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Executive Summary

In 2010, the Rocky Mountain Bird Observatory (RMBO), in cooperation with its partner, the Na-
tional Park Service, completed its sixth year of a habitat-based landbird monitoring program in the
Northern Colorado Plateau Inventory and Monitoring Network (NCPN). This program is designed
to provide rigorous population trend data on most diurnal, regularly occurring breeding landbird
species throughout the network. This information is useful for land managers and supports the Na-
tional Park Service’s goal of developing long-term monitoring of biological indicators for network
parks. The program, Monitoring Birds of the National Park Service, Northern Colorado Plateau
Network, is also consistent with goals emphasized by the U.S. North American Bird Conservation
Initiative Committee (U.S. NABCIC 2007).

RMBO surveyed 45 transects within 11 NCPN units, placing 15 transects in each of the three habi-
tats of interest: low-elevation riparian, pinyon-juniper, and sage shrubland. To increase sample size,
all transects were surveyed twice during the breeding season. Ten points were also conducted dur-
ing the second year of a modified monitoring design at Pipe Spring National Monument.

This year, 100% of the assigned transects were surveyed, with 94 transect visits completed between
May 8 and July 13. Not counting low-density species detections (birds detected between points),
a total of 9,313 birds of 113 species were recorded in all habitats in 2010. In low-elevation ripar-
ian habitat, 2,844 birds of 83 species were detected. In pinyon-juniper habitat, 2,961 birds of 80
species were detected. In sage shrubland, 3,315 birds of 85 species were detected. A total of 193
birds of 29 species were detected in Pipe Spring National Monument. One new species (pink-sided
dark-eyed junco) that was previously noted as probably present was recorded at Colorado National
Monument, and two new species were recorded (black phoebe and Eurasian-collared dove) at Pipe
Spring National Monument.

Data collected from 2005 to 2010 were pooled to generate density estimates for species with suf-
ficient data. This year, density estimates were calculated for 60 species in at least one habitat. The
data yielded robust density estimates (coeflicient of variation <50%) for 41 species in 2010, and
RMBO expects to reach its target of detecting a population change of at least 3% within 30 years for
these 41 species. RMBO recorded 41 bird species that are of conservation and management con-
cern throughout the NCPN, and calculated density estimates for 25 of those 41 species.

With the NCPN program in its sixth year, trend analyses were also conducted for those 25 of 41
species of conservation and management concern. Separate analyses were performed for each
habitat. Significant trends were detected for six species, four of which had positive trend detection
(black-throated sparrow and lazuli bunting, in low-elevation habitat; and dusky flycatcher and sage
thrasher, in sage shrubland habitat) and two of which had negative trend detection (Bewick’s wren,
in pinyon-juniper habitat, and black-billed magpie, in sagebrush habitat). Populations appeared to
be stable (no trend detected) for most species of conservation concern within the NCPN; however,
Bewick’s wren, in pinyon-juniper habitat, and black-billed magpie, in sagebrush habitat, appeared
to be experiencing significant declines, warranting further investigation. The trend was not signifi-
cant for Bewick’s wren in low-elevation riparian habitat, although the density estimate in 2010 was
the lowest estimated for the six years of this program. Long-term monitoring will continue to be
necessary for interpreting population status and trends for avian species of the NCPN.

In December 2010, RMBO and NCPN staff met to discuss methods for improving statistical design
and to review the current design, to ensure it is meeting the network’s desired objectives. A new,
more statistically rigorous, spatially balanced study design would allow RMBO to analyze data at
a variety of spatial scales. In 2010, RMBO surveyed three transects within the NCPN utilizing this
study design, which the NCPN may adopt in sage shrubland and pinyon-juniper habitats at larger
parks, such as Dinosaur National Monument and Canyonlands National Park.
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1 Introduction

1.1 Program history

In 2010, the Rocky Mountain Bird Observatory
(RMBO), in cooperation with its partner, the
National Park Service (NPS), completed its sixth
year of a habitat-based landbird monitoring pro-
gram in the Northern Colorado Plateau Inventory
and Monitoring Network (NCPN). This program
was designed to provide rigorous population
trend data on most diurnal, regularly occurring
breeding landbird species in 11 national parks in
three states (Colorado, Wyoming, and Utah) in
the network. A second year of a modified moni-
toring design was also conducted at Pipe Spring
National Monument, Arizona. In addition to
monitoring landbird populations, this program
generates information useful for managing birds,
such as annual density estimates, habitat associa-
tions, and spatial distribution. It also supports the
NCPN’s implementation of long-term natural re-
source monitoring for its park units. Modeled af-
ter RMBO’s Colorado habitat-based monitoring
program (Leukering et al. 2000), Monitoring Birds
of the National Park Service, Northern Colorado
Plateau Network is consistent with goals empha-
sized by the U.S. North American Bird Conserva-
tion Initiative (NABCI) Committee (U.S. NABCI
Monitoring Subcommittee 2007).

1.2 Reasons for monitoring

Monitoring is an essential component of wildlife
management and conservation science (Witmer
2005; Marsh and Trenham 2008). Common goals
of population monitoring are to estimate the
population status of target species and to detect
changes in populations over time (Thompson
et al. 1998; Sauer and Knutson 2008). Effective
monitoring programs can identify species that
are at risk due to small or declining populations
(Dreitz et al. 2006), provide an understanding of
how management actions affect populations (Al-
exander et al. 2008; Lyons et al. 2008), evaluate
population responses to landscape alteration and
climate change (Baron et al. 2008; Lindenmayer
and Likens 2009), and provide basic information
on species distributions.

The apparent large-scale declines of avian pop-
ulations and the loss, fragmentation, and deg-
radation of native habitats highlight the need
for extensive and rigorous landbird monitoring
programs (Rich et al. 2004; U.S. NABCIC 2009).

Population monitoring also helps to achieve the
intent of legislation, such as the Migratory Bird
Treaty Act (1918), National Environmental Policy
Act (1969), Endangered Species Act (1973), Na-
tional Forest Management Act (1976) and various
state laws (Manley 1993; Sauer 1993).

1.3 Monitoring objectives

This program uses the Partners in Flight (PIF)
Plan (Rich et al. 2004) as a guideline for bird con-
servation. PIF is a partnership of federal and state
agencies, industry, non-governmental organi-
zations, and many others who share the goal of
conserving North American birds. In 1991, PIF
began to develop a formal species-assessment
process that could provide consistent scientific
evaluations of conservation status across all bird
species in North America and identify the most
important focus areas for conservation of each
species. This process applies quantitative rule
sets to complex biological data on population
size, distribution, population trend, threats, and
regional abundance of individual bird species to
generate simple numerical scores that rank each
species in terms of its biological vulnerability and
regional status. The process results in global and
regional conservation assessments of each bird
species that can be used to objectively assign re-
gional and continental conservation priorities
among birds.

RMBO landbird monitoring programs are de-
signed to provide population status and trend
information for regularly occurring breeding
landbird species within low-elevation ripar-
ian, pinyon-juniper, and sage shrubland habitats.
Initially, the goal is to provide “early-warning”
information for all monitored species through a
habitat-based approach to data collection. It is
expected that these data will lead to more ques-
tions and research areas to determine the pos-
sible reasons for any observed changes and to en-
able better-informed management decisions.

The specific objective of the NCPN monitoring
program is to determine the status and trends in
breeding-bird species’ density in low-elevation
riparian, pinyon-juniper, and sage shrubland
habitats. To provide long-term status and trend
estimates for landbirds in those habitats, RMBO
has established a target of an 80% probability of
detecting a minimum rate of population change
of 3.0% per year in 30 years, with a Type I error
rate of 10%. RMBO maintains a high-quality on-
line database that is accessible to collaborators,

Chapter 1: Introduction

1



as well as to the public, in the form of raw and
summarized data. RMBO will use these data to
generate decision-support tools, such as popula-
tion estimate models, to help guide conservation
efforts and provide a better measure of conserva-
tion success.

1.4 Study areas

1.4.1 Low-elevation riparian habitat

This habitat comprises mostly scattered stands
of Fremont cottonwood (Populus fremontii) and
boxelder (Acer negundo) along perennial streams,
sometimes within deeply cut canyons. Exotic
tamarisk (Tamarix spp.), also known as saltcedar,
has invaded much of the low-elevation riparian
habitat of the western United States. While the
NPS is working to eradicate tamarisk in many
park units, it is still fairly common in this habitat

type.

1.4.2 Pinyon-juniper habitat

Pinyon-juniper habitat typically occurs at el-
evations just above semidesert shrubland. As the
most extensive habitat in the NCPN, pinyon-
juniper covers most of the ridges and mesas. The
two main components of this habitat, pinyon
pine (Pinus edulis) and juniper (Juniperus spp.),
vary in composition.

1.4.3 Sage shrubland habitat

The sage shrubland community occurs exten-
sively on the Colorado Plateau. The stands of this
type that RMBO surveys in the NCPN are gen-
erally narrow “fingers” of pure sage; point-count
stations are often located near forests. The most
common sagebrush species in the NCPN are big
sagebrush (Artemisia tridentata) and mountain
sagebrush (Artemisia frigida).

1.4.4 Pipe Spring National Monument

Pipe Spring National Monument, at just 40 acres,
contains a mixture of pinyon-juniper, low-eleva-
tion riparian, and semidesert shrubland habitats.
Because most management actions focus on the
main visitor area, monument staff is interested
in seeing how the bird community changes here
over time.
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2 Methods

2.1 Site selection

In 2005, the NCPN selected three habitats in
which to implement landbird monitoring: low-
elevation riparian (LR), pinyon-juniper (PJ), and
sage shrubland (SA). A panel of NPS resource
managers selected these habitats because they
represent distinct avifaunal communities and are
each associated with park management ques-
tions.

The NPS and RMBO selected survey sites during
winter 2005. For pinyon-juniper and sage shru-
bland habitat, GIS and the Southwest Regional
Re-GAP Analysis Project (USFWS 2011) were
used to randomly select sites from a pool of habi-
tat “stands” that were large enough to accommo-
date transects consisting of 15 point-count sta-
tions spaced 250 m apart. Areas with >50% slope
were excluded from the list of potential sites to
ensure that selected stands could be accessed
safely on foot.

For low-elevation riparian survey sites, options
were limited to wadeable streams and excluded
the Colorado, Green, Gunnison, and Virgin riv-
ers. Survey locations for low-elevation riparian
habitat were manually selected due to its limited
extent in the area. RMBO staff groundtruthed
the selected stands during early spring 2005, and
established transects during the field season. In
the few cases where the originally selected stands
proved unacceptable, replacement stands were
chosen in the same manner as the original stands.
All transect locations were established during the
2005 field season, and the same locations have
been surveyed each season.

