results:

BWHA
BWWA
CACH
CARW
GCFL
INBU
KEWA
NOCA
OVEN
PIWA
PIWO
REVI
SCTA
SUTA
TUTI
WEVI
YBCH
YBCU

NNWNNRPONMDBENNEPRERPNNNPREPR
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Site 2007 — JT10
GPS Location: 0344017 3831542

Site Description: This site is located on the Kiamichi Ridge in LeFlore County. It consists of
mature oak-hickory with a smaller pine component.

Bird Survey Results:

BLJA
CACH
CARW
CHSW
COYE
INBU
KEWA
MODO
OVEN
REVI
RTHU
SCTA
TUTI
WEVI

NNPFPPFRPRANWPFRPOFRPNWDNLPRE

Site 2007 — JT11
GPS Location: 0347699 3831373

Site Description: This site is located on the Kiamichi Ridge in LeFlore County. It consists of
mature oak-hickory with a smaller pine component.

Bird Survey Results:

CACH
CARW
COYE
HOWA
INBU
KEWA
PRAW
REVI
WEVI
YBCH

WNUORRPRANRRRR
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Site 2007 — JT12
GPS Location: 0288610 3874925

Site Description: This site is located in Robber’'s Cave WMA in Latimer County. It consists of
mature pine and oak-hickory forest.

Bird Survey Results:

AMCR
BLJA
CARW
GCFL
INBU
KEWA
NOCA
PIWA
PIWO
REVI
RWBL
SUTA
TUTI
WBNU
YBCU

PNNNRRPRRPRRPRPRERPRRLRENN

Site 2007 — JT13
GPS Location: 0286278 3878507

Site Description: This site is located in Robber’'s Cave WMA in Latimer County. It consists of
mature pine and oak-hickory forest.

Bird Survey Results:

BGGN
BLJA
BWWA
CACH
INBU
NOCA
PIWA
REVI
TUTI
TUVU
YBCU

ARPRPNWRRPR

=
= O

N
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Site 2007 — JT14
GPS Location: 0338147 3956714

Site Description: This site is located in Cookson Hills WMA in Cherokee County. It consists of
mature oak-hickory forest.

Bird Survey Results:

BWWA
CARW
INBU
KEWA
NOCA
NOPA
REVI
SCTA
TUTI
TUVU

PP ORRPNEWN

Site 2007 — JT15
GPS Location: 0335226 3947510

Site Description: This site is located in Cookson Hills WMA in Cherokee County. It consists of
mature oak-hickory forest.

Bird Survey Results:

BGGN
BWWA
CACH
CARW
EWPE
INBU
KEWA
REVI
SUTA
TUTI
WEVI

P OFRPNMNREPENNWDRAPRELPRP
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Site 2007 — JT16
GPS Location: 0338527 3819755

Site Description: This site is located southwest of Octavia on the LeFlore/McCurtain County line.
It consists of mature pine and oak-hickory forest.

Bird Survey Results:

AMCR
BGGN
BLJA
BWWA
CARW
EWPE
GCFL
HOWA
OVEN
REVI
SCTA
TUTI
WBNU
YBCH

PRPRPNORNRPREPRRELRNREW

Site 2007 — JT17

GPS Location: 0358943 3747311

Site Description: This site is located near Caney Creek in south McCurtain County. It consists of
areas of mature pine and also areas with mature bottomland hardwood species like Water Oak,

Sweet Gum and other oak and hickory species.

Bird Survey Results:

ACFL
AMCR
HOWA
NOCA
OVEN
PIWA
REVI 1
TUTI
WEVI
YBCU

P RPWOWWEDN

o

N, DN
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Site 2007 — JT18

GPS Location: 0357135 3747879

Site Description: This site is located near Caney Creek in south McCurtain County. It consists of
areas of mature pine and also areas with mature bottomland hardwood species like Water Oak,

Sweet Gum and other oak and hickory species.

Bird Survey Results:

AMCR
CARW
DOWO
EWPE
HOWA
INBU
KEWA
MODO
NOCA
PIWA
PIWO
REVI
SUTA
TUTI
WEVI
YBCH
YBCU

AP WORPPPOWVWCAFRPWRFRONMNWRAMEPPRP®WEPE
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Site 2007 — JT19
GPS Location: 0348611 3736257

Site Description: This site is located within Red Slough WMA. It consists of a mature pine forest
intermixed with bottomland hardwood species.

