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Executive Summary

In 2012, the Rocky Mountain Bird Observatory (RMBO), in cooperation with the National
Park Service, completed its eighth year of a habitat-based landbird monitoring program in
the Northern Colorado Plateau Inventory and Monitoring Network. This program is de-
signed to provide rigorous population trend data for most diurnal, regularly occurring breed-
ing landbird species throughout parks of the Northern Colorado Plateau Network (NCPN).
This population information is useful for land managers and supports the National Park
Service’s goal of long-term monitoring of biological indicators for network parks. The pro-
gram is also consistent with goals emphasized by the U.S. North American Bird Conservation
Initiative Monitoring Subcommittee (2007).

In 2012, RMBO biologists surveyed 45 transects twice within 11 NCPN units. Fifteen tran-
sects were located in each of three habitats of interest: low-elevation riparian, pinyon-juni-
per, and sage shrubland. To increase sample size, we surveyed all transects twice during the
breeding season. In addition to the habitat-based surveys, we conducted four point counts
and four area searches twice at Pipe Spring National Monument using a modified monitoring
design.

In 2012, we completed 100% of the assigned habitat-based surveys between May 5 and July
4. We recorded a total of 9,411 birds of 124 species. We detected 3,021 birds of 82 species in
low-elevation riparian, 2,862 birds of 76 species in pinyon-juniper, and 3,528 birds of 94 spe-
cies in sage shrubland habitats. We recorded two new species (American wigeon and north-
ern pintail), both at Fossil Butte National Monument.

At Pipe Spring National Monument, we detected a total of 328 birds of 31 species. We detect-
ed 86 birds of 18 species during point counts and 242 birds and 13 additional species during
nocturnal and diurnal area searches.

We estimated densities of 58 species in at least one habitat. In 2012, we were able to estimate
densities of four species for which we were not able to provide estimates in previous years,
due to the increased number of detections over all years. The data yielded robust density
estimates (coefficient of variation <50%) for 37 species in at least one habitat in 2012. We
recorded 42 bird species that are of conservation or management concern throughout the
NCPN and estimated densities for 24 of these species.

We estimated population trends for the 24 species of conservation or management concern
for which we estimated densities. Separate analyses were performed for each habitat. Sig-
nificant trends were evident for 10 species. Seven species exhibited declines in population
density, one species exhibited an increase, and two species exhibited an increase in popula-
tion density in early years, followed by a decrease in later years. As additional years of data
accumulate, trend analysis will become less sensitive to short-term fluctuations in population
density and long-term trends underlying annual fluctuations will be revealed.
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ROCKY MOUNTAIN BIRD OBSERVATORY (RMBO)

Mission: To conserve birds and their habitats
Vision: Native bird populations are sustained in healthy ecosystems

Core Values

1.

Science provides the foundation for effective bird conservation.

2. Education is critical to the success of bird conservation.

3. Stewardship of birds and their habitats is a shared responsibility.

RMBO accomplishes its mission by:

Monitoring long-term bird population trends to provide a scientific foundation for con-
servation action.

Researching bird ecology and population response to anthropogenic and natural pro-
cesses to evaluate and adjust management and conservation strategies using the best
available science.

Educating people of all ages through active, experiential programs that create an aware-
ness and appreciation for birds.

Fostering good stewardship on private and public lands through voluntary, cooperative
partnerships that create win-win situations for wildlife and people.

Partnering with state and federal natural resource agencies, private citizens, schools,
universities, and other non-governmental organizations to build synergy and consensus
for bird conservation.

Sharing the latest information on bird populations, land management and conservation
practices to create informed publics.

Delivering bird conservation at biologically relevant scales by working across political
and jurisdictional boundaries in western North America.
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1 Introduction

1.1 Program history

In 2012, the Rocky Mountain Bird Observa-
tory (RMBO), in cooperation with the Na-
tional Park Service (NPS), completed the
eighth year of a habitat-based landbird mon-
itoring program in the Northern Colorado
Plateau Inventory and Monitoring Network
(NCPN). This program is designed to pro-
vide rigorous population trend data on most
diurnal, regularly occurring breeding land-
bird species in 11 national parks in Colorado,
Utah, and Wyoming.

In addition to monitoring landbird popula-
tions, this program also supports the NCPN’s
efforts to develop long-term natural resource
monitoring plans for its park units. Modeled
after our Colorado habitat-based monitoring
program (Leukering et al. 2000), the NCPN
program is consistent with goals emphasized
by the U.S. North American Bird Conserva-
tion Initiative Committee (USNABCIMS
2007). We also sampled Pipe Spring National
Monument (PISP), Arizona, for the fourth
year using a modified monitoring design.

1.2 Reasons for monitoring

Monitoring is an essential component of
wildlife management and conservation sci-
ence (Witmer 2005; Marsh and Trenham
2008). Common goals of population moni-
toring are to estimate the population status of
target species and detect changes in popula-
tions 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
etal. 2006), provide an understanding of how
management actions affect populations (Al-
exander et al. 2008; Lyons et al. 2008), evalu-
ate population responses to landscape altera-
tion 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
populations at regional and continental lev-
els, and the loss, fragmentation, and degra-
dation of native habitats, highlight the need
for extensive and rigorous landbird moni-
toring programs (Rich et al. 2004; USNAB-
CIC 2009). Population monitoring helps to

achieve the intent of legislation such as the
Migratory Bird Treaty Act (1918), National
Environmental Policy Act (1969), Endan-
gered Species Act (1973), National Forest
Management Act (1976) and various state
laws (Manley 1993; Sauer 1993).

1.3 Monitoring objectives

The NCPN/RMBO program uses the Part-
ners in Flight (PIF) plan (Rich et. al. 2004)
as a guideline for bird conservation. PIF is
a partnership of federal and state agencies,
industry, non-governmental organizations,
and many others, with the goal of conserv-
ing North American birds. In 1991, PIF be-
gan developing a formal species-assessment
process that could provide consistent sci-
entific evaluations of conservation status
across all bird species in North America and
identify the most important focus areas for
the conservation of each species. This pro-
cess applies quantitative rule sets to data on
population size, distribution, trends, threats,
and regional abundance of birds to rank spe-
cies in terms of biological vulnerability and
regional status. The process results in global
and regional conservation assessments of
each bird species that can be used to objec-
tively assign regional and continental conser-
vation priorities among birds.

The NCPN/RMBO landbird monitoring
program is designed to provide population
status and trend information for regularly
occurring breeding landbird species within
low-elevation riparian, 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. After establish-
ing this monitoring framework, we anticipate
these data will prompt additional research
to determine possible reasons for observed
changes and enable better-informed man-
agement decisions.

RMBO maintains a high-quality online da-
tabase of raw and summarized data that is
accessible to collaborators and the public.
We will use these data to generate decision
support tools, such as population estimate
models, to help guide conservation efforts
and provide a better measure of conserva-
tion success.

Chapter 1: Introduction
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2 Methods

2.1 Study area

In 2005, the NPS selected three habitats in
which to implement landbird monitoring
in the NCPN: low-elevation riparian (LR),
pinyon-juniper (PJ), and sage shrubland
(SA). A panel of NPS resource managers se-
lected these habitats because they represent
distinct bird communities and are associated
with park management questions. During
the spring and summer of 2005, RMBO staff
established 45 transect locations (15 in each
habitat, Figures 2-1, 2-2, 2-3; figures start on
page 6). In 2009, we added four point-count
locations and four area inventories at Pipe
Spring National Monument (Figure 2-4).