2.2 Transect locations

During spring and summer 2005, RMBO staff es-
tablished 45 transects in the three selected habi-
tats (15 in each; see Table 2-1, Figures 2-1, 2-2,
2-3). In 2009, four point counts and area inven-
tories were added at Pipe Spring National Monu-
ment (Figure 2-4).

2.2.1 Low-elevation riparian

Low-elevation riparian transects were estab-
lished in Arches National Park (NP; 3), Canyon-
lands NP (3), Capitol Reef NP (2), Dinosaur Na-

Table 2-1. Landbird monitoring transects established in each

NCPN habitat by park.

Number of transects

Park
LR PJ SA | Total

Arches NP 3 1 - 4
Black Canyon of the Gunnison NP - 1 1 2
Bryce Canyon NP - 1 2 3
Canyonlands NP 3 2 - 5
Capitol Reef NP 2 2 - 4
Colorado NM - 2 - 2
Curecanti NRA - - 5 5
Dinosaur NM 3 4 5 12
Fossil Butte NM - - 2 2
Natural Bridges NM 2 1 - 3
Zion NP 2 1 - 3
Totals 15 15 15 45

tional Monument (NM; 3), Fossil Butte NM (2),
Natural Bridges NM (2), and Zion NP (2).

2.2.2 Pinyon-juniper

Pinyon-juniper transects were established in
Arches NP (1), Black Canyon of the Gunnison
NP (1), Bryce Canyon NP (1), Canyonlands NP
(2), Capitol Reef NP (2), Colorado NM (2), Dino-
saur NM (4), Natural Bridges NM (1), and Zion
NP (1).

2.2.3 Sage shrubland

Sage shrubland transects were established in
Black Canyon of the Gunnison NP (1), Bryce
Canyon NP (2), Curecanti National Recreation
Area (5), and Dinosaur NM (5).

2.2.4 Pipe Spring National Monument

One observer spent two days conducting surveys
at two locations at Pipe Spring National Monu-
ment. Due to the small size of this park (40 acres),
four point count stations were visited in a mix-
ture of pinyon-juniper, low-elevation riparian,
and semidesert shrubland habitats. The observer
then surveyed the main visitor area, conducting
a 1,200 meter transect, with five point count sta-
tions (see Figure 2-4). Second visits were made 28
days later.
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Figure revised to show boundary more accurately, 11/27/2012.

[ Surveyed transects
[:] Park boundary

Figure 2-3. Fossil Butte National
Monument (Wyoming) transect
locations.

Completed surveys
A  CP-PS1
97 CP-PS2

[ park boundary

Figure 2-4. Pipe Spring National
Monument (Arizona) survey locations.
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2.3 Field personnel

In 2010, the RMBO field staff consisted of three
experienced biologists with excellent aural and
visual bird-identification skills. Two had previ-
ously surveyed NCPN sites. Each biologist com-
pleted a one-week training program at the begin-
ning of the season to ensure full understanding of
the field protocol.

2.4 Sampling design

Landbird populations were sampled in each hab-
itat selected for monitoring following the proto-
col established by Leukering (2005) and modified
by Hanni et al. (2009). All transects were surveyed
between %2-hour before sunrise and 11 a.m. Fif-
teen 5-minute point counts were conducted at
stations located at 250-m intervals along each
transect. In order to increase the sample size, each
of the 45 transects was surveyed two times during
the summer, each visit occurring on a separate
day. At each point, all birds detected during the
five-minute survey were recorded. For every bird
detected during the 5-minute period, observers
recorded species, sex, horizontal distance from
the observer, the minute when each bird was de-
tected, and type of detection (e.g., call, song, or
visual).

Observers measured radial distances to each bird
using laser rangefinders. When it was not possible
to measure distance to a bird, observers estimat-
ed distance by measuring to some nearby object.
Observers also recorded birds flying over but
not using the immediate surrounding landscape.
For distribution mapping purposes, observers
recorded the presence of all low-density species
they detected when traveling between point-
count locations. Low-density species are rare or
difficult-to-detect species (e.g., woodpeckers,
owls, raptors) that are generally recorded in low
numbers.

Observers considered all non-independent de-
tections of birds—that is, flocks or pairs of con-
specific birds together in close proximity—as part
of a cluster rather than as separate independent
observations. Observers recorded clusters by re-
cording the number of birds detected within the
cluster along with a letter code to keep track of
each distinct cluster.

At the start and end of each transect, observers
recorded time, temperature in degrees Fahren-
heit, percent cloud cover, precipitation type, and
wind speed using the Beaufort scale. Distances

between points were measured using handheld
Global Positioning System (GPS) units. All GPS
data were recorded in Universal Transverse Mer-
cator (UTM) North American Datum 1983 (NAD
83). Prior to beginning each point count, observ-
ers recorded UTM coordinates, vegetation data
(within a 50-m radius), and distance from a road
(if within 100 m) at each point. For vegetation
data, observers recorded the habitat’s structural
stage as well as types, relative abundance, percent
coverage, and mean height of trees, shrubs, and
groundcover. If there was a distinct tree subcan-
opy present, the species of trees were recorded.

2.5 Data analysis

2.5.1 Distance analysis

The analysis software Distance 6.0 (Thomas et
al. 2010) was used to estimate detection prob-
abilities using point-count data. Distance data are
analyzed by fitting a detection function to the dis-
tribution of recorded distances. The distribution
of distances can be a function of characteristics of
the object being recorded (e.g., for birds, size, col-
or, movement, volume or frequency of song), the
sampling landscape (e.g., vegetation density), and
observer ability. Because the detection function is
unique to each species in each habitat, Distance
analysis avoids some serious problems inherent
in traditional analyses of point-count data (e.g.,
unquantifiable differences in detectability among
habitats, species, and years). Distance analysis re-
lies on three assumptions, all of which are reason-
ably well met by this program: (1) all birds at the
point (distance=0) are detected, (2) distances of
birds close to the point are measured accurately,
and (3) birds do not move in response to the ob-
server’s presence.

Densities were estimated of species for which at
least 60 independent detections were obtained
across years, within a sampled habitat. Birds fly-
ing over but not using the immediate surrounding
landscape were excluded from analyses, as were
birds detected between points. The following
functions were fit to the distribution of distances
for each species: Half normal key function with
cosine series expansion, Uniform function with
cosine series expansion, Hazard rate key func-
tion with cosine series expansion, and Hazard
rate key function with simple polynomial series
expansion (Buckland et al. 2001). Akaike’s Infor-
mation Criterion (AIC) was used to correct for
small sample size, and model selection theory to
select the most parsimonious detection function
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for each species (Burnham and Anderson 2002).
Variance was estimated in Distance using boot-
strapping of transects within strata rather than
empirical estimates, which tend to underestimate
variance from small sample sizes.

Unless otherwise specified, all bird species names
listed in this report are from the American Orni-
thologists’ Union Checklist of North American
Birds (AOU 2007).

2.5.2 Trend detection

Observed trends were modeled in populations
of all species of conservation concern (see Ap-
pendix B) in each habitat with data from all years
(2005-2010), using weighted regression and In-

formation-Theoretic model selection (Burnham
and Anderson 2002). For each species, four dif-
ferent functions were modeled using Proc REG
in SAS (SAS Institute 2007): no trend (intercept-
only model), linear trend, quadratic trend, and
loglinear (pseudo-threshold) trend. Akaike’s
Information Criterion (AIC) was used to correct
for small sample size and to select the most par-
simonious trend for each species (Burnham and
Anderson 2002). Input data were density esti-
mates and their variances, with the inverse of the
variance used as a variable weight (giving more
weight to more precise estimates). Confidence
limits of the beta estimate (B__,) were used to de-
termine significance of the trend.
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3 Results

Table 3-1. Bird sampling periods and effort in each habitat in
the Northern Colorado Plateau Network, 2010.

In 2010, the sixth year of RMBO landbird moni-

. . # # point
toring in the NCPN, 1,262 point counts were Habitat Dates sampled transects* counts
conducted along 45 transects (all transects were 7 levation rioarian Mav 11-Julv 13 15 389
surveyed twice) in three habitats between May 8 ow-elevation riparia ay Hi=uly
and July 13 (Table 3-1). Pinyon-juniper May 8-July 12 15 432

) . ) . Sage shrubland May 21-July 9 15 441
Not counting low-density species detections All habitats May 8-July 13 a5 1.262

(birds detected between points), a total of 9,313

birds of 113 species were recorded in all habitats
in 2010 (Table 3-2, Appendix A). In low-elevation
riparian habitat, 2,844 birds of 83 species were
detected. In pinyon-juniper habitat, 2,961 birds
of 80 species were detected. In sage shrubland,
3,315 birds of 85 species were detected. A total
of 193 birds of 29 species were detected in Pipe
Spring National Monument. One new species,
the dark-eyed junco, subspecies pink-sided (Jun-
co hyemalis), was recorded at Colorado National
Monument, where this species was previously
noted as probably present. Two new species,
black phoebe (Sayornis nigricans) and Eurasian
collared-dove (Streptopelia decaocto) were re-
corded at Pipe Spring National Monument.

Density estimates were calculated for 60 species
in at least one habitat. The habitat-stratified data
yielded robust density estimates (CV <50%) for
41 species. These 41 species represented 36%
of species and 89% of birds detected on NCPN
transects during 2010.

RMBO recorded 41 bird species of conservation
and management concern throughout the NCPN
(Appendix B), and calculated density estimates
for 25 of those species.

3.1 Low-elevation riparian

All 15 transects in low-elevation riparian habitat
(LR) were surveyed twice this year. Density esti-
mates were calculated for 38 species, 14 of which
were priority species. The pooled data from 2005
to 2010 yielded robust density estimates (CV
<50%) for 22 species and a moderately robust
estimate (CV=50-75%) for three additional spe-
cies (Table 3-3). RMBO expects to reach its target
of detecting population changes of at least 3%
within 30 years for these 22 species with robust
density estimates, which represent 27% of spe-
cies detected and 80% of birds detected in LR.

The following 10 species had the highest esti-
mated densities of species recorded in LR in 2010
(listed in order from highest to lowest density):

*Technicians surveyed all transects twice.

Table 3-2. Bird totals and averages by habitat in the
Northern Colorado Plateau Network, 2010.

Avg. # Avg. #
# birds  birds per # species species per

Habitat detected transect detected transect
Low-elevation 2,882 96 83 28
riparian

Pinyon-juniper 2,987 100 80 26
Sage shrubland 3,347 112 85 26

All habitats 9,216 100 113 27

Numbers do not include low-density species detections (birds detected between
points).