Bird Survey Results:

ACFL
AMCR
BGGN
CACH
EWPE
GCFL
HERON
KEWA
MODO
NOCA
PIWO
RBWO
REVI 1
SUTA
TUTI
WEVI
YBCU

P WWNNNRRPRRERRERAN

o

A DO PR

Site 2007 — JT20
GPS Location: 0349584 3735190

Site Description: This site is located with Red Slough WMA. It consists of mature bottomland
hardwoods.

Bird Survey Results:

AMCR
BWWA
CACH
CARW
DOWO
GCFL
KEWA
NOCA 1
PIWO
REVI
SUTA
TUTI
WEVI
YBCU
YTVI

NRP R RRPW

o

NNOONINODN
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Site 2007 —JT21
GPS Location: 0356029 3735445

Site Description: This site is located near Tom in southern McCurtain County. It consists of a
mature pine forest intermixed with bottomland hardwood species.

Bird Survey Results:

ACFL
CARW
COYE
EWPE
HOWA
INBU
KEWA
MODO
NOCA
PIWA
RBWO
REVI
SUTA
TUTI
YBCH

PRPNDMRPRPWOWWONNRNR®WLER

Site 2007 — JT22
GPS Location: 0236345 3811403

Site Description: This site is located in McGee Creek WMA in Atoka County. It consists of a
mixed mature pine and oak-hickory forest.

Bird Survey Results:

AMCR
BLJA
CACH
CARW
GCFL
MODO
NODO
PIWA
PIWO
RBWO
REVI
RSHA
SUTA
WBNU
YBCU

PNNRPRNONRPRPRRRERNAPR
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Site 2007 — JT23
GPS Location: 0234665 3806837
Site Description: Site Description: This site is located in McGee Creek WMA in Atoka County. It

consists of a mixed mature pine and oak-hickory forest.

Bird Survey Results:

BLJA
CARW
MODO
NOBO
NOCA
PIWA
SUTA
TUTI
YBCU

R ONNRRNRE R

Site 2007 — JT24
GPS Location: 0290447 3815534

Site Description: This site is located in Honobia Creek WMA on north slopes south of Nashoba in
Pushmataha County. It consists of mixed mature pine and oak-hickory forest.

Bird Survey Results:

BLJA
CARW
GCFL
MODO
PIWO
REVI
RSHA
SCTA
SUTA

NRP R ORRRRR
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Site 2007 — JT25
GPS Location: 0283911 3818671

Site Description: This site is located in Honobia Creek WMA on north slopes south of Nashoba in
Pushmataha County. It consists of mixed mature pine and oak-hickory forest.

Bird Survey Results:

BGGN
CARW
CHSW
INBU
KEWA
MODO
NOCA
PIWO
REVI
SUTA
SWALLOW
TUTI
WEVI
YBCH
YTVI

P ONDMNRPRUORPROOWERRREPE®WLER

Site 2007 — JT26
GPS Location: 0226604 3826285

Site Description: This site is located in Atoka WMA in Atoka County. It consists of mature
bottomland hardwood forest.

Bird Survey Results:

ACFL
AMCR
CARW
GCFL
KEWA
NOPA
REVI
RSHA
TUTI
YBCU
YTVI

NP UORNNRRERWERN

136



Site 2007 — JT27
GPS Location: 0272583 3779460

Site Description: This site is located in Hugo WMA in Choctaw County. It consists of mature
bottomland hardwood forest.

Bird Survey Results:

ACFL

AMCR
BGGN
BLJA

CACH
DOWO
EWPE
GCFL
INBU

KEWA
NOCA
PROW
REVI

SUTA
SWWA
TUTI 1
WEVI
YBCH
YBCU
YTVI

P WWRANWRPRRRORNMREN

N

R NI

Site 2007 — JT28
GPS Location: 0357436 3951882

Site Description: This site is located on Kester Mountain in southern Adair County. It consists of
mature oak-hickory forest.

Bird Survey Results:

ACFL
AMCR
BGGN
INBU
REVI
SUTA
TUTI
YBCH
YTVI

PR UORONROOR
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Site 2007 — JT29
GPS Location: 0360364 3953005

Site Description: This site is located in Ozark Plateau WMA in southern Adair County. It consists
of mature oak-hickory forest.

Bird Survey Results:

BGGN
BLGR
CAWR
EAPH
FISP
INBU
NOCA
PIWO
REVI
SCTA
SUTA
TUTI
WEVI
YBCH

NFRPMAMRPRRPRORPRPORRLRENN

Site 2007 — JT30
GPS Location: 0302058 3960397
Site Description:

Bird Survey Results: This site is located in Gruber WMA in Muskogee County. It consists of
mature oak-hickory forest.