2.1.1 Lowe-elevation riparian

Low-elevation riparian habitat comprises
mostly scattered stands of Fremont cotton-
wood (Populus fremontii) and boxelder (Acer
negundo) along perennial streams, some-
times within deeply cut canyons. Tamarisk
(Tamarix spp.), also known as saltcedar, is
an exotic species that has invaded much of
the LR habitat of the western United States.
While the NPS is working to eradicate tama-
risk in many of its park units, it is still fairly
common in this habitat type.

2.1.2 Pinyon-juniper

Pinyon-juniper typically occurs at elevations
just above semidesert shrubland habitat, typ-
ically above 1,500 m. PJ is present on most of
the ridges and mesas, and is the most exten-
sive habitat in the NCPN. Pinyon pine (Pinus
edulis) and juniper (Juniperus spp.) are the
dominant species in this habitat. The relative
abundance and composition of these species
can vary significantly and PJ habitat may con-
tain a significant sage component, depending
on the site.

2.1.3 Sage shrubland

The sage shrubland community occurs ex-
tensively on the Colorado Plateau. The sage
stands surveyed in the NCPN are generally
narrow “fingers” of pure sage, and point-
count stations are often near forests. The
most common sagebrush species in the

NCPN are big sagebrush (Artemisia triden-
tata) and mountain sagebrush (Artemisia

frigida).

2.1.4 Pipe Spring National Monument

There are four point-count stations in a mix-
ture of pinyon-juniper, low-elevation ripari-
an, and semidesert shrubland habitats at Pipe
Spring National Monument (NM). Semides-
ert shrubland habitats are dry landscapes
that contain shrubs but lack a co-dominant
grass component. Dominant shrubs may in-
clude sagebrush, greasewood, barberry, and
saltbush. The ground cover layer is typically
dominated by bare ground and rock, with
limited forbs and grasses present.

2.2 Field personnel

RMBO field staff in 2012 consisted of three
experienced biologists with excellent aural
and visual bird-identification skills. All three
had surveyed for RMBO in past years. The
field staff completed a seven-day training
program at the beginning of the season to en-
sure full understanding of the field protocol.

2.3 Site selection

The NPS and RMBO selected survey sites
during the winter of 2005. For PJ and SA
habitats, we used GIS and the Southwest Re-
gional Re-GAP Analysis Project (Lowry et al.
2005) to randomly select sites from a pool of
habitat “stands” that were large enough to
accommodate transects. We excluded areas
with >50% slope from the list of potential
sites to ensure that selected stands could be
accessed safely on foot. For LR survey sites,
we limited our options to crossable streams,
excluding the Colorado, Green, Gunnison,
and Virgin rivers. Due to the limited amount
of riparian habitat, we manually selected sur-
vey locations. RMBO staff ground-proofed
riparian stands and established transects in
2005. While ground-proofing, we found that
a few of the stands did not fit the selection
criteria. In these cases, we chose replacement
stands following the same protocol. We have
surveyed these same locations every season
since 2005.

Point-count and area-search locations at
Pipe Spring NM were placed in each distinct
habitat represented in the monument as pre-
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viously described, with locations spaced at
least 250 m apart. Area-search start locations
were selected in order to efficiently cover all
areas of the park.

2.4 Sampling design

We sampled landbird populations in each
habitat following the protocol established by
Leukering (rev. 2005) and modified by Hanni
and others (2011). We surveyed all transects
between one-half hour before sunrise and
five hours after sunrise. We conducted up to
15 five-minute point counts at stations locat-
ed at 250-m intervals along each transect. To
increase our sample size, we surveyed each
of the 45 transect locations twice during the
summer; each visit was on a separate day. At
each point, we recorded all birds detected
during the five-minute point count. For ev-
ery bird detected during a point count, we
recorded species, sex, horizontal distance
from the observer, the minute we detected
each bird, type of detection (e.g., call, song,
or visual), and if the bird was believed to be
a migrant.

Observers measured horizontal distances
to each bird using laser rangefinders. When
it was not possible to measure the distance
to a bird, observers estimated distance by
measuring to some nearby object. Observers
also recorded birds flying over but not using
the immediately surrounding landscape. For
distribution-mapping purposes, observers
recorded the presence of all rare or difficult-
to-detect species encountered while travel-
ing between points (e.g., woodpeckers, owls,
raptors). We considered all non-independent
detections of birds (e.g., flocks or pairs of
conspecific birds together in close proximity)
to be part of a “cluster,” rather than separate
independent observations.

At the start and end of each transect, we re-
corded time, temperature, percent cloud
cover, and precipitation type, and estimated
the Beaufort scale wind-speed category. We
navigated between points using handheld
global positioning system (GPS) units. All
GPS data were recorded in Universal Trans-
verse Mercator (UTM) North American
Datum 1983 (NAD 83). At each point, we re-
corded GPS accuracy, start time, and habitat
information (within a 50-m radius). For habi-
tat information, we recorded structural stage

as well as types, relative abundance, percent
coverage, and mean height of trees, shrubs,
and groundcover. Additional information
recorded included the number of snags, and
the presence or absence of a midstory, clift/
rock, prairie-dog towns, prairie dogs, tama-
risk, and tamarisk beetle. We recorded these
data prior to beginning each point count.

At Pipe Spring NM, the point-count por-
tion of surveys used the protocol described
above. Beginning in 2011, we conducted two
area searches at each of four locations within
the park each year. We conducted six diurnal
area searches upon completion of the point
counts, and two nocturnal area searches be-
ginning at dusk. During area searches, the
observer continuously walked throughout
the monument, tallying all individual birds
heard and seen and recording information
about any breeding or flocking behavior.

2.5 Data analysis

2.5.1 Distance analysis

Distance sampling theory was developed to
account for the decreasing probability of de-
tecting an object of interest (e.g., a bird) with
increasing distance from the observer to the
object (Buckland et al. 2001). Distance analy-
sis relies on three critical assumptions, all of
which are reasonably well-met by the proto-
col associated with this program (Hanni et al.
2012): (1) all birds at and near the sampling
location (distance = 0) are detected; (2) dis-
tances of birds are measured accurately; and
(3) birds do not move in response to the ob-
server’s presence. Analysis of distance data is
accomplished by fitting a detection function
to the distribution of recorded distances.
The distribution of distances can be a func-
tion of characteristics of the object (e.g., for
birds, size, color, movement, volume of song
or call, and frequency of call), the surround-
ing environment (e.g., density of vegetation),
and observer ability.

We used the analysis software Distance 6.0
(Thomas et al. 2010) to estimate detection
probabilities using our point-count data.
Analysis of distance data is accomplished by
fitting a detection function to the distribu-
tion of recorded distances. The distribution
of distances can be a function of characteris-
tics of the object being recorded (e.g., a bird’s
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size, color, movement, volume or frequency
of song), the sampling landscape (e.g., den-
sity of vegetation), and observer ability.