1. Black-chinned hummingbird
2. Yellow warbler

3. Blue-gray gnatcatcher

4. Violet-green swallow

5. Spotted towhee

6. Lazuli bunting

7. Ash-throated flycatcher

8. House finch

9. Plumbeous vireo

10. Chipping sparrow

The following 17 species had higher estimated
densities in LR than in the other two habitats
sampled in 2010 (listed in order from highest to
lowest density):

1. Black-chinned hummingbird
2. Yellow warbler

3 Violet-green swallow

4. Spotted towhee

5. Lazuli bunting

6. Ash-throated flycatcher
7. Plumbeous vireo

8. Black-throated sparrow
9. Lesser goldfinch

10. White-throated swift
11. Yellow-breasted chat
12. American robin
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13. Western tanager

14. Common yellowthroat
15. Rock wren

16. Warbling vireo

17. Western wood-pewee

3.1.1 Trend detection

Black-throated sparrow (B, =3.57;95% CI=0.56,
6.59) and lazuli bunting (B =29.53; 95% CI=

12.97,46.08) both showed evidence of significant
positive population change over the last six years
(evident because the beta estimate was within
the confidence limits). The best approximating
model for black-throated sparrow was the linear
trend (Figure 3-1). The best model for lazuli bun-
ting was the loglinear trend (Figure 3-2). The best
model for all other species of concern with den-
sity estimates in LR habitat was the intercept-only
(constant) model.

Table 3-3. Estimated densities per km? (D), lower and upper 90%
confidence limits on D (LCL/UCL), percent coefficient of variation of
estimates (% CV), and sample sizes (n) of breeding birds in low-elevation
riparian habitat in the Northern Colorado Plateau Network, 2005-2010.

Confidence limit
Species Year D LCL UCL| % CV n
American robin 2005 7.03 1.57 3149 113 16
2006 10.40 2.60 41.57 | 101 26
2007 12.78 3.42 4779 | 94 34
2008 15.82 3.87 64.59| 103 40
2009 6
2010 7.67 1.98 29.69| 97 20
Ash-throated flycatcher 2005 19.63 14.43 26.69| 19 147
2006 19.62 14.07 27.37| 20 223
2007 20.61 13.97 3042 | 24 196
2008 31.77 19.76 51.07| 29 190
2009 15.35 9.12 25.83 | 32 123
2010 24.70 17.27 3534 | 22 180
Black-chinned hummingbird 2005  271.21 137.06  536.67 | 35 18
2006 291.73 | 162.41 524.02| 30 20
2007 172.22 91.51 324.09| 33 12
2008 156.52 84.58 289.65| 32 11
2009 24358 | 129.65 457.64| 33 14
2010 180.81 98.33 33247| 31 11
Bewick's wren 2005 6.87 3.66 1290 | 40 47
2006 14.77 8.49 25.69| 34 108
2007 8.07 415 15.69 | 42 58
2008 8.93 4.74 16.81| 40 68
2009 15.19 8.71 26.49| 35 93
2010 3.06 1.58 593 | 42 19
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Table 3-3. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL/UCL), percent coefficient of variation of estimates (% CV), and sample

sizes (n) of breeding birds in low-elevation riparian habitat in the Northern

Colorado Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n
Blue-gray gnatcatcher 2005 54.40 39.06 7577 | 20 103
2006 72.38 49.01 106.91 24 141
2007 53.98 38.11 76.47 | 21 108
2008 62.86 3945 100.18| 29 125
2009  140.98 98.36 202.06| 22 218
2010 90.17 64.10 126.84| 21 159
Brown-headed cowbird 2005 - - e 7
2006 11.84 6.10 2298 M4 24
2007 8.10 3.41 19.27| 56 16
2008 6.72 3.37 13.40| 43 14
2009 9.59 2.61 35.25| 92 14
2010 5
Black-headed grosbeak 2005 2.97 2.45 3.61| 12 11
2006 6.43 5.30 7.81| 12 24
2007 3.44 2.83 417 12 13
2008 4.75 3.91 576 | 12 18
2009 5.30 435 6.45| 12 17
2010 9
Blue grosbeak 2005 3.53 1.38 9.03| 61 13
2006 6.08 2.64 13.99| 53 25
2007 3
2008
2009 4.22 1.87 9.52| 52 14
2010 2
Black phoebe 2005 - - — | - 5
2006 3.49 1.16 10.55 74 11
2007 7.70 2.12 28.01| 91 21
2008 3.62 1.22 1071 73 11
2009 7.92 3.15 19.92| 60 24
2010 2
Black-throated sparrow 2005 3.91 1.68 9.08| 54 48
2006 7.21 4.15 12.55 34 51
2007 8.34 3.29 21.13| 60 61
2008 10.12 5.40 18.96 | 39 67
2009 28.33 13.78 58.26 | 44 139
2010 16.13 8.02 3245 | 44 59
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Table 3-3. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL/UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in low-elevation riparian habitat in the Northern
Colorado Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n
Black-throated gray warbler 2005 7.07 3.75 13.32| 40 38
2006 14.88 9.37 23.63| 29 77
2007 10.01 6.59 15.20| 26 55

2008 21.06 11.53 38.48 | 38 112
2009 11.06 5.01 24.39| 51 49
2010 11.26 7.00 18.11| 29 55

Bullock's oriole 2005 - - e 3
2006 6.96 4.09 11.83| 33 22
2007 5.00 2.19 11.45 53 16
2008 9
2009 4.58 1.55 13.55| 73 11
2010 9
Bushtit 2005 23.62 12.24 45.56 | 40 14
2006 44.98 28.93 69.94 | 27 56
2007 6.27 3.11 12.61 44 11
2008 5
2009 10.45 5.44 20.08 | 41 15
2010 0
Canyon wren 2005 1.32 0.77 2.27 33 28
2006 3.28 2.04 5.27 | 29 68
2007 1.71 0.97 3.04| 36 38
2008 1.33 0.57 3.11| 55 28
2009 1.36 0.68 269 | 43 25
2010
Chipping sparrow 2005 - - - -
2006
2007 16.07 8.22 3140 42 29
2008 15.61 8.02 30.38| 42 28

2009 19.95 9.56 41.64 | 47 25
2010 17.37 8.41 35.88| 46 28

Common raven 2005 2.62 1.45 4.72 37 14
2006 1.73 0.78 3.80| 50 12
2007 2.33 1.16 467 | 44 14
2008 5.26 2.77 10.01| 40 36
2009 7
2010 4.57 2.30 9.07 | 43 27
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Table 3-3. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL/UCL), percent coefficient of variation of estimates (% CV), and sample

sizes (n) of breeding birds in low-elevation riparian habitat in the Northern

Colorado Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n
Common yellowthroat 2005 5.40 2.61 11.14| 46 10
2006 11.48 4.56 28.92| 60 20
2007 12.45 4.21 36.79 | 73 22
2008 5
2009 14.40 5.02 4131 70 23
2010 6.25 1.97 19.82| 79 11
Gray vireo 2005 0.89 0.47 1.69| 40 16
2006 1.99 0.98 4.05| 45 36
2007 0.93 0.42 2.05| 51 18
2008 1.46 0.81 264 | 37 27
2009 2.16 1.26 372 34 35
2010 - - -—- - 4
House finch 2005 18.43 16.16 21.02 8 112
2006 26.54 23.50 29.96 7 177
2007 27.48 24.18 31.22 8 189
2008 27.67 24.46 31.29 7 189
2009 30.52 26.44 3524 9 160
2010 18.44 16.18 21.02 8 111
House wren 2005 9.75 4.21 2258 | 54 40
2006 9.77 4.02 23.76 58 42
2007 7.02 2.86 17.25| 59 30
2008 11.02 4.38 27.78 | 61 47
2009 11.36 4.81 26.82| 56 39
2010 7.43 2.06 26.82| 91 27
Juniper titmouse 2005 8.70 4.37 17.35| 44 28
2006 7.41 4.00 13.72| 38 24
2007 10.71 6.62 17.31| 30 39
2008 11.12 6.49 19.05| 34 39
2009 10.51 4.88 22.65| 49 28
2010 5.16 2.58 1032 | 44 16
Lazuli bunting 2005 40.67 19.41 85.20 | 46 116
2006 48.82 23.92 99.66 | 43 140
2007 59.19 33.26  105.33| 35 172
2008 54.72 25.81 116.02 | 46 157
2009 65.24 23.50 181.14| 64 155
2010 59.80 28.43 125.75| 45 154
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Table 3-3. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL/UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in low-elevation riparian habitat in the Northern
Colorado Plateau Network, 2005-2010, cont.

Confidence limit
Species Year D LCL UCL| % CV n
Lesser goldfinch 2005 11.86 5.91 23.77| 44 24
2006 22.38 13.02 3847 | 34 45
2007 41.81 25.32 69.03 | 31 93
2008 27.62 13.21 57.74 | 47 54
2009 38.76 21.20 70.86 | 38 76
2010 14.55 7.68 27.54 | 40 31
Mourning dove 2005 9.76 5.50 17.31 36 74
2006 16.49 11.23 2422 | 24 116
2007 19.36 12.81 29.26 | 25 146
2008 11.29 6.11 20.86 | 39 96
2009 5.78 3.56 9.38| 30 38
2010 15.15 9.73 23.59 | 27 100
Plumbeous vireo 2005 11.21 7.64 16.43| 24 52
2006 18.20 11.68 28.36 | 27 85
2007 13.54 8.95 2048 | 25 63
2008 10.06 7.14 14.18 | 21 48
2009 16.93 10.97 26.13 | 27 67
2010 17.44 11.51 26.41 25 74
Rock wren 2005 6.15 3.95 9.58| 27 75
2006 8.62 5.76 1291 24 106
2007 11.19 8.08 15.50 | 19 140
2008 6.50 3.98 10.59| 30 82
2009 9.79 6.87 13.94| 21 102
2010 5.71 3.78 8.63| 25 63
Say's phoebe 2005 3.56 2.39 529 | 24 41
2006 5.53 3.33 9.17| 31 62
2007 3.28 2.20 490 25 38
2008 4.74 2.60 8.62| 38 52
2009 5.97 3.23 11.02| 38 55
2010 2.79 1.60 487 | 35 29
Song sparrow 2005 19.50 7.91 48.07 | 59 49
2006 20.94 9.84 4455 | 48 62
2007 17.15 7.51 39.20| 53 51
2008 16.92 8.96 31.97 | 40 50
2009 13.70 5.02 37.35| 67 30
2010 8
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Table 3-3. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL/UCL), percent coefficient of variation of estimates (% CV), and sample