ACFL
BGGN
CARW
INBU
KEWA
NOCA
OVEN
REVI
RSHA
SUTA
TUTI
TUVU
WEVI
YBCH
YBCU
YTVI

PRPRPAMNNDAORORONRE WOWNR
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Site 2007 — JT31
GPS Location: 0336604 3951834

Site Description: This site is located in Cookson hills WMA near the Cherokee and Adair County
line. It consists of mature oak-hickory forest.

Bird Survey Results:

BGGN
BLJA
CARW
EWPE
INBU
MODO
NOCA
REVI
SUTA
TUTI
TUVU
YBCU
YTVI

PRPRPON®®RPRRPODMNRLRERN

Site 2007 — TO1
GPS Location: 0350858 3747855

Site Description: This site is located in southern McCurtain County and consists of a mixed age
Loblolly Pine plantation.

Bird Survey Results:

AMCR
BHCO
BLJA
COYE
HOWA
KEWA
MODO
NOBO
PIWA
PRAW
RBWO
REVI
WEVI
YBCH
YBCU

P WWRARRPRARPRPERPO®RLRNREPR

139



Site 2007 — TO2
GPS Location: 0349822 3748469

Site Description: This site is located in southern McCurtain County and consists of a mixed age
Loblolly Pine plantation.

Bird Survey Results:

BHCO
BLGR
CARW
COYE
DICK
DOWO
EAKI
FISP
INBU
MODO
NOBO
NOCA
NOMO
PRAW
REVI
WEVI
YBCH

ONNWFRFPRPPWRARNMNENNOPRENDN

Site 2007 — TO3
GPS Location: 350539 3750053

Site Description: This site is located in southern McCurtain County and consists of a mixed age
Loblolly Pine plantation.

Bird Survey Results:

BLGR
COYE
FISP

INBU 1
NOMO
PRAW
YBCH

[CUIRR N

N

ONDN
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Site 2007 — TO4
GPS Location: 0350310 370233

Site Description: This site is located in southern McCurtain County and consists of recent clear-
cut.

Bird Survey Results:

BLGR
COYE
DICK
EAKI
FISP
INBU 1
MODO
NOBO
NOCA
OROR
PRAW
WEVI
YBCH

N = 0101 W

o

O, WEFE P BADN
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Appendix II.

This consists of maps of Species of Special Concern and other S8pet@ds in
Oklahoma.
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American Redstart Locations

Elevation

Meters

[ | 783972702- 143 8612147
[ | 1488612148 - 250 3999976
[ 2503899927 - 350 9387705
I 3509387706 - 401 0266815

I 4010266816 - B17 805603

Figure 3. Our only two American Redstart locationswvere located along Spavinaw Creek between
Spavinaw Lake and Lake Eucha. This appears to ke location listed in the Oklahoma Breeding
Bird Atlas for a nesting confirmation prior to the atlas.
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Black-throated Green Warbler Locations

N Elevation
Meters

[ | 783972702- 148 8812147
[ ] 1498612148 - 2503998926
[ 250 3998827 - 3503387705
I 3509337706 - 401.0266815
I 01 0266816 - B17.805603

Figure 4. The Black-throated Green Warbler appeargo be a new addition to the breeding birds of
Oklahoma. All of our Black-throated Green recordscome from mature deciduous forests at high
elevations in LeFlore County.
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Hooded \Warbler Locations

N Elevation

Meters

[ | 783972702- 148 8812147
[ ] 1498612148 - 250 3998926
[ 250 3998827 - 350 9387705
I 3509337706 - 4010266815
I 01 0266816 - B17 805603

Figure 5. Hooded Warblers were widespread in soutlestern Oklahoma but absent from
northeastern areas. They were located in both mata deciduous forests at high elevations and
within mature bottomland hardwood forests at placedike Little River NWR. It seemed like Hooded
Warblers were more intolerant of forest fragmentation than Kentucky Warbler.
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Kentucky Warbler Locations, Southern Half

[ | 763972702- 148 8612147

[ ] 1498612148 - 2503998928
[ 2503399927 - 3509387705
I 3509387706 - 401 0266815
I 4010266816 - 817805603

Figure 6. Kentucky Warblers were the most widesprea of the species of concern found at nearly
half of sites surveyed. Kentucky Warblers were foud at many fragmented sites and also sites with a
higher pine component than Hooded Warblers.
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Kentucky Warbler Locations, Northern Half