We estimated densities of species for which
we obtained at least 80 independent detec-
tions within a habitat across all years. We
excluded birds flying over and not using
the immediately surrounding landscape and
birds detected between points from analyses.
We fit a half-normal key function, uniform
function, and hazard-rate key function with
cosine series expansions and a hazard-rate
key function with simple polynomial series
expansion to the distribution of distances for
each species (Buckland et al. 2001). We used
Akaike’s Information Criterion (AIC) cor-
rected for small sample size (AICc) and mod-
el-selection theory to select the most parsi-
monious detection function for each species
(Burnham and Anderson 2002). We estimat-
ed variance in Distance using bootstrapping
of transects within strata rather than using
empirical estimates, which tend to underesti-
mate variance from small sample sizes.

Unless otherwise specified, all bird spe-
cies names listed in this report are from the
American Ornithologists’ Union (AOU)

Checklist of North American Birds, Seventh
Edition (AOU 2007).

2.5.2 Trend detection

We modeled observed trends in populations
of all species of conservation concern (Ap-
pendix B) in each habitat using data from all
years (2005-2012). We used weighted regres-
sion and Information-Theoretic model selec-
tion (Burnham and Anderson 2002). For each
species, we modeled four different functions
using Proc REG in program SAS (SAS Insti-
tute 2007): no trend (intercept only model),
linear trend, quadratic trend, and log-linear
(pseudo-threshold) trend. We used AICc to
select the most parsimonious trend for each
species (Burnham and Anderson 2002). In-
put data were density estimates and their co-
efficients of variation (CV; CV = the standard
error of an estimate divided by the estimate),
with the inverse of the CV used as a variable
weight (giving more weight to more precise
estimates). Note that in 2011, the Utah Divi-
sion of Wildlife updated its sensitive species
list. Species selected for trend analyses are
based on this updated list.
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3 Results

In 2012, the eighth year of RMBO landbird
monitoring in the NCPN, we conducted
1,237 point counts along 45 transects (all
transect locations were surveyed twice) in
three habitat types between May 5 and July 4
(Table 3-1). Ninety-two percent of all point-
count locations were surveyed in 2012 (1,237
out of 1,350). Reasons why points were not
surveyed included unsuitable weather (52
points), poor GPS reception along the can-
yons of the low-elevation riparian transects
(23 points), running out of time (e.g., more
than 5 hours after sunrise or decreased bird
activity; 27 points), and rivers that could
not be safely crossed or created too much
background noise to conduct the survey (11
points).

We recorded 9,411 birds of 124 species dur-
ing habitat-based point counts (Table 3-2,
Appendix A). We detected 3,021 birds of
82 species in low-elevation riparian, 2,862
birds of 76 species in pinyon-juniper, and
3,528 birds of 94 species in sage shrubland
habitat. Two new species, American wigeon
and northern pintail, were recorded at Fossil
Butte National Monument on May 22.

We detected 328 birds of 31 species during
surveys in Pipe Spring National Monument.
We detected 86 birds of 18 species during
point counts and 242 birds and 13 additional
species during the nocturnal and diurnal
area searches of the monument. Four species
(American kestrel, black-headed grosbeak,
hairy woodpecker, and warbling vireo) were
new to RMBO surveys but not new species
for the park.

We estimated densities of 58 species in at
least one habitat in 2012. Those 58 species
represented 48% of species detected on tran-
sects in the NCPN during 2012 and 95% of
birds observed on transects during 2012. The
habitat-stratified data yielded robust density
estimates (CV <50%) for 37 species in at least
one habitat in 2012.

Table 3-1. Bird sampling periods and effort in each habitat in the

Northern Colorado Plateau Network, 2012.

Habitat Dates sampled # transects* # point counts
Low-elevation riparian  May 5-June 30 15 371
Pinyon-juniper May 7-June 29 15 422
Sage shrubland May 14-July 4 15 444
All habitats May 5-July 4 45 1,237

*Technicians surveyed all transect locations twice.

Table 3-2. Bird totals and averages by habitat in the Northern

Colorado Plateau Network, 2012.

. . . Avg. #
Habitat # birds  Avg. # birds  # species s ec\;gs or
detected per transect detected P P

transect

Low-elevation 3,021 101 82 21

riparian

Pinyon-juniper 2,862 95 76 20

Sage shrubland 3,528 118 94 22

All habitats 9,411 105 124 21

RMBO recorded 42 bird species that are of
conservation and management concern (pri-
ority species) throughout the NCPN (Ap-
pendix B). We estimated densities of 24 of
these species.

3.1 Density estimates

3.1.1 Low-elevation riparian

We surveyed all 15 LR transects two times
each in 2012. We estimated densities of 39
species, of which 14 were priority species,
from 2005 to 2012. The 2012 data yielded
robust density estimates (CV <50%) for 22
species and a moderately robust estimate
(CV=50-75%) for 11 additional species (Ta-
ble 3-3). These 33 species represented 40%
of all species detected and 89% of all indi-
viduals detected in LR habitat.
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The following 10 species had the highest esti-
mated densities of species recorded in LR in
2012 (listed in order from highest to lowest):

1. Black-chinned hummingbird
2. Violet-green swallow

3. Yellow warbler

4. Spotted towhee

5. Blue-gray gnatcatcher

6. Lazuli bunting

7. Ash-throated flycatcher

8. Lesser goldfinch

9. House finch

10. Chipping sparrow

The following 30 species had higher estimat-
ed densities in LR than in the other two habi-
tats sampled in 2012 (listed in order from
highest to lowest):

1. Black-chinned hummingbird
2. Violet-green swallow

3. Yellow warbler

4. Spotted towhee

5. Lazuli bunting

6. Ash-throated flycatcher
7. Lesser goldfinch

8. Brown-headed cowbird
9. White-throated swift

10. Song sparrow

11. Virginia’s warbler

12. Yellow-breasted chat
13. Bewick’s wren

14. House wren

15. Lucy’s warbler

16. Yellow-rumped warbler
17. Plumbeous vireo

18. Mourning dove

19. Common yellowthroat
20. Warbling vireo

21. Black phoebe

22. Black-headed grosbeak
23. Bullock’s oriole

24. Western tanager

25. Western scrub-jay

26. Western wood-pewee
27. Rock wren

28. Say’s phoebe

29. Common raven

30. Canyon wren

10
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Table 3-3. Estimated densities per km? (D), lower and upper 95%

confidence limits (LCL, UCL) on D, percent coefficient of variation of
estimates (%CV), and sample sizes (n) of breeding birds in NCPN low-

elevation riparian habitat, 2005-2012.

Species Year D LCL UCL % CV n
American robin 2005 6.08 2.00 11.87 50 14
2006 6.19 2.38 11.30 47 15
2007 7.78 3.24 13.78 41 19
2008 9.13 4.07 15.43 38 23
2009 - - -- -- 4
2010 5.39 0.37 11.91 67 12
2011 -- -- -- -- 4
2012 5.16 1.07 11.56 63 10
Ash-throated flycatcher 2005 14.63 9.87 19.49 20 152
2006  22.37 16.45 28.36 16 235
2007 19.45 14.18 24.89 17 204
2008 17.90 12.61 23.19 19 191
2009 15.74 11.18 20.49 18 132
2010 20.74 14.17 27.88 20 187
2011 20.70 14.22 27.45 20 199
2012 19.77 14.31 25.41 17 166
Bewick’s wren 2005 6.97 2.69 12.05 42 44
2006 15.73 7.12 24.61 35 100
2007 8.65 2.96 15.01 43 56
2008 8.72 3.43 14.91 41 57
2009 15.47 7.07 24.73 35 85
2010 3.69 1.52 6.23 38 20
2011 2.40 0.88 4.07 40 14
2012 10.04 4.14 16.08 37 54
Black phoebe 2005 4.98 0.00 12.33 80 10
2006 470 0.37 11.97 81 10
2007 8.76 0.64 23.27 83 18
2008 - - - - 9
2009 9.51 0.00 19.75 62 19
2010 - - - - 2
2011 -- -- -- -- 2
2012 5.81 1.30 12.24 62 10
Black-chinned hummingbird 2005 138.83 | 68.53 226.52 36 28
2006 167.43 | 80.11 280.28 38 35
2007 100.24 | 50.28 164.43 36 22
2008 106.38 | 54.55 169.12 34 23
2009 123.19 | 56.81 214.34 38 23
2010 74.27 36.97 124.46 37 14
2011 90.05 44.85 150.11 36 18
2012 137.23 | 68.31 228.99 36 23
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Table 3-3. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN low-elevation riparian habitat, 2005-2012,

cont.