sizes (n) of breeding birds in low-elevation riparian habitat in the Northern

Colorado Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n
Spotted towhee 2005 42.72 30.07 60.70 | 21 226
2006  100.21 7038 14267 | 21 413
2007 57.85 38.90 86.02( 24 274
2008 46.27 30.50 70.17| 26 208
2009 88.72 61.61 127.77 | 21 310
2010 74.34 50.24  110.00| 23 282
Violet-green swallow 2005 60.98 42.44 87.61| 22 929
2006  181.01 118,51 276.46| 26 216
2007 116.78 78.97 17270 | 24 142
2008  150.67 90.07  252.05| 32 121
2009 135.17 93.59  195.21| 23 159
2010 80.06 4885 131.22| 31 98
Virginia's warbler 2005 9.15 5.17 16.21| 36 32
2006 12.14 4.84 30.47 | 60 41
2007 9.76 5.53 17.25| 35 34
2008 19.18 11.98 30.71| 29 69
2009 2
2010 8.45 4.50 15.87 | 40 26
Warbling vireo 2005 4.30 2.08 8.91| 46 19
2006 8.93 453 17.61| 43 41
2007 5.95 2.98 11.91 44 28
2008 6.50 4.13 10.21| 28 31
2009 5.45 2.69 11.03| 44 20
2010 5.07 1.42 18.10| 89 22
Western scrub-jay 2005 4.11 2.17 7.76 | 40 19
2006 4.63 2.39 898 | 42 30
2007 4.15 2.13 8.05| 42 23
2008 4.07 1.58 10.50 | 62 26
2009 2.84 1.31 6.15| 49 16
2010 3.05 1.39 6.67 | 50 16
Western tanager 2005 - - - - 8
2006 6.08 3.39 10.91| 36 20
2007 - - - - 7
2008 3.26 1.46 7.27| 51 1
2009 3
2010 6.55 2.55 16.79 | 61 15
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Table 3-3. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL/UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in low-elevation riparian habitat in the Northern
Colorado Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n

Western wood-pewee 2005 3.94 2.22 7.01| 36 27
2006 4.99 2.53 9.83| 43 34
2007 4.90 2.21 10.84 | 51 34
2008 493 2.01 1212 59 32
2009 5.05 2.36 10.78 | 48 29
2010 2.35 0.94 590| 60 15

White-throated swift 2005 34.28 21.89 53.66 | 28 118

2006 61.75 38.82 98.23| 29 155
2007 70.03 43.68 112.26 | 29 197
2008 42.48 25.51 70.72| 32 92
2009 17.99 10.68 30.30| 32 87

2010 13.10 6.53 26.28 | 44 57
Yellow-breasted chat 2005 7.65 2.26 2596 | 85 37
2006 9.14 3.58 23.35| 62 51
2007 7.30 2.51 21.24 | 72 42
2008 6.11 2.83 13.18| 49 33
2009 9.55 4.98 1831 41 42
2010 10.28 5.18 20.41| 43 50
Yellow warbler 2005 66.60 33.73 131.49| 43 121

2006 66.89 33.91 131.94| 43 121
2007 49.50 23.31 105.13| 48 96
2008 67.94 36.02 128.15| 40 126
2009  134.57 66.40 272.73| 44 207
2010 99.86 54.69 182.34 37 161

Dashes indicate the sample size was insufficient for estimating density. Priority species are bolded.
Sample sizes (n) indicate the number of individuals used in analyses, after truncation—not the number
of individual birds actually detected.
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Figure 3-1. Estimated densities and
population trend of black-throated
sparrow in low-elevation riparian
habitat within the NCPN, 2005-2010.
Error bars represent 90% confidence
intervals. The dashed line represents
the best estimate of observed
population trend for the NCPN data.

Black-throated Sparrow in Low-elevation Riparian Habitat

Figure 3-2. Estimated densities and
population trend of lazuli bunting in
low-elevation riparian habitat within
the NCPN, 2005-2010. Error bars
represent 90% confidence intervals.
The dashed line represents the best
estimate of observed population trend
for the NCPN data.
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3.2 Pinyon-juniper

All 15 transects in pinyon-juniper habitat (P])
were surveyed twice this year. Density estimates
were calculated for 37 species, 18 of which were
priority species. The pooled data from 2005 to
2010 yielded robust density estimates (CV <50%)
for 20 species and a moderately robust estimate
(CV=50-75%) for five additional species (Table
3-4). RMBO expects to reach its target of detect-
ing population changes of at least 3% within 30
years for those 20 species with robust density es-
timates, which represent 25% of species and 80%
of individuals detected in PJ.

The following 10 species had the highest estimat-
ed densities of all species recorded in PJ in 2010
(listed in order from highest to lowest density):

1. Blue-gray gnatcatcher

2. Black-throated gray warbler
3. Juniper titmouse

4. Chipping sparrow

5. Gray flycatcher

6. Western scrub jay

7. Mourning dove

8. Spotted towhee

9. House finch

10. Gray vireo

The following 15 species had higher estimated
densities in PJ than in the other two habitats sam-
pled in 2010 (listed in order from highest to low-
est density):

1. Blue-gray gnatcatcher

2. Black-throated gray warbler
3. Juniper titmouse

4. Chipping sparrow

5. Gray flycatcher

6. Western scrub-jay

7. House finch

8. Gray vireo

9. Virginia’s warbler

10. Mountain bluebird

11. Pinyon jay

12. Dusky flycatcher

13. White-breasted nuthatch
14. Bewick’s wren

3.2.1 Trend detection

Bewick’s wren was the only species in PJ to show
evidence of significant population change over
the last six years (B =-2.68; 95% CI= -3.85,
-1.52), with a decreasing linear trend (Figure 3-3).
The best approximating model for all other spe-
cies of concern with density estimates in PJ habi-
tat was the intercept-only (constant) model.
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Table 3-4. Estimated densities per km? (D), lower and upper 90%
confidence limits on D (LCL,UCL), percent coefficient of variation of
estimates (% CV), and sample sizes (n) of breeding birds in pinyon-juniper
habitat in the Northern Colorado Plateau Network, 2005-2010.

Confidence limit

Species Year D LCL UCL| % CV n
American robin 2005 1.92 1.10 3.35( 35 30
2006 2.48 1.26 4388 | 43 39
2007 2.62 1.00 6.87| 63 39
2008 1.75 0.59 521| 74 26
2009 1.05 0.36 3.08| 72 15
2010 0.87 0.35 2.17| 60 14
Ash-throated flycatcher 2005 11.49 8.45 15.62| 19 119
2006 11.33 1.77 16.54| 23 115
2007 11.05 7.45 16.38 | 24 114
2008 11.95 7.97 17.92| 25 113
2009 11.39 8.10 16.03 | 21 102
2010 7.92 5.74 10.93| 20 78
Bewick's wren 2005  20.11 15.30 26.42| 16 147
2006  20.11 12.45 3247 | 29 148
2007 16.38 9.64 27.84| 32 121
2008  16.09 8.84 29.29| 36 112
2009 12.19 8.24 18.06 | 24 82
2010 3.37 1.68 6.78| 44 25
Blue-gray gnatcatcher 2005 109.51 74.04 161.96 | 24 127

2006 81.98 47.30 142.09| 34 93
2007  111.31 76.01 163.01| 23 127
2008 94.70 59.45 150.85| 29 99
2009 219.94 160.70 301.04| 19 228
2010 128.32 83.55 197.07 | 27 139

Brown-headed cowbird 2005 4.47 2.15 9.29| 46 18
2006 4.01 1.70 942 | 55 14
2007 4.71 1.83 12.07| 62 17
2008 3.10 1.22 7.87| 61 11
2009 5.56 2.99 10.33| 39 18
2010 7
Brewer's sparrow 2005 el 7
2006 6
2007 2.75 1.01 7.48| 66 19
2008 2.40 0.74 7.79| 81 15
2009 1.64 0.73 3.70| 51 10
2010 5
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Table 3-4. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in pinyon-juniper habitat in the Northern Colorado
Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n
Black-throated sparrow 2005 5.01 2.75 9.13| 38 41
2006 8.82 4.76 16.33 | 39 69
2007  11.60 5.63 23.86| 45 94
2008 9.15 3.56 23.50| 60 69
2009 10.98 6.23 19.36| 35 78
2010 8.04 4.84 13.34| 31 63

Black-throated gray warbler 2005  65.85 47.66 90.98| 19 298
2006  87.34 6436  11852| 18 397
2007  78.83 57.12 10879 | 19 356
2008  87.72 65.91 16.75| 17 372
2009  99.60 76.24  130.11| 16 416
2010  65.62 47.52 90.61| 19 290

Bushtit 2005  86.22 50.89 146.08 | 33 40
2006 57.94 34.65 96.89| 32 31
2007 15
2008 8
2009  77.59 45.08 133.54| 34 44
2010 1

Canyon wren 2005 0.39 0.15 1.02| 62 15
2006 0.56 0.22 146 | 62 22
2007 0.64 0.22 1.81| 70 24
2008 5
2009 0.41 0.15 1.13| 67 16
2010 3

Chipping sparrow 2005 20.64 12.81 33.25| 30 56

2006 17.71 11.19 28.01| 28 46
2007  26.23 15.04 45.74| 35 67
2008  29.96 19.12 46.94| 28 73
2009  64.05 34.83 17.77 | 37 133
2010  35.90 20.73 62.15| 34 86

Common raven 2005 0.75 0.40 1.39| 37 14
2006 0.50 0.26 0.98| 42 1
2007 1.59 1.06 240 25 36
2008 0.99 0.53 1.87| 40 20
2009 4
2010 0.88 0.55 140 29 18
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Table 3-4. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in pinyon-juniper habitat in the Northern Colorado

Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n
Dusky flycatcher 2005 3.92 1.28 1196 | 76 12
2006  12.13 5.30 27.74| 53 35
2007 9.33 3.85 22.62| 57 28
2008  15.83 5.10 49.14| 76 40
2009 4.93 1.61 15.15| 76 14
2010 5.56 1.85 16.72| 75 16
Gray flycatcher 2005  27.52 20.74 36.51| 17 114
2006 21.16 14.27 3139 24 86
2007  20.28 11.80 3486 | 34 84
2008  26.23 16.23 42.38| 30 101
2009  48.17 33.64 68.99 | 22 177
2010  30.92 23.88 40.04| 16 123
Gray vireo 2005 6.57 4.27 10.12 | 27 76
2006 5.47 2.92 10.26 | 40 63
2007 6.29 3.95 10.01| 29 74
2008 8.30 5.11 13.49| 30 91
2009  12.58 9.75 16.24| 16 136
2010 9.96 6.99 1420 22 113
Grace's warbler 2005 - - 6
2006 1.80 0.46 7.03| 98 14
2007 2.94 0.73 11.83| 100 20
2008 1.57 0.39 6.30| 100 10
2009 3.07 0.74 12.76 | 104 19
2010 1.77 0.46 6.87| 97 11
Green-tailed towhee 2005 1.57 0.77 3.19| 44 15
2006 6
2007 3.21 0.88 11.75| 91 30
2008 1.39 0.47 4.1 73 12
2009 8
2010 3
House finch 2005 14.86 9.78 22.60| 26 105
2006 9.45 5.31 16.82| 36 76
2007 19.08 11.95 3045| 29 159
2008  16.97 10.82 26.63| 28 135
2009 19.10 11.53 31.62| 31 147
2010  13.20 9.02 19.33| 23 108
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Table 3-4. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in pinyon-juniper habitat in the Northern Colorado
Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n