Elevation

Meters

[ | 783972702 1488612147
[ | 1438812148 - 2503993926
[ 2503899927 - 3509387705
I 3509387706 - 401.0266815
I 401 0266816 - B17.805603
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Louisiana Waterthrush Locations, Southern Half

7
Ll
b

=

Elevation

Meters
A [ | 783972702- 143 8612147

[ | 1488612148 - 250 3999976
[ 2503899927 - 350 9387705
I 3509387706 - 401 0266815
I 4010266816 - B17 805603

Figure 7. Louisiana Waterthrushes were found througbut the study area. They were primarily
limited to sites near permanent streams and rivers.
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Louisiana Waterthrush Locations, Northern Half

Elevation

Meters

[ | 783972702- 143 8612147
[ | 1488612148 - 250 3999976
[ 2503899927 - 350 9387705
I 3509387706 - 401 0266815
I 4010266816 - B17 805603
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Ovenbird Locations, Southern Half

Elevation

Meters
A [ | 783972702- 143 8612147

[ | 1488612148 - 250 3999976
[ 2503899927 - 350 9387705
I 3509387706 - 401 0266815
I 4010266816 - B17 805603

Figure 8. We included Ovenbird in this section becase they were found at relatively few sites during
the Breeding Bird Atlas period. We found them to beone of the most common species at higher
elevation sites in the Ouachita Mountains.

150



Ovenbird Locations, Northern Half

Elevation

Meters

[ | 783972702- 143 8612147
[ | 1488612148 - 250 3999976
[ 2503899927 - 350 9387705
I 3509387706 - 401 0266815
I 4010266816 - B17 805603
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Prothonotary Warbler Locations, Southern Half

) N

Elevation

Meters
A [ | 783972702- 143 8612147

[ | 1488612148 - 250 3999976
[ 2503899927 - 350 9387705
I 3509387706 - 401 0266815
I 4010266816 - B17 805603

Figure 9. We found Prothonotary Warblers at sites wh bottomland hardwood forests such as Little
River NWR, Hugo WMA, Sequoyah NWR and along Spavinaw €ek.
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Prothonotary Warbler Locations, Northern Half

Elevation

Meters

[ | 783972702- 143 8612147
[ | 1488612148 - 250 3999976
[ 2503899927 - 350 9387705
I 3509387706 - 401 0266815
I 4010266816 - B17 805603
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Scarlet Tanager Locations, Southern Half

Elevation

Meters
A [ | 783972702- 143 8612147

[ | 1488612148 - 250 3999976
[ 2503899927 - 350 9387705
I 3509387706 - 401 0266815
I 4010266816 - B17 805603

Figure 10. We found Scarlet Tanagers to be a relatly widespread and common species wherever
there was mature oak-hickory forest.
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Scarlet Tanager Locations, Northern Half

Elevation

Meters

[ | 783972702- 143 8612147
[ | 1488612148 - 250 3999976
[ 2503899927 - 350 9387705
I 3509387706 - 401 0266815
I 4010266816 - B17 805603
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Swainson's Warbler Locations

N Elevation
Meters

[ | 783972702- 148 8812147
[ ] 1498612148 - 250 3998926
[ 250 3998827 - 350 9387705
I 3509337706 - 4010266815
I 01 0266816 - B17 805603

Figure 11. We found Swainson's Warblers to be localicommon at Little River NWR and also found
one at Hugo WMA in Choctaw County. We did not findany outside of these two relatively intact
bottomland forest systems.

156



Worm-eating Warbler Locations

N Elevation
Meters

[ | 783972702- 148 8812147
[ ] 1498612148 - 250 3998926
[ 250 3998827 - 350 9387705
I 3509337706 - 4010266815
I 01 0266816 - B17 805603

Figure 12. Very few Worm-eating Warblers were foundduring the Breeding Bird Atlas. Although
still rare we found Worm-eating Warblers across muchof LeFlore and McCurtain counties,
especially in areas with high elevations and steegbopes
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Wood Thrush Locations

N Elevation
Meters

[ | 783972702- 148 8812147
[ ] 1498612148 - 250 3998926
[ 250 3998827 - 350 9387705
I 3509337706 - 4010266815
I 01 0266816 - B17 805603

Figure 13. We found Wood Thrush at only six locatios. Most of these were at high elevations in the
Ouachita Mountains but we also had one at Little Rier NWR. This species seemed to be more
widespread during the Breeding Bird Atlas project.
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Study Area 2006 and 2007
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Figure 14. Map of our study area.
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