Species Year D LCL UCL %CV n

Black-headed grosbeak 2005 3.42 0.37 8.25 81 11
2006 6.50 3.13 10.47 36 22
2007 3.62 1.12 6.90 48 12
2008 491 2.05 8.12 38 17
2009 6.16 0.89 12.54 60 17
2010 - - - - 9
2011 3.89 1.55 6.69 41 12
2012 5.62 2.69 8.91 34 16

Black-throated gray warbler 2005 6.74 2.93 11.41 40 38
2006 13.13 7.56 19.97 29 76
2007 943 6.14 13.20 23 54
2008 18.55 8.54 31.10 37 106
2009 948 3.01 18.95 52 45
2010 10.44 5.90 15.73 29 52
2011 13.76 7.25 22.05 34 70
2012 10.15 4.82 16.23 34 438
Black-throated sparrow 2005 5.68 1.49 10.40 48 43
2006  6.38 2.55 10.97 40 49
2007  7.58 1.72 16.07 61 58
2008  8.69 3.05 15.53 43 66
2009  20.25 7.16 38.38 49 130
2010  8.53 3.00 14.94 42 56
2011 12.08 4.92 20.73 a1 85
2012 11.93 4.43 20.01 40 77
Blue-gray gnatcatcher 2005 48.75 35.32 63.39 18 103
2006 64.43 | 42.56 88.06 22 142
2007 48.88 | 34.18 65.99 19 109
2008 56.66 | 34.82 81.01 25 127
2009 12853 | 89.14 168.80 19 223
2010 83.46 | 59.75 109.05 18 162
2011  88.31 67.32 110.15 15 180
2012 52.53 | 33.70 71.04 22 90
Brown-headed cowbird 2005 -- -- - - 7
2006 11.28 5.09 19.72 42 24
2007 7.81 2.38 14.95 51 17
2008  6.45 2.36 11.68 44 14
2009  8.06 2.07 16.80 58 15
2010 -- -- - - 5
2011 10.03 3.12 18.73 49 20
2012 13.71 1.35 30.55 69 25
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Table 3-3. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample

sizes (n) of breeding birds in NCPN low-elevation riparian habitat, 2005-2012,

cont.

Species Year D LCL UCL %CV n

Bullock’s oriole 2005 -- -- - - 3
2006  9.09 4.82 14.34 33 22
2007 6.57 1.79 12.43 52 16
2008 -- -- -- -- 9
2009  6.01 0.92 13.72 67 12
2010 -- -- - - 9
2011 -- -- -- -- 9
2012 -- -- -- -- 8

Bushtit 2005 21.31 10.93 35.92 35 17
2006  66.81 40.61 98.33 28 55
2007 13.49 4.67 24.91 48 11
2008 -- -- - -
2009 19.97 71.74 35.05 41 14
2010 - - - -
2011 -- -- - -
2012 -- -- - -

Canyon wren 2005 1.81 0.86 3.04 37 30
2006  3.83 1.98 6.08 32 63
2007  2.21 0.93 3.63 38 37
2008 1.66 0.39 3.45 57 27
2009 1.64 0.59 3.06 46 23
2010 - - - - 1
2011 - - - -- 9
2012 0.85 0.25 1.66 51 12

Chipping sparrow 2005 - - - -
2006 -- -- - - 6
2007 17.08 7.34 28.70 39 27
2008  16.52 7.04 28.17 39 26
2009 16.32 5.12 30.56 48 22
2010 19.84 8.93 33.21 37 27
2011 10.71 4.25 18.57 41 16
2012 13.75 5.69 23.96 a1 18

Common raven 2005 2.60 1.39 3.94 30 16
2006 1.77 0.53 3.53 53 11
2007 2.20 0.94 3.67 38 14
2008 5.80 2.69 9.73 39 36
2009 -- -- - - 7
2010 4.62 1.78 8.38 45 25
2011 2.25 1.18 3.57 32 13
2012 -- -- - -- 6
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Table 3-3. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN low-elevation riparian habitat, 2005-2012,

cont.

Species Year D LCL UCL %CV n

Common yellowthroat 2005 - - -- -- 9
2006  13.51 3.21 26.99 56 19
2007 13.84 0.63 31.54 68 19
2008 -- -- -- -- 4
2009  15.27 1.90 34.56 69 18
2010 7.84 0.00 19.47 80 10
2011 - - - - 9
2012 -- -- -- -- 9

Gray vireo 2005 0.92 0.41 1.53 37 17
2006 1.98 0.77 3.57 42 36
2007 0.98 0.28 1.86 49 18
2008 1.19 0.50 1.94 37 22
2009 2.06 0.92 3.42 37 33
2010 -- -- -- -- 4
2011 -- -- -- -- 8
2012 -- -- -- -- 9

House finch 2005 16.43 10.55 22.70 22 104

2006  24.36 17.42 32.12 19 174
2007  25.55 17.21 34.28 21 185
2008  25.27 17.68 33.99 20 185
2009  28.51 15.18 44.78 33 161
2010  16.53 10.64 22.38 21 104
2011 19.30 13.95 24.35 16 117
2012 14.45 9.24 19.98 23 77

House wren 2005 9.87 2.73 19.54 55 41
2006  10.15 0.82 20.55 58 43
2007 7.64 1.05 15.94 58 33
2008 11.27 1.38 23.12 58 48
2009 10.39 1.18 21.44 58 38
2010 7.54 0.00 20.93 93 27
2011 12.11 1.66 24.36 57 48
2012 9.97 2.47 20.14 54 35