Juniper titmouse 2005 21.48 14.35 32.16 | 25 78
2006 18.56 11.63 29.62| 29 71
2007 19.69 11.47 33.81 34 78
2008  23.30 14.08 38.56 | 31 87
2009 53.63 37.73 76.25| 21 196
2010  36.99 25.16 5437 | 24 138

Lark sparrow 2005 2.45 1.03 584 | 56 20
2006 2.37 0.56 10.02| 106 17
2007 1.97 0.66 587 | 74 19
2008 1.53 0.56 415| 66 14
2009 2.07 0.85 5.03| 58 19
2010 1.98 0.60 6.61| 82 19
Mountain bluebird 2005 13.47 2.64 68.75| 129 63
2006 8.12 1.14 57.76 | 176 33
2007 8.85 1.86 42.21| 120 38
2008 7.65 2.07 28.28 | 93 34
2009 11.27 3.47 36.64 | 82 42
2010 8.38 3.05 23.02| 67 40
Mountain chickadee 2005 5.54 2.16 14.24| 61 19
2006 9
2007 3.31 1.20 9.13| 67 11
2008 9
2009 4.20 1.52 11.58| 67 13
2010 5
Mourning dove 2005 14.37 8.84 23.37| 30 143

2006 15.93 10.03 2530 | 29 154
2007 18.15 10.23 32.20| 36 171
2008 17.54 11.74 26.21| 25 162

2009  10.53 653  16.98| 30 98
2010 16.12 1074  24.19| 25 156
Pinyon jay 2005  2.03 1.04 3.95| 42 46
2006  4.45 2.19 9.05| 45 78
2007 6.20 343 11.19] 37 102
2008  1.66 0.63 436| 62 25
2009 2.5 1.32 480 41 54
2010  7.07 388  12.88| 38 116
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Table 3-4. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in pinyon-juniper habitat in the Northern Colorado

Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n
Plumbeous vireo 2005 7.11 4.04 1253 | 35 62
2006 5.12 2.76 9.49| 39 44
2007 5.07 2.91 881| 35 44
2008 5.27 2.90 9.59| 38 43
2009 5.18 2.13 12.61| 58 42
2010 9.72 5.77 16.38 | 32 83
Rock wren 2005 4.88 3.20 7.45| 26 82
2006 4.50 2.86 7.10| 28 77
2007 4.81 3.18 7.29| 26 81
2008 6.27 3.70 10.65| 33 96
2009 6.46 3.85 10.83| 32 94
2010 2.34 1.41 3.88| 31 38
Say's phoebe 2005 1.72 1.05 2.80| 30 29
2006
2007
2008 0.70 0.39 1.25| 36 11
2009 0.91 0.54 1.55( 33 14
2010 1.18 0.56 250 47 19
Spotted towhee 2005 15.94 10.03 2531| 29 99
2006  13.68 7.27 25.75| 40 81
2007  21.66 11.82 39.66| 38 130
2008  10.06 5.86 17.26 | 34 57
2009  20.78 11.66 37.03| 36 116
2010  15.53 8.87 27.19| 35 91
Vesper's sparrow 2005 - - - - 9
2006 1.26 0.40 397 78 16
2007 1.26 0.37 430| 85 15
2008 8
2009 2.00 0.52 7.61| 96 21
2010 2.01 0.70 578 | 71 25
Violet-green swallow 2005 10.24 4.82 21.72| 40 34
2006  14.08 6.29 31.48| 43 50
2007  16.81 7.15 39.50| 46 59
2008 19.62 8.82 43.63| 42 44
2009 12.54 6.13 25.64| 38 35
2010 8.57 3.65 20.10| 45 29
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Table 3-4. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in pinyon-juniper habitat in the Northern Colorado
Plateau Network, 2005-2010, cont.

Confidence limit
Species Year D LCL UCL| % CV n
Virginia's warbler 2005 8.57 4.05 18.14| 48 53
2006 5.63 2.09 15.18 | 65 35
2007 5.73 2.33 14.11| 58 36
2008 4.12 1.91 8.89| 49 24
2009 3.82 1.55 9.42| 59 22
2010 9.45 4.51 19.79 | 47 56
White-breasted nuthatch 2005 4.05 1.36 12.02| 73 16
2006 5.09 1.59 16.29| 80 19
2007 7.17 1.87 27.52| 96 22
2008 3.00 0.91 9.83| 82 1
2009 2.95 0.97 9.00| 75 1
2010 3.96 0.94 16.64 | 105 14
Western meadowlark 2005 2.53 0.82 779 77 42
2006 1.29 0.33 511 100 22
2007 1.59 0.33 7.68| 121 21
2008 0.89 0.26 3.06| 86 14
2009 1.76 0.46 6.75| 97 28
2010 5
Western shrub jay 2005 12.83 3.62 45.49| 89 32
2006  23.65 7.01 79.80| 85 32
2007  20.55 6.56 6435| 78 30
2008  23.91 7.68 7443 | 78 33
2009 15
2010 20.47 6.10 68.72| 84 27
Western tanager 2005 1.55 0.67 3.57| 54 17
2006 2.36 1.27 438| 39 25
2007 2.91 1.32 6.43| 51 30
2008 1.78 0.59 532| 74 17
2009 8
2010 1.72 0.57 5.24| 75 17
White-throated swift 2005  14.75 8.63 25.20| 33 90
2006  17.99 8.54 37.91| 48 95
2007  21.60 13.41 3481 | 30 113
2008  16.23 8.01 3290| 45 73
2009 8.56 5.22 14.06 | 31 48
2010 6.43 3.34 12.37| 40 33
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Table 3-4. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in pinyon-juniper habitat in the Northern Colorado

Plateau Network, 2005-2010, cont.

Confidence limit
Species Year D LCL UCL| % CV n
Yellow-rumped warbler 2005 1.52 0.43 531| 87 11
2006 3.77 1.1 12.79| 84 29
2007 1.69 0.37 7.74| 114 11
2008 2.31 0.62 8.68| 94 15
2009 -—- -—- - -
2010 8

Dashes indicate the sample size was insufficient for estimating density. Priority species are bolded.
Sample sizes (n) indicate the number of individuals used in analyses, after truncation—not the number
of individual birds actually detected.

Bewick’s Wren in Pinyon-Juniper Habitat
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Figure 3-3. Estimated densities and population trend of Bewick’s wren in pinyon-
juniper habitat within the NCPN, 2005-2010. Error bars represent 90% confidence
intervals. The dashed line represents the best estimate of observed population
trend for the NCPN data.
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3.3 Sage shrubland

All 15 transects in sage shrubland habitat (SA)
were surveyed twice this year. Density estimates
were calculated for 34 species, 16 of which were
priority species. The pooled data from 2005 to
2010 yielded robust density estimates (CV <50%)
for 22 species and a moderately robust estimate
(CV=50-75%) for six additional species (Table
3-5). RMBO expects to reach its target of detect-
ing a population change of at least 3% within 30
years for these 22 species with robust density es-
timates, which represent 26% of species and 84%
of individuals detected in SA.

The following 10 species had the highest estimat-
ed densities of all species recorded in SA in 2010
(listed in order from highest to lowest density):

1. Brewer’s sparrow

2. Vesper sparrow

3. Green-tailed towhee
4. Chipping sparrow

5. Blue-gray gnatcatcher
6. Spotted towhee

7. Lark sparrow

8. Dusky flycatcher

9. Mountain bluebird
10. Lazuli bunting

The following 10 species had higher estimated
densities in SA than in the other two habitats
sampled in 2010 (listed in order from highest to
lowest density):

1. Brewer’s sparrow

2. Vesper sparrow

3. Green-tailed towhee
4. Lark sparrow

5. Sage thrasher

6. Western meadowlark
7. Horned lark

8. Brewer’s blackbird

9. Black-billed magpie
10. Northern flicker

3.3.1 Trend detection

Black-billed magpie showed evidence of signifi-
cant decreasing population change over the last
six years (evident because the beta estimate was
within the confidence limits; B =-3.10;95% CI=
-5.01, -1.12). The best approximating model for
black-billed magpie was the loglinear trend (Fig-
ure 3-4). In contrast, dusky flycatchers showed
evidence of significant increasing population
change (B, =6.18; 95% CI= 2.29, 10.08). The
best model for dusky flycatcher was the loglinear
trend (Figure 3-5). Sage thrasher also showed sig-
nificant increasing population change (B, =0.71;
95% ClI= 0.26, 1.15). The best model for sage
thrasher was the linear trend (Figure 3-6). The
best model for all other species of concern with
density estimates in SA habitat was the intercept-
only (constant) model.

3.4 Pipe Spring National Monument

To date, 38 species have been detected in Pipe
Spring National Monument, totaling 335 indi-
viduals. Eurasian collared-dove, Gambel’s quail,
house sparrow, and red-winged blackbird were
detected only in 2010.
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Table 3-5. Estimated densities per km? (D), lower and upper 90%
confidence limits on D (LCL,UCL), percent coefficient of variation
of estimates (% CV), and sample sizes (n) of breeding birds in sage
shrubland habitat in the Northern Colorado Plateau Network, 2005-2010.