Juniper titmouse 2005 8.52 3.34 14.74 42 28
2006 7.14 3.28 11.70 37 24
2007 9.94 5.64 15.05 30 38
2008 10.54 5.23 16.60 34 39
2009 10.27 2.63 18.96 49 28
2010 5.26 1.96 8.88 40 17
2011 5.31 2.38 8.58 37 19
2012 - - - - 9
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Table 3-3. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN low-elevation riparian habitat, 2005-2012,

cont.
Species Year D LCL UCL %CV n
Lazuli bunting 2005 53.31 19.69 97.88 43 151
2006 49.24 | 19.19 88.34 43 132
2007 55.03 | 26.56 90.82 35 159
2008 52.21 16.51 100.61 50 148
2009 60.19 7.67 131.67 65 149
2010 58.87 | 23.50 110.21 48 144
2011 38.94 | 21.17 59.45 30 101
2012 38.41 16.19 65.55 41 87
Lesser goldfinch 2005 10.61 4.09 19.34 45 24
2006  20.10 10.34 31.72 33 46
2007  36.91 19.97 59.40 33 91
2008  25.82 9.93 50.43 50 54
2009  36.02 15.50 59.87 39 75
2010  13.22 5.62 23.61 42 31
2011 15.70 8.18 26.23 35 33
2012 18.10 6.55 34.05 47 35
Lucy’s warbler 2005 - - - -
2006 -- -- -- -- 0
2007 - - - - 8
2008 5.78 1.18 1.1 54 17
2009 9.25 2.07 20.44 60 22
2010 - - - - 3
2011 4.60 1.71 7.91 43 12
2012 9.15 2.91 17.64 54 21
Mourning dove 2005 9.77 4.87 15.99 35 73
2006  16.54 10.61 23.20 24 114
2007  19.04 11.94 28.14 26 140
2008  11.30 4.87 19.53 39 91
2009 5.36 2.98 8.13 30 35
2010 15.45 8.93 22.65 27 96
2011 11.21 6.04 17.45 31 73
2012 7.90 4.55 11.96 29 43
Plumbeous vireo 2005 11.07 6.87 17.33 29 52
2006 17.91 10.34 28.63 32 85
2007 13.20 7.41 20.99 31 63
2008 10.01 6.66 15.56 26 48
2009 16.62 9.97 26.28 30 67
2010 17.86 | 10.73 26.99 29 74
2011 8.27 5.28 12.32 27 36
2012  8.46 4.57 13.39 33 33
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Table 3-3. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN low-elevation riparian habitat, 2005-2012,

cont.

Species Year D LCL UCL %CV n

Rock wren 2005 5.09 3.08 7.52 27 75
2006 6.83 4.15 9.69 25 104
2007 8.99 5.84 12.20 22 135
2008 5.36 2.99 8.37 32 80
2009 7.46 4.98 10.51 22 93
2010 4.41 2.72 6.35 25 57
2011 7.05 4.55 10.14 24 97
2012 3.17 1.23 5.42 39 38

Say'’s phoebe 2005 3.32 2.1 4.69 23 41
2006 5.03 2.90 7.95 31 61
2007 2.94 1.86 4.23 25 37

2008  4.08 2.06 6.70 36 51
2009 5.06 2.23 8.98 41 51
2010 2.40 1.07 4.00 38 25
2011 5.45 2.99 8.29 30 64
2012 2.68 1.50 4.00 30 26
Song sparrow 2005 22.22 4.08 51.30 66 44
2006 24.96 6.80 49.78 53 53
2007  20.70 4.75 41.64 55 45
2008  16.39 5.75 30.16 45 36
2009  13.57 0.84 30.83 70 25
2010 -- -- - - 7
2011 12.80 2.38 26.76 61 25
2012 12.83 2.36 29.27 64 22
Spotted towhee 2005 4450 | 29.13 64.26 24 212
2006 103.41 | 70.74 137.95 20 402
2007  59.01 37.20 86.00 25 262
2008 43.18 | 28.11 58.76 22 197
2009 89.55 63.47 116.99 19 289
2010 71.61 47.79 99.46 22 278
2011 51.65 37.53 66.24 17 290
2012 92.93 67.68 119.36 17 283
Violet-green swallow 2005 60.50 40.26 84.97 22 63
2006 204.91 | 118.59  296.07 27 144
2007 104.50 | 65.31 153.33 26 85
2008 158.94 | 84.79 252.76 34 81
2009 135.38 | 80.78 196.69 26 103
2010 63.65 36.50 97.01 29 55
2011 35.38 16.94 56.36 35 27
2012 133.41 | 65.43 223.65 37 74
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Table 3-3. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample

sizes (n) of breeding birds in NCPN low-elevation riparian habitat, 2005-2012,

cont.
Species Year D LCL UCL %CV n
Virginia’s warbler 2005 7.43 3.02 12.74 40 25
2006 12.74 2.95 26.20 56 41
2007 9.17 4.27 14.61 34 31
2008 18.42 10.57 28.03 29 64
2009 - - - - 2
2010 8.71 3.90 14.13 36 26
2011 4,57 2.01 7.75 39 14
2012  11.69 1.86 23.67 56 34
Warbling vireo 2005 5.16 1.72 9.76 55 19
2006 10.97 4,53 20.75 48 40
2007 6.96 245 12.81 46 27
2008 8.18 4.62 12.55 31 31
2009 6.02 2.21 11.56 50 19
2010 6.36 0.00 17.01 88 21
2011 4.14 1.44 7.78 49 14
2012 6.06 1.66 12.17 58 19
Western scrub-jay 2005 3.27 1.68 5.46 35 18
2006 4.54 1.94 8.15 42 25
2007 3.83 1.72 6.43 39 22
2008 3.95 0.96 8.54 61 22
2009 2.26 0.43 4.65 60 11
2010 2.93 1.02 5.74 52 14
2011 3.85 1.75 6.70 41 20
2012 3.30 1.56 6.05 43 15
Western tanager 2005 - - - - 7
2006 5.26 2.61 9.67 41 20
2007 -- -- - - 7
2008 2.77 0.75 5.86 56 11
2009 - - - - 3
2010 475 1.92 10.08 56 15
2011 -- - - - 9
2012 3.37 1.47 6.51 45 11
Western wood-pewee 2005 3.86 1.81 6.27 37 27
2006  4.65 1.92 7.99 42 33
2007 4.84 1.41 9.04 48 34
2008  4.48 1.1 9.36 61 31
2009 471 1.58 8.96 48 28
2010 2.20 0.32 4.60 59 14
2011 244 0.99 4.32 43 16
2012 3.25 0.95 6.13 51 19
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Table 3-3. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN low-elevation riparian habitat, 2005-2012,

cont.
Species Year D LCL UCL %CV n
White-throated swift 2005 30.57 17.96 43.72 27 103

2006 51.20 | 28.22 76.11 29 127

2007 63.15 | 35.62 90.29 26 190

2008 35.70 | 18.19 56.60 33 86

2009 15.27 7.50 24.81 34 73

2010 11.34 4.45 19.77 42 50

2011 15.35 6.78 25.06 37 46

2012 13.63 4.79 24.58 43 42

Yellow warbler 2005 82.69 30.19 146.74 45 121
2006 85.90 | 31.29 154.16 42 121

2007  47.00 8.18 86.38 49 96

2008 94.59 | 32.56 174.92 46 126

2009 163.16 | 51.96 286.63 45 206

2010 77.19 | 32.69 128.79 38 161

2011 53.95 | 22.30 86.89 37 109

2012 111.06 | 37.47 193.58 43 153

Yellow-breasted chat 2005 8.39 1.09 22.76 83 37
2006  9.38 1.99 21.21 66 48

2007 7.57 0.79 19.79 82 40

2008 5.96 1.79 11.14 49 30

2009 10.06 4.06 17.54 42 42

2010 10.29 3.71 19.15 46 45

2011 9.24 2.64 18.18 53 42

2012 11.57 2.52 25.24 64 47

Yellow-rumped warbler 2005 -- -- - - 4
2006 - - -- -- 2

2007 -- -- -- - 3
8

3

2008 - - - -
2009 - - - -

2010  31.12 | 1440  49.20 34 43
2011 1876 | 6.64 3593 48 26
2012 897 | 3.25 1646 | 46 12

Dashes indicate the sample size was insufficient for estimating density. Priority species are
bolded.
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3.1.2 Pinyon-juniper

We surveyed all 15 PJ transects two times each
in 2012. We estimated densities of 39 species,
17 of which were priority species, from 2005
to 2012. The 2012 data yielded robust den-
sity estimates (CV <50%) for 15 species and
a moderately robust estimate (CV=50-75%)
for 12 additional species (Table 3-4). Those
27 species represented 36% of all species and
81% of all individuals detected in PJ habitat.

The following 10 species had the highest es-
timated densities of all species recorded in
PJ in 2012 (listed in order from highest to
lowest):

1. Blue-gray gnatcatcher

2. Black-throated gray warbler
3. Chipping sparrow

4. Spotted towhee

5. Juniper titmouse

6. Gray flycatcher

7. House finch

8. Violet-green swallow

9. Black-throated sparrow

10. White-throated swift

The following 15 species had higher esti-
mated densities in P] compared to the other
two habitats sampled in 2012 (listed in order
from highest to lowest):

1. Blue-gray gnatcatcher

2. Black-throated gray warbler
3. Chipping sparrow

4. Juniper titmouse

5. Gray flycatcher

6. Bushtit

7. House finch

8. Black-throated sparrow

9. Gray vireo

10. Dusky flycatcher

11. Mountain chickadee

12. White-breasted nuthatch
13. Hermit thrush

14. Pinyon jay
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Table 3-4. Estimated densities per km? (D), lower and upper 95%

confidence limits (LCL, UCL) on D, percent coefficient of variation of

estimates (%CV), and sample sizes (n) of breeding birds in NCPN pinyon-

juniper habitat, 2005-2012.

Common name Year D LCL UCL %CV n
American robin 2005 1.80 0.87 2.91 35 26
2006 2.70 1.02 5.19 49 37
2007 2.63 0.55 6.40 70 35
2008 1.81 0.23 4.28 75 25
2009 1.11 0.00 2.65 75 14
2010 0.85 0.08 1.77 63 12
2011 2.68 1.18 4.69 41 33
2012 0.96 0.33 1.78 47 13
Ash-throated Flycatcher 2005  11.37 7.45 16.92 29 121
2006  14.97 7.93 22.61 30 125
2007 8.93 5.70 12.69 24 117
2008 12.84 6.99 21.22 37 116
2009 11.37 6.38 16.73 43 104
2010 5.66 3.75 7.91 22 82
2011 4.90 3.50 6.49 18 83
2012 4.58 2.81 6.69 26 75
Bewick’s wren 2005 18.00 13.06 22.79 16 134
2006 18.35 10.15 27.51 28 134
2007 14.96 7.37 22.91 31 112
2008  14.05 6.66 22.98 36 100
2009 11.86 7.60 16.46 23 79
2010 3.06 1.27 5.05 39 22
2011 4.01 2.02 6.23 33 26
2012 7.79 4.00 11.88 32 55
Black-headed grosbeak 2005 - - - - 4
2006 0.76 0.00 1.82 76 12
2007 0.89 0.00 2.31 90 15
2008 - - - - 7
2009 0.80 0.06 1.90 77 12
2010 - - -- -- 7
2011 1.06 0.42 1.73 37 15
2012 0.83 0.04 1.82 67 13
Black-throated gray warbler 2005 98.30 48.03 152.88 34 240
2006 97.74 66.16 131.42 20 314
2007 94.97 64.04 131.21 22 305
2008 67.27 45.09 91.84 21 301
2009 114.75 | 73.25 173.36 27 313
2010 53.00 38.68 69.78 18 236
2011  46.67 31.24 62.38 21 262
2012 63.24 36.08 96.46 29 239
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Table 3-4. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN pinyon-juniper habitat, 2005-2012, cont.

Common name Year D LCL UCL %CV n

Black-throated sparrow 2005 6.12 2.63 10.39 39 40
2006  10.00 3.64 17.92 44 66
2007 14.32 4.70 27.42 50 93
2008 11.08 2.60 23.03 61 69
2009 12.50 5.51 20.77 37 76
2010 9.91 5.05 15.48 33 62
2011 10.19 4.14 16.67 38 59
2012 13.85 7.64 21.51 31 85

Blue-gray gnatcatcher 2005 77.61 53.63 108.78 22 125
2006  58.54 32.75 89.19 30 92
2007 80.73 56.00 112.33 21 125
2008  67.07 41.45 98.54 26 98
2009 158.55 | 124.99  198.07 14 215
2010 89.84 62.10 122.21 20 136
2011 97.78 77.13 123.61 14 134
2012  89.07 66.78 114.11 16 128

Brown-headed cowbird 2005 4.61 1.59 8.15 44 15
2006 4.06 1.16 8.05 53 12
2007 5.15 1.47 10.48 54 15
2008 3.52 0.82 7.33 56 10
2009 5.98 2.48 10.29 40 17
2010 - - - - 7
2011 - - -- -- 7
2012 6.28 2.74 11.06 41 18
Bushtit 2005  83.23 40.43 137.88 38 32

2006  65.19 39.49 98.97 28 25
2007  35.76 15.29 61.71 40 14

2008 -- - -- -- 7
2009  99.27 50.36 154.79 32 36
2010 - - - - 0
2011 = = - - 1
2012 - - - -

Canyon wren 2005 0.38 0.13 0.84 63 15
2006 0.55 0.07 1.23 63 22
2007 0.65 0.12 1.54 69 24
2008 -- -- -- --

2009 0.40 0.04 0.87 64 15
2010 - - - -
2011 - - - -
2012 - - - -

Chapter 3: Results 21



Table 3-4. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN pinyon-juniper habitat, 2005-2012, cont.

Common name Year D LCL UcCL %CV n

Chipping sparrow 2005 20.44 11.63 30.66 29 70
2006  15.67 9.45 23.17 27 53
2007  23.08 12.75 35.01 30 75
2008  28.15 16.73 41.72 28 88
2009  49.31 22.43 81.65 37 134
2010 29.74 17.38 46.08 30 92
2011 34.55 24.02 46.49 21 102
2012 30.79 14.93 48.79 34 94

Common raven 2005 0.78 0.43 1.18 71 35
2006 0.33 0.16 0.52 70 19
2007 1.17 0.66 1.77 52 68
2008 0.72 0.37 1.15 75 38
2009 - - - - 27
2010 1.21 0.63 1.90 72 66
2011 1.29 0.69 1.93 80 59
2012 0.40 0.19 0.66 79 20
Dusky flycatcher 2005 - - - - 9

2006 11.55 2.27 23.61 56 34
2007 9.39 1.44 19.07 58 28
2008  15.39 2.15 39.32 79 38
2009 4.97 0.00 11.70 74 13
2010 5.06 0.00 12.04 73 15

2011 4.64 0.84 9.35 56 12
2012 7.45 1.06 15.30 58 21
Grace’s warbler 2005 - - - - 6
2006 1.91 0.00 5.33 98 12
2007 2.99 0.00 8.57 101 19
2008 - - - - 8

2009 3.35 0.00 10.50 105 17
2010 1.88 0.00 5.81 104 1

2011 2.96 0.00 7.92 93 17
2012 1.98 0.00 5.75 94 1
Gray flycatcher 2005 24.49 15.26 36.37 28 116

2006  27.30 16.55 39.68 76 86
2007  24.30 11.72 38.58 34 85
2008  35.82 20.80 52.02 28 101
2009 34.41 20.54 52.43 29 179
2010  23.66 16.82 30.97 18 123
2011 15.94 9.85 23.04 26 113
2012 20.99 11.76 31.89 29 101
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Table 3-4. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample

sizes (n) of breeding birds in NCPN pinyon-juniper habitat, 2005-2012, cont.