Confidence limit

Species Year D LCL UCL| % CV n
American robin 2005 2.51 1.37 460| 38 39
2006 4.70 2.27 9.75| 46 79
2007 3.28 1.58 6.82| 47 54
2008 2.42 1.33 439 | 37 36
2009 1.88 0.92 3.84| 45 28
2010 2.87 1.47 560 | 42 46
Ash-throated flycatcher 2005 1.03 0.42 2.50| 57 16
2006 0.64 0.24 1.71 65 10
2007 1.02 0.30 3.46| 84 14
2008 0.80 0.29 2.16| 66 12
2009 7
2010 0.82 0.31 2.14| 63 12
Black-billed magpie 2005 3.08 1.45 6.53| 48 69
2006 3.33 2.23 496 | 25 95
2007 1.86 1.15 3.01| 30 49
2008 1.58 0.88 283| 36 45
2009 1.23 0.56 2.73| 51 31
2010 1.68 0.91 3.09| 38 52
Blue-gray gnatcatcher 2005 9.93 4.63 21.29| 49 31
2006 5.53 2.94 1041 | 40 18
2007 3.90 1.78 8.55| 50 12
2008 14.70 8.89 2431 31 44
2009 13.69 6.82 2747 | 44 38
2010 14.74 8.09 26.87| 38 47
Brown-headed cowbird 2005 4
2006 4.98 2.63 9.45| 40 26
2007 2.11 1.01 441 47 12
2008 2.72 1.43 5.19| 40 14
2009 8
2010
Brewer's blackbird 2005 - - e
2006 5.88 2.86 12.11| 46 42
2007 2.92 1.30 6.56| 50 19
2008 8
2009 434 1.41 13.33| 75 26
2010 2.73 1.40 532 41 19
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Table 3-5. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in sage shrubland habitat in the Northern Colorado
Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n

Brewer's sparrow 2005 74.44 51.13 108.37 | 22 426
2006 77.02 53.55 110.78 | 21 450
2007 66.67 48.27 92.09| 19 390
2008 62.36 46.41 83.80| 17 340
2009 96.12 65.50 141.04| 22 503
2010  86.68 62.34 12052 19 495

Broad-tailed hummingbird 2005 18.20 6.73 49.22 | 66 18
2006 10.59 3.80 2949 | 68 11
2007 12.95 4.86 3451 | 64 14
2008 27.30 8.90 83.78| 76 23
2009 15.49 4.85 4945| 79 13
2010 8
Black-throated sparrow 2005 0.63 0.24 1.66| 64 10
2006 1.86 0.90 3.84| 46 32
2007 1.19 0.50 285| 56 19
2008 3
2009 1.95 0.59 6.40| 82 28
2010 8
Black-throated gray warbler 2005 2.34 0.98 5.60| 57 28
2006 1.70 0.71 407 | 57 21
2007 1.23 0.41 3.64| 74 15
2008 2.26 0.85 6.05| 65 29
2009 4.05 1.59 10.28 | 61 47
2010 1.41 0.59 3.40| 57 17
Chipping sparrow 2005 5.69 3.07 10.55| 39 31
2006 9.24 5.37 15.88| 34 53
2007 8.85 4.08 19.22 | 50 47
2008 7.85 3.42 18.02| 54 44

2009 7.70 3.90 15.21| 43 41
2010 17.79 10.04 31.53| 36 94

Common raven 2005 0.21 0.1 0.41| 43 11
2006 0.74 0.44 1.26| 33 29
2007 1.00 0.60 1.66| 32 50
2008 0.63 0.36 1.11| 35 31
2009 0.54 0.27 1.07| 43 24
2010 0.83 0.48 145 34 41
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Table 3-5. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in sage shrubland habitat in the Northern Colorado
Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n
Dusky flycatcher 2005 3.35 1.22 9.22| 68 30
2006 5.89 2.82 12.31| 47 55
2007 6.14 2.69 14.02| 53 57
2008 8.12 3.78 17.44| 49 69
2009 8.94 3.81 2098 | 55 75
2010 7.27 3.69 1432 | 43 68
Gray flycatcher 2005 2.12 1.15 391 38 24
2006 8
2007
2008 1.28 0.39 4.14| 81 14
2009 2.54 1.02 6.35| 60 25
2010 1.91 0.97 3.79| 43 23
Green-tailed towhee 2005 30.88 19.14 49.81| 28 306
2006  43.67 25.07 76.05| 33 440
2007 30.71 17.65 53.44| 33 315
2008  27.65 16.86 4534 29 269
2009 33.01 18.47 59.01| 35 297
2010  20.16 12.04 33.75| 31 202
House finch 2005 - - e 4
2006 4.52 2.71 7.53| 32 59
2007 2.55 1.07 6.10| 57 34
2008 2.76 1.57 484| 35 34
2009 4.29 1.58 11.59| 66 49
2010 1.54 0.84 2.82| 38 20
Horned lark 2005 2.76 1.26 6.05| 50 27
2006 3.55 1.82 6.95| 42 31
2007 3.94 1.97 7.88| 44 38
2008 2.30 0.82 6.44| 69 19
2009 5.23 2.51 10.87 | 47 44
2010 3.02 1.44 6.33| 47 29
Lark sparrow 2005 9.15 4.32 19.35| 48 85
2006 10.13 5.45 18.85| 39 97
2007 6.36 3.04 13.31| 47 63
2008 2.56 1.09 6.00| 55 24
2009 13.39 5.54 32.33| 56 118
2010 8.41 4.19 16.87 | 44 72
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Table 3-5. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in sage shrubland habitat in the Northern Colorado
Plateau Network, 2005-2010, cont.

Confidence limit
Species Year D LCL UCL| % CV n
Lazuli bunting 2005 - - - - 6
2006 6
2007 5
2008 0
2009 10.99 3.69 3269 | 72 73
2010 5.54 2.55 12.05| 50 43
Mountain bluebird 2005 6.21 3.94 9.78 | 28 63
2006 7.66 5.41 10.85| 21 83
2007 7.80 4.52 1349 | 34 80
2008 6.82 4.76 9.77| 22 66
2009 7.02 3.76 13.08| 39 60
2010 7.24 5.04 1040 | 22 77
Mourning dove 2005 2.41 1.32 439| 38 56
2006 4.88 3.28 7.26| 24 117
2007 2.73 1.46 5.10| 39 66
2008 3.13 1.52 6.44| 46 70
2009 3.39 1.77 6.48 | 41 68
2010 4.06 2.18 7.56| 39 97
Northern flicker 2005 0.97 0.54 1.74| 36 15
2006 1.52 0.79 292| 41 24
2007 0.90 0.44 1.82| 45 14
2008 9
2009 1.52 0.74 3.13| 46 21
2010 1.62 0.94 279| 34 24
Rock wren 2005 3.90 2.50 6.09| 28 86
2006 7.16 4.26 12.05| 32 163
2007 3.35 1.62 6.96 | 46 74
2008 4.17 2.39 7.25| 35 88
2009 3.55 2.05 6.14| 34 71
2010 3.03 1.74 5.27| 35 66
Sage sparrow 2005 2.98 1.14 7.82| 64 36
2006 2.34 0.85 6.45| 68 25
2007 2.72 0.94 786 71 31
2008 1.80 0.47 6.89| 96 20
2009 2.95 1.01 862| 72 27
2010 - - - - 4
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Table 3-5. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in sage shrubland habitat in the Northern Colorado

Plateau Network, 2005-2010, cont.

Confidence limit

Species Year D LCL UCL| % CV n
Sage thrasher 2005 3.27 1.61 6.66 | 44 76
2006 3.01 1.44 6.28| 46 70
2007 3.02 1.54 590 | 42 71
2008 6.07 2.99 12.33| 43 135
2009 5.22 2.42 11.26 | 47 110
2010 6.25 2.80 13.93| 49 140
Say's phoebe 2005 0.80 0.37 1.74| 49 12
2006 0.90 0.52 1.56| 34 15
2007 8
2008 0.99 0.38 256| 62 15
2009 1.29 0.50 336| 62 17
2010 1.19 0.52 2.72| 53 19
Spotted towhee 2005 6.71 3.31 13.60 | 45 59
2006 6.97 3.92 1240 | 36 64
2007 5.63 2.98 10.64 | 40 51
2008 8.47 4.45 16.11| 40 71
2009 5.45 2.82 10.54 | 42 43
2010 8.66 475 15.80| 38 77
Vesper's sparrow 2005 26.18 18.60 36.84| 20 303
2006  35.40 25.83 4851 18 419
2007 36.52 26.25 50.79| 19 430
2008  36.38 23.72 55.81| 25 397
2009 42.00 26.49 66.59 | 27 441
2010  43.04 31.05 59.67| 19 499
Violet-green swallow 2005 6.20 2.67 14.40 | 44 18
2006 9.47 3.57 25.09| 52 26
2007 15
2008 12.18 1.17 126.70 | 170 15
2009 6.66 2.59 17.14| 51 22
2010 5.02 2.09 12.07| 44 16
Virginia's warbler 2005 1.41 0.63 3.18| 52 23
2006 1.74 0.80 3.76 | 49 30
2007 1.09 0.27 440 | 102 17
2008 2.62 0.90 7.60| 72 40
2009 1.45 0.54 3.89| 66 21
2010 1.55 0.61 3.90| 61 25
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Table 3-5. Estimated densities per km? (D), lower and upper 90% confidence limits
on D (LCL,UCL), percent coefficient of variation of estimates (% CV), and sample
sizes (n) of breeding birds in sage shrubland habitat in the Northern Colorado
Plateau Network, 2005-2010, cont.

Confidence limit
Species Year D LCL UCL| % CV n
Warbling vireo 2005 1.36 0.48 3.84| 68 18
2006 0.72 0.30 1.71| 56 10
2007 1.40 0.53 3.69| 63 21
2008 2
2009 3
2010 9
Western meadowlark 2005 5.23 2.86 9.56| 37 133
2006 5.92 3.72 9.42| 28 159
2007 4.99 2.62 9.50 | 40 130
2008 6.92 3.45 13.87| 43 169
2009 8.30 4.14 16.62 | 42 196
2010 5.71 3.20 10.21 36 148
Western tanager 2005 0.46 0.16 1.33| 72 13
2006 0.63 0.18 2.13| 85 17
2007 0.85 0.29 244 | 71 25
2008 0.68 0.21 2.16| 79 19
2009 0.77 0.26 229| 73 20
2010 0.50 0.17 147 71 13
Yellow-rumped warbler 2005 - - e 9
2006 1.60 0.55 463| 71 22
2007 1.02 0.39 2.66| 63 14
2008 1.04 0.45 236| 53 13
2009 8
2010 3

Dashes indicate the sample size was insufficient for estimating density. Priority species are bolded.
Sample sizes (n) indicate the number of individuals used in analyses, after truncation—not the number
of individual birds actually detected.
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Figure 3-4. Estimated densities and
population trend of black-billed
magpie in sage shrubland habitat
within the NCPN, 2005-2010. Error
bars represent 90% confidence
intervals. The dashed line represents

Black-billed Magpie in Sage Shrubland Habitat
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Figure 3-6. Estimated densities and population trend of sage thrasher in sage
shrubland habitat within the NCPN, 2005-2010. Error bars represent 90%
confidence intervals. The dashed line represents the best estimate of observed

population trend for the NCPN data.
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4 Discussion and
Recommendations

In Tables 3-3, 3-4, and 3-5, density estimates are
provided for data in all years (2005-2010). These
tables allow for comparison of the six years’ den-
sity estimates and, more importantly, provide sta-
tistically rigorous estimates for 2005-2009. For
most species, each year of additional data will
improve RMBO’s ability to accurately estimate
densities of the species that occupy the NCPN.*
The number of species with robust CVs was low-
er in 2010 than in other years because the overall
number of individual birds detected was lower in
2010. A minimum sample size of 10 each year is
required in order for density estimates to be cal-
culated for that year.