Common name Year D LCL UCL %CV n
Gray vireo 2005 6.07 3.65 8.97 27 67
2006 5.32 2.41 9.24 39 59
2007 6.28 3.21 9.72 32 70
2008 8.32 4.39 13.25 32 86
2009 12.10 8.69 15.98 19 125
2010  10.03 6.56 14.11 23 108
2011 8.23 4.82 12.09 27 81
2012 9.69 5.85 13.45 24 102
Green-tailed towhee 2005 2.04 0.53 3.77 49 14
2006 - - - - 6
2007 3.55 0.00 9.09 83 23
2008 1.78 0.21 4.25 70 1
2009 - - - - 5
2010 - - - - 3
2011 2.61 0.29 6.30 73 15
2012 - - - - 8
Hermit thrush 2005 - - - - 6
2006 0.91 0.00 2.80 114 11
2007 - - - -
2008 - - - - 0
2009 - - - -
2010 1.01 0.09 2.59 80 12
2011 2.57 0.00 6.83 93 35
2012 2.43 0.00 7.38 101 27
House finch 2005 14.39 8.73 21.26 26 94
2006 8.88 4.39 14.40 35 69
2007 18.74 10.79 28.18 29 146
2008  16.53 9.73 24.31 27 128
2009 18.90 9.83 29.30 31 136
2010 13.17 8.57 19.04 25 101
2011 21.73 14.52 30.02 21 148
2012 17.36 10.15 25.27 27 113
Juniper titmouse 2005 18.31 11.99 25.57 23 74
2006  16.05 9.41 23.50 27 69
2007 17.08 8.54 27.66 34 75
2008  20.13 11.37 29.78 27 86
2009  46.01 30.00 61.95 21 188
2010 32.63 22.23 44.76 21 138
2011 25.81 15.51 38.51 28 102
2012 21.49 15.19 27.85 18 88
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Table 3-4. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN pinyon-juniper habitat, 2005-2012, cont.

Common name Year D LCL UCL %CV n
Lark sparrow 2005 2.28 0.55 4.54 54 20
2006 2.16 0.17 5.74 94 17
2007 2.16 0.09 4.87 70 19
2008 1.57 0.21 3.48 65 13
2009 2.14 0.46 4.14 54 17
2010 1.99 0.17 5.14 82 17
2011 3.58 0.67 7.36 59 27
2012 2.27 0.43 4.54 55 19
Mountain bluebird 2005 9.79 2.55 20.22 55 63

2006 4.80 0.78 11.90 82 31
2007 5.47 1.18 11.81 62 36
2008 5.58 1.40 11.40 57 34
2009 5.50 0.73 13.39 76 33
2010 6.43 1.40 14.54 65 40

2011 4.48 0.76 9.82 65 26
2012 4.90 1.17 9.42 53 30
Mountain chickadee 2005 5.37 0.89 11.19 59 19
2006 -- -- -- -- 9
2007 3.04 0.82 6.95 63 10
2008 -- -- -- -- 9
2009 4.13 0.25 8.96 66 13
2010 -- -- -- -- 4

2011 8.82 0.95 19.24 64 26
2012 4.89 0.53 11.48 74 16
Mourning dove 2005 11.81 6.94 17.59 28 139
2006  13.20 7.75 19.68 27 154
2007  14.25 7.31 23.16 34 167
2008  14.39 9.38 20.18 23 158
2009 8.68 5.05 13.07 29 96
2010  13.53 8.50 19.84 26 154
2011 10.77 6.60 15.51 25 114
2012 7.41 4.16 11.23 29 77

Northern flicker 2005 0.34 0.11 0.69 54 11
2006 0.31 0.10 0.61 51 10
2007 0.52 0.09 1.10 61 17
2008 -- -- -- -- 2
2009 -- -- -- -- 9

2010 0.60 0.23 1.09 47 19
2011 0.55 0.22 1.05 48 16
2012 0.39 0.12 0.80 56 12
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Table 3-4. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample

sizes (n) of breeding birds in NCPN pinyon-juniper habitat, 2005-2012, cont.

Common name Year D LCL UcCL %CV n
Pinyon jay 2005 1.50 0.61 2.73 42 33
2006 4.19 1.50 7.68 45 58
2007 5.59 2.51 9.68 39 78
2008 1.48 0.36 3.04 55 19
2009 2.02 1.01 3.31 35 34
2010 6.67 3.32 11.25 37 91
2011 2.21 0.69 4.00 46 29
2012 2.01 0.61 3.79 50 24
Plumbeous vireo 2005 6.76 3.12 11.29 37 62
2006 4.93 2.13 8.50 40 45
2007 4.82 2.28 7.91 35 44
2008 4.99 2.28 8.16 37 43
2009 4.98 1.08 9.95 56 42
2010 9.46 4.86 14.90 32 83
2011 9.40 5.83 13.29 25 76
2012 3.62 0.42 7.67 59 31
Rock wren 2005 4.66 2.80 6.79 26 84
2006 4.43 2.42 7.00 32 80
2007 4.66 2.79 6.83 27 85
2008 5.94 2.94 9.67 34 101
2009 5.96 3.17 9.40 31 93
2010 2.25 1.24 3.42 31 39
2011 5.26 3.14 7.53 26 84
2012 1.34 0.66 2.12 34 23
Say's phoebe 2005 1.69 0.96 2.54 29 28
2006 - - - - 9
2007 - - - - 8
2008 0.71 0.35 1.14 34 1
2009 0.92 0.47 1.40 32 14
2010 1.19 0.38 2.22 48 19
2011 1.16 0.43 2.01 42 17
2012 - - - - 6
Spotted towhee 2005 17.42 9.44 26.24 30 80
2006  15.48 6.36 26.88 40 69
2007  23.98 9.90 41.48 40 109
2008 10.54 3.90 18.27 42 46
2009  23.90 10.12 38.72 37 97
2010 16.87 7.12 27.20 37 72
2011 28.80 12.74 47.67 38 112
2012 24.40 9.73 41.96 42 102
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Table 3-4. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN pinyon-juniper habitat, 2005-2012, cont.