In this report, for the first time, landbird popula-
tion trend results were presented for several spe-
cies of conservation concern in the NCPN. These
preliminary results indicated that many sensitive
species appear to have stable populations within
certain NCPN habitats. In future years of moni-
toring, close attention should be paid to the six
species with notable decreasing and increasing
population trends. Bewick’s wren and black-
billed magpie appear to be experiencing declines.
Potential explanations of Bewick’s wren declines
may be loss of suitable nesting habitat (cavities)
and competition with other cavity nesters. Addi-
tional investigation of Bewick’s wren populations
is recommended, as a decline of 50% has been
documented over the last six years. Observed
declines in black-billed magpie may be related
to the effects of West Nile Virus. Christmas Bird
Count numbers for black-billed magpie have
been particularly low in recent years (Beason,
personal communication). Long-term monitor-
ing will continue to be necessary for interpreting
population status and trends for avian species of
the NCPN.

RMBO has noted that the recorded densities for
some species in NCPN habitats were substan-
tially higher than those presented in published
literature. This issue seems to apply primarily to
bird species that were consistently detected at
close distances (or that were difficult to detect at
far distances)—typically, species that do not sing
loudly or produce sounds that are not detect-
able from a distance (i.e., blue-gray gnatcatcher

or black-chinned hummingbird). Baltosser and
Russell (2000) reported density estimates for
black-chinned hummingbird ranging from 17.5
to 82.5 birds/km?* In this report, density estimates
for black-chinned hummingbird in low-elevation
riparian habitat ranged from 156.5 in 2008 to
291.7 birds/km? in 2006. This is one facet of dis-
tance sampling that RMBO intends to investigate
in the future, with the intent to develop a correc-
tion factor to adjust the estimates.

In 2007, the U.S. North American Bird Conser-
vation Initiative (NABCI) monitoring subcom-
mittee outlined recommendations for improv-
ing monitoring programs (U.S. NABCIC 2007).
First, monitoring programs should integrate an
adaptive management approach into the moni-
toring process to incorporate management and
conservation priorities. This goal is not practical
for the goals and scope of the NCPN monitoring
program; however, it is hoped that trends identi-
fied in this early warning program will lead to in-
creased research and projects on species that are
experiencing declines. The second recommenda-
tion is to coordinate landbird monitoring among
organizations and across spatial scales to make
monitoring more efficient and effective. RMBO
coordinates with a variety of federal, state, and
local agencies throughout 12 different states in an
effort to monitor landbird populations across a
broad region using a spatially balanced study de-
sign. Monitoring at different spatial scales is im-
portant in understanding population trends (U.S.
NABCIC 2007), and the NABCI report recom-
mends using bird conservation regions (BCRs) as
a starting point for integrated landbird monitor-
ing. RMBO is now conducting monitoring at the
BCR scale throughout Colorado and Wyoming,
using a spatially balanced study design. In future
years, it is likely that the state of Utah (BCRs 9 and
16) will be included, as well.

In December 2010, RMBO and NCPN staff met
to discuss methods for improving statistical de-
sign and to review the current design, to ensure it
is meeting the network’s desired objectives. The
spatially balanced study design is more statisti-
cally rigorous and would allow RMBO to analyze
data at a variety of spatial scales. In 2010, RMBO
surveyed three transects within the NCPN uti-
lizing this study design. In larger units, such as
Dinosaur National Monument and Canyon-
lands National Park, the NCPN may adopt this
design in the sage shrubland and pinyon-juniper

*The density estimates presented in this report replace the estimates provided in the 2005-2009 reports.
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ecotypes. Low-elevation riparian habitat will
require special consideration, as a 16-point grid
will not adequately sample this habitat. In smaller
parks, or parks with substantial amounts of inac-
cessible terrain, comparable alternative designs
will be required. Transitioning NCPN monitoring
to a grid-based design would allow the network
to compare density estimates of species on their
lands to those on surrounding landscapes sur-
veyed by RMBO. This can be achieved by post-
stratifying the grid-based transects by primary
habitat type and comparing the density estimates.
Comparisons of densities may guide the NPS in
making key management decisions and assessing
the effectiveness of past and existing manage-
ment practices.

Several new species were detected in 2010, in-
cluding Eurasian collared-doves at Pipe Spring
National Monument. The only other detection of
this bird in the NCPN occurred in 2007: a single
individual in low-elevation riparian habitat with-
in Capitol Reef National Park. Special attention
should be paid to Eurasian collared-doves as they
continue to expand their range and population
sizes increase (Temple 1992; Hengeveld 1993).
Because these birds may compete with mourn-
ing doves, careful attention should also be paid
to mourning dove populations (Romagosa and
McEneaney 1999).

Due to the small sample size, it is likely that an
additional 5-7 years of monitoring data will be
necessary before RMBO can obtain density es-
timates for common species at Pipe Spring Na-
tional Monument (PISP). In addition to the four
point-count visits, area searches will be conduct-
ed at PISP in 2011, to detect additional species,
including nocturnal landbirds, and record breed-
ing observations.

In 2010, 41 priority species were recorded in the
NCPN, according to lists provided by the Utah
Department of Wildlife Resources, U.S. Fish and
Wildlife Service, and Partners in Flight (Appen-
dix B). RMBO provides this information online
in the species account section of its Avian Data
Center (http://www.rmbo.org/public/moni-
toring/), where users can find information on
life history, distribution, density estimates, and
graphical representations of density estimates
for all species detected. At RMBO’s online da-
tabase  (http://www.rmbo.org/public/monitor-
ing), land managers, as well as the general pub-
lic, can view distribution maps, species counts
by project, past monitoring reports, and species
accounts. In addition, RMBO is a partner of the
Avian Knowledge Network (AKN), whose goal is
to (1) compile bird monitoring data from various
contributor organizations and organize them into
one format and (2) make these data available to
land managers, scientists, and the public for deci-
sionmaking, research, and educational purposes.
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Appendix A. List of all bird species observed
during surveys in the NCPN, with species totals by
habitat for 2010, and yearly species totals from
2005 to 2010.

# of individuals observed per # of individuals observed per year and total (all
habitat, 2010 habitats), 2005-2010

Species LR PJ SA PISP | 2005 2006 2007 2008 2009 2010 | Total
American crow 2 10 1 2 4 2 2 21
American dipper 1 1 1 2 1 6
American goldfinch 27 4 3 10 4 9 7 8 34 72
American kestrel 2 11 10 10 11 9 9 13 62
American robin 28 17 55 100 154 144 129 64 100 691
Ash-throated flycatcher 222 130 19 13 300 412 357 357 442 384 2,252
Bank swallow 1 2 1 1 4
Barn swallow 1 2 3 1 2 9
Belted kingfisher 1 1
Bewick's wren 20 28 2 237 306 197 205 219 50 1.214
Black phoebe 6 4 10 15 28 12 32 10 107
Black-billed magpie 5 69 77 108 53 52 52 74 416
Black-capped chickadee 1 1 4 4 2 1 12
Black-chinned hummingbird 23 22 8 50 67 52 52 104 53 378
Black-chinned sparrow 4 9 6 4 12 4 35
Black-headed grosbeak 17 7 10 4 27 54 37 37 46 38 239
Black-throated gray warbler 61 341 18 393 551 455 566 627 420 | 3,012
Black-throated sparrow 74 83 10 16 113 171 193 151 334 183 1,145
Blue grosbeak 3 14 32 6 6 35 3 96
Blue-gray gnatcatcher 190 174 59 1 340 302 291 332 493 424 | 2,182
Blue-winged teal 1 1
Brewer's blackbird 2 3 24 10 48 23 10 30 29 150
Brewer's sparrow 6 6 639 1 584 635 593 535 710 652 | 3,709
Broad-tailed hummingbird 28 35 15 68 30 46 75 29 78 326
Brown-headed cowbird 8 7 8 4 39 70 50 47 56 27 289
Bullock's oriole 19 6 1 8 7 30 19 13 20 34 123
Bushtit 11 67 93 B8 24 61 11 289
California gull 3 3 6
Canada goose 3 5 6 6 20 9 5 8 54
Canyon wren 4 3 52 103 70 36 58 7 326
Cassin's finch 3 1 4 38 14 13 2 4 75
Cassin's kingbird 1 19 20
Cedar waxwing 1 1 1 3
Chipping sparrow 40 119 113 153 152 186 213 245 272 1,221
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Appendix A. List of all bird species observed during surveys in the NCPN, with species totals by habitat for 2010, and

yearly species totals from 2005 to 2010, cont.

# of individuals observed per

# of individuals observed per year and total (all

habitat, 2010 habitats), 2005-2010

Species LR PJ SA PISP | 2005 2006 2007 2008 2009 2010 | Total
Chukar 1 2 3 3 2 B 11
Clark's nutcracker 2 16 24 26 17 24 7 114
Cliff swallow 50 36 15 6 5 112
Common merganser 1 2 7 1 15
Common nighthawk 1 1 2 2 1 1 2 6 14 26
Common poorwill 1 1 1 1 1 2 5
Common raven 50 85 48 9 116 134 176 135 131 192 884
Common yellowthroat 15 1 13 30 27 31 16 126
Cooper's hawk 10 5 15 17 14 15 74
Cordilleran flycatcher 3 4 1 2 3 16
Dark-eyed junco 2 1 38 18 45 35 3 37
Downy woodpecker 5 1 3 7 15 1 42
Dusky flycatcher 2 21 75 51 111 98 136 108 98 602
Dusky grouse 1 1 2
Eared grebe 1 1
Eurasian collared-dove 19 19 20
European starling 1 6 1 9 16 8 10 51
Evening grosbeak 1
Ferruginous hawk 1 1 1
Gadwall 1 3 5
Gambel's quail 15 9 15 1 7 15 47
Golden eagle 10 4 6 1 28
Grace's warbler 12 7 15 31 39 31 26 19 161
Gray flycatcher 40 158 29 160 116 108 142 256 227 | 1,009
Gray vireo 7 148 136 128 104 150 252 164 934
Great blue heron 3 3 3 1 6 25
Great horned owl 1 1 1 4
Greater sage-grouse 2 1 10
Green-tailed towhee 4 3 213 346 462 364 302 330 220 | 2,024
Green-winged teal 1 1
Hairy woodpecker 8 9 4 13 21 21 16 26 21 118
Hammond's flycatcher 19 37
Hermit thrush 1 12 1 15 21 24 14 76
Horned lark 32 31 39 43 23 47 32 215
House finch 149 141 25 42 234 336 423 416 506 357 | 2,272
House sparrow 1 1 1
House wren 30 6 12 59 61 39 55 57 48 319
Indigo bunting 1 6 7
Juniper titmouse 18 166 6 2 130 112 135 156 251 192 976
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Appendix A. List of all bird species observed during surveys in the NCPN, with species totals by habitat for 2010, and

yearly species totals from 2005 to 2010, cont.

# of individuals observed per

# of individuals observed per year and total (all

habitat, 2010 habitats), 2005-2010
Species LR PJ SA PISP | 2005 2006 2007 2008 2009 2010 | Total
Killdeer 1 4 3 2 2 5 1 17
Lark sparrow 8 20 101 1 131 146 101 50 168 130 726
Lazuli bunting 189 3 55 183 155 223 186 275 247 | 1,269
Lesser goldfinch 36 13 1 38 67 106 75 159 50 495
Lincoln's sparrow 1 2 1 4
Loggerhead shrike 2 2 3 1 1 4
Long-eared owl 2
Lucy's warbler 7 1 1 20 39 7 78
Macgillivray's warbler 1 1 9 3 9 3 4 7 11 37
Mallard 2 2 15 2 11 3 2 35
Mountain bluebird 3 48 93 149 134 157 111 109 144 804
Mountain chickadee 6 2 34 22 24 14 25 8 127
Mourning dove 121 197 104 6 411 536 499 393 270 428 | 2,537
Northern flicker 7 24 41 43 57 58 22 50 72 268
Northern goshawk 1 1
Northern harrier 2 6 2 4 5 6 2 8 27
Northern mockingbird 19 8 25 11 17 37 32 122
Northern rough-winged
swallow 2 3 3 6 6 2 6 16 8 44
Northern shoveler 2 2
Olive-sided flycatcher 16 4 18 44
Orange-crowned warbler 1 1 2 2 2 2 10
Osprey 1 2
Peregrine falcon 2 4 1 4 5 7 10 3 7 36
Phainopepla 3 3
Pine siskin 4 1 3 4 15 4 15 15 18 71
Pinyon jay 1 141 21 75 106 123 50 79 163 596
Plumbeous vireo 88 106 22 147 165 138 131 148 216 945
Prairie falcon 1 2 2 1 1 6
Pygmy nuthatch 4 3 10 7 12 5 10 7 51
Red crossbill 2 4 1 1" 4 19 6 41
Red-breasted nuthatch 1 11 5 1 1 27
Red-naped sapsucker 2 1 5
Red-tailed hawk 1 2 2 12 17 10 9 12 65
Red-winged blackbird 1 1 1 1 1 2 9
Ring-billed gull 2
Rock pigeon 2 2 5 3 2 12
Rock wren 97 78 77 4 315 403 348 303 417 256 | 2,042
Ruby-crowned kinglet 7 3 4 4 3 9 11 10 41

Chapter 6: Appendices 41



Appendix A. List of all bird species observed during surveys in the NCPN, with species totals by habitat for 2010, and

yearly species totals from 2005 to 2010, cont.

# of individuals observed per
habitat, 2010

# of individuals observed per year and total (all
habitats), 2005-2010

Species LR PJ SA PISP | 2005 2006 2007 2008 2009 2010 | Total
Sage sparrow 10 43 32 31 21 37 10 174
Sage thrasher 150 92 93 88 155 128 150 706
Sandhill crane 1 1 1 3
Savannah sparrow 1 1 2
Say's phoebe 42 25 21 3 101 97 63 95 121 91 568
Scott's oriole 1 5 6 12
Sharp-shinned hawk 1 1 1 3
Short-eared owl 3 1 4
Song sparrow 8 1 60 75 69 61 33 10 308
Spotted sandpiper 4 4 1 2 7 3 8 21
Spotted towhee 337 11 95 428 609 499 405 528 543 | 3,012
Steller's jay 1 8 5 5 16 9 5 9 49
Summer tanager 1 1
Swainson's thrush 1 1
Townsend's solitaire 8 4 6 12 6 18 12 59
Tree swallow 20 20 25 2 2 72
Turkey vulture 5 10 3 19 23 16 8 18 18 102
Veery 1 1
Vesper sparrow 3 31 565 379 492 484 473 477 599 | 2,904
Violet-green swallow 124 34 21 4 194 320 265 204 276 183 1,442
Virginia's warbler 32 61 27 121 109 102 154 46 120 652
Warbling vireo 22 1 9 44 58 61 51 37 32 283
Western bluebird 1 5 15 14 15 17 22 9 92
Western grebe 1 1
Western kingbird 3 3 5 13 2 4 1 6 24 24 61
Western meadowlark 21 199 227 239 182 213 276 227 1,364
Western screech-owl 1 1
Western scrub-jay 20 51 8 1 86 87 71 78 55 80 457
Western tanager 19 17 17 2 44 69 72 59 45 55 344
Western wood-pewee 17 11 40 44 64 42 56 28 274
White-breasted nuthatch 2 22 3 27 27 30 17 22 27 150
White-crowned sparrow 3 6 4 7 2 3 25
White-faced ibis 1 1
White-throated swift 103 64 16 271 286 376 200 236 183 | 1,552
Wild turkey 6 2 7 1 4 7 6 27
Williamson's sapsucker 1 1 1 3
Willow flycatcher 1 3 3 1 8
Wilson's warbler 6 4 3 3 6 16
Yellow warbler 238 1 8 5 157 175 155 181 273 252 1,193
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Appendix A. List of all bird species observed during surveys in the NCPN, with species totals by habitat for 2010, and
yearly species totals from 2005 to 2010, cont.

# of individuals observed per # of individuals observed per year and total (all
habitat, 2010 habitats), 2005-2010
Species LR PJ SA PISP | 2005 2006 2007 2008 2009 2010 | Total
Yellow-billed cuckoo 1 1
Yellow-breasted chat 78 1 10 52 57 54 43 72 89 372
Yellow-rumped warbler 57 9 3 26 65 32 49 14 69 324

Habitats: LR=Low-Elevation Riparian; PJ=Pinyon-Juniper; SA=Sage Shrubland; PISP=Pipe Spring National Monument. Priority species are bolded. Numbers
do not include low-density species detections (birds that are detected between points).
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Appendix B. Priority species observed on
transects in the NCPN from 2005 to 2010, with
conservation and management designations and

species totals per habitat.

Species management designation

Number of individuals

USEWS? pa:l(ir;ehr; In obser\zlggsgﬁg ?gbitat,
Species UDWR' | BCR10 BCR 16 Region6 |BCR10 BCR 16 LR PJ SA | PISP
American dipper RS 6
Bewick's wren BCC 437 746 26 5
Black-billed magpie RS 4 11 401
Black-chinned sparrow CcC 16 18 1
Black-throated gray warbler Tier 1l RC 458 2379 175
Black-throated sparrow RC 500 488 16| 41
Brewer's sparrow Tier Il X X CC,RC CC, RC 23 69 3616 1
Broad-tailed hummingbird Tier Il RS 84 98 144
Canyon wren RC 224 96 4 2
Cassin's finch X X BCC RCéSCS, RC 5 43 27
Clark's nutcracker CS,RS CS,RS 2 52 60
Common nighthawk RC 2 21 3
Cordilleran flycatcher RS 13 3
Dusky flycatcher CS, RS 28 175 399
Dusky grouse CC, RC cC 2
Ferruginous hawk Tier I X X BCC RC RC 1
Gambel's quail Tier I 1 22 2| 22
Golden eagle X BCC RC 3 12 13
Grace's warbler X CC, RC 3 93 65
Gray vireo Tier Il X BCC CCI’REC’ 162 721 48 3
Greater sage-grouse Tier Il CC(; Té CC, RC 10
Green-tailed towhee CS, RS 21 74 1929
Hammond's flycatcher RS 32 5
Juniper titmouse X RC, RS 195 741 33 7
Lazuli bunting RS 1,049 57 163
Loggerhead shrike X BCC RC RC 1 4 4
Lucy's warbler Tier Il 78
Mountain bluebird RCéSCS, 37 279 488
Northern goshawk Tier | RC, RS 1
Northern harrier RC 5 22
Olive-sided flycatcher X CC, RC cC 1 8 35
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Appendix B. Priority species observed on transects in the NCPN from 2005 to 2010, with conservation and management

designations and species totals per habitat, cont.

Species management designation

Partners In

Number of individuals
observed per habitat,

USFWs? Flight’ 2005-2010
Species UDWR' | BCR10 BCR 16 Region6 |BCR 10 BCR 16 LR PJ SA | PISP
Osprey Tier 1l 1 1
Peregrine falcon Tier IlI X BCC 20 10 3 3
Pine siskin RC, RS 27 20 24
Pinyon jay X BCC cC %CS l;g 16 506 74
Plumbeous vireo RS 457 404 84
Prairie falcon BCC RC 2 4
Pygmy nuthatch RC 24 27
Red crossbill RS 10 31
Red-naped sapsucker CS, RS 4 1
Rock wren RS 693 697 641 11
Sage sparrow Tier 1l X BCC RC 3 171
Sage thrasher Tier Il X BCC 1 705
Say's phoebe RS 332 121 104 1
Short-eared owl Tier Il BCC cC 4
Townsend's solitaire RS 3 37 19
Veery X 1
Violet-green swallow RS 976 312 149 5
Virginia's warbler Tier Il CCI’QC’ 236 249 167
Warbling vireo RS 196 16 71
Western bluebird RS 20 28 44
White-throated swift CcC CC, RS 871 582 92 7
Williamson's sapsucker Tier I X CS,RS CS, RS 1 2
Willow flycatcher Tier | X X BCC CC,RS CC RC 7 1
Yellow-billed cuckoo Tier | X X

Habitats: LR=Low-Elevation Riparian; PJ=Pinyon-Juniper; SA=Sage Shrubland; PISP=Pipe Spring National Monument.

" UDWR=Utah Division of Wildlife Resources, Tier X= Utah Comprehensive Wildlife Conservation Strategy Tier X Species of Greatest Conservation Need
(Utah Division of Wildlife Reources 2005)

2 USFWS=U.S. Fish and Wildlife Service, BCR10=Bird Conservation Region 10 (Northern Rockies), BCR 16=Bird Conservation Region 16 (Southern Rock-

ies/Colorado Plateau) BCC=Bird of Conservation Concern for Region 6 (Mountain-Prairie Region) (U.S. Fish and Wildlife Service 2008).

3 Partners In Flight, BCR10=Bird Conservation Region 10, BCR 16=Bird Conservation Region 16, CC=Continental Concern Species, RC=Regional Concern
Species, CS=Continental Stewardship Species, RS = Regional Stewardship Species (Partners in Flight 2005).
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