Common name Year D LCL UcCL %CV n
Vesper sparrow 2005 - - - - 9
2006 1.35 0.00 3.60 84 15
2007 1.29 0.00 3.22 84 14
2008 - - - - 6
2009 1.49 0.08 4.19 95 13
2010 1.82 0.00 4.43 80 20
2011 2.35 0.00 7.03 99 24
2012 2.21 0.00 5.49 76 23
Violet-green swallow 2005 10.91 4.40 20.80 71 32

2006  16.23 4.35 30.64 72 43
2007 19.29 5.80 34.83 70 58
2008  14.67 5.25 25.92 72 40
2009 11.63 5.93 18.58 70 31
2010 10.76 3.76 20.06 113 29
2011 8.24 4.18 13.56 65 21
2012  16.20 8.36 25.72 62 45
Virginia’s warbler 2005 9.44 3.48 17.65 47 53
2006 6.49 0.65 13.80 63 35
2007 5.08 0.91 11.07 65 27
2008 4.65 1.24 8.71 50 24
2009 4.01 0.62 8.43 63 20
2010 9.10 2.91 16.64 47 50
2011 10.42 2.07 23.31 63 50
2012 9.24 1.65 19.45 62 46

Western meadowlark 2005 243 0.16 6.03 78 42
2006 1.38 0.00 3.83 95 22
2007 1.27 0.00 3.75 98 21
2008 0.90 0.00 2.53 92 14
2009 1.36 0.00 3.96 101 22
2010 - - - - 5
2011 2.23 0.20 5.04 67 35
2012 -- -- -- -- 9
Western scrub-jay 2005 6.48 3.32 10.44 33 31

2006 6.87 3.34 11.74 39 32
2007 6.41 3.43 10.20 33 30
2008 7.48 3.45 13.25 40 33
2009 3.55 1.23 6.78 48 15

2010 595 | 3.4 9.65 33 27
2011 526 | 3.01 7.89 30 2
2012 - - - - 7
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Table 3-4. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample

sizes (n) of breeding birds in NCPN pinyon-juniper habitat, 2005-2012, cont.

Common name Year D LCL UcCL %CV n
Western tanager 2005 1.16 0.24 2.40 73 16
2006 1.75 0.66 2.96 42 22
2007 2.32 0.87 4.16 50 28
2008 1.31 0.08 2.97 70 15
2009 - - - - 7
2010 1.40 0.16 3.16 71 17
2011 1.78 0.10 3.64 59 20
2012 3.00 0.33 6.42 65 36
White-breasted nuthatch 2005 2.73 0.31 6.30 69 15
2006 2.83 0.63 7.27 72 14
2007 4.90 0.66 14.14 89 22
2008 -- -- -- --
2009 -- -- -- --
2010 2.21 0.14 6.21 94 11
2011 2.41 0.20 5.74 74 11
2012 4.18 0.35 8.90 64 21
White-throated swift 2005 14.69 6.07 24.92 39 64
2006  20.38 5.20 38.04 49 82
2007  20.93 11.94 31.74 29 94
2008  18.98 7.1 34.47 43 66
2009 7.93 4.13 12.48 32 35
2010 6.06 2.16 10.78 44 25
2011 8.35 2.79 15.54 97 27
2012 13.01 5.92 22.30 39 51
Yellow-rumped warbler 2005 1.72 0.00 4.48 86 11
2006 4.04 0.00 10.81 84 27
2007 1.83 0.00 5.41 96 11
2008 2.50 0.00 7.15 94 15
2009 -- -- -- -- 1
2010 -- -- -- -- 8
2011 4.41 1.79 7.75 43 24
2012 -- -- -- -- 7

Dashes indicate the sample size was insufficient for estimating density. Priority species are

bolded.
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3.1.2 Sage shrubland

We surveyed all 15 transects two times each
in 2012. We estimated densities of 34 species,
17 of which were priority species, from 2005
to 2012. The 2012 data yielded robust den-
sity estimates (CV <50%) for 19 species and
a moderately robust estimate (CV=50-75%)
for nine additional species (Table 3-5). Those
28 species represented 30% of all species and
85% of all individuals detected in SA habitat.

The following 10 species had the highest es-
timated densities of all species recorded in
SA in 2012 (listed in order from highest to

lowest):

1. Brewer’s sparrow

2. Green-tailed towhee
3. Vesper sparrow

4. Chipping sparrow

5. Blue-gray gnatcatcher
6. Violet-green swallow
7. Lark sparrow

8. Western meadowlark

9. Broad-tailed hummingbird

10. Spotted towhee

The following 13 species had higher esti-
mated densities in SA compared to the other
two habitats sampled in 2012 (listed in order
from highest to lowest):

1. Brewer’s sparrow

2. Green-tailed towhee
3. Vesper sparrow

4. Lark sparrow

5. Western meadowlark
6. Broad-tailed hummingbird
7. Mountain bluebird

8. American robin

9. Brewer’s blackbird
10. Horned lark

11. Sage thrasher

12. Northern flicker

13. Black-billed magpie
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Table 3-5. Estimated densities per km? (D), lower and upper 95%

confidence limits (LCL, UCL) on D, percent coefficient of variation of
estimates (%CV), and sample sizes (n) of breeding birds in NCPN sage

shrubland habitat, 2005-2012.

Common name Year D LCL UCL %CV n
American robin 2005 2.28 1.16 3.75 34 36
2006 4.21 1.99 7.51 40 70
2007 2.98 1.35 5.35 45 50
2008 2.22 1.10 3.57 36 34
2009 1.83 0.69 3.28 45 27
2010 2.82 1.36 4.83 39 46
2011 3.54 1.78 5.82 36 58
2012 3.66 1.97 6.07 34 61
Black-billed magpie 2005 3.27 1.06 5.99 47 62
2006 3.28 1.88 5.00 30 85
2007 1.99 1.12 2.98 29 45
2008 1.65 0.73 2.75 37 40
2009 1.24 0.29 2.47 56 29
2010 1.64 0.76 2.79 38 44
2011 2.09 0.82 3.71 43 50
2012 1.58 0.60 2.69 41 45
Black-throated gray warbler 2005 2.51 0.58 4.89 53 25
2006 1.38 0.35 2.80 52 14
2007 1.35 0.16 3.16 68 14
2008 2.00 0.29 4.28 63 20
2009 3.86 0.95 7.61 53 36
2010 1.44 0.34 2.86 53 15
2011 2.17 0.34 4.48 57 22
2012 1.12 0.18 2.48 62 10
Black-throated sparrow 2005 1.05 0.18 2.32 68 10
2006 2.94 0.84 5.43 47 29
2007 1.89 0.35 3.68 54 18
2008 - - - - 3
2009 2.55 0.00 6.16 84 23
2010 - - - -
2011 - - - -
2012 3.53 0.29 7.73 70 32
Blue-gray gnatcatcher 2005 9.76 3.60 18.01 46 27
2006 5.56 2.65 9.49 37 16
2007 4.07 1.20 7.66 49 11
2008 1493 | 826 2433 33 40
2009 13.91 482  26.51 48 34
2010 14.72 7.47 24.94 36 41
2011 10.82 | 5.07 18.07 38 30
2012 13.19 | 496  26.05 48 33
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Table 3-5. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN sage shrubland habitat, 2005-2012, cont.

Common name Year D LCL UCL %CV n
Brewer’s blackbird 2005 - - - - 5
2006 6.28 2.86 10.51 40 40
2007 2.67 0.82 4.65 45 17
2008 - - -- - 8
2009 4.41 0.14 10.48 75 25
2010 2.88 1.17 5.07 42 18
2011 3.59 0.77 7.28 63 22
2012 3.09 0.26 7.56 78 19
Brewer's sparrow 2005 103.89 | 64.95 148.15 25 461
2006 7842 | 4480 121.42 30 497
2007 67.06 | 42.63 95.13 24 436
2008 59.47 | 35.86 85.71 26 368
2009 104.40 | 62.79 153.49 27 551
2010 72.51 52.11 95.85 18 542
2011 64.21 | 38.47 109.20 36 529
2012 65.60 | 45.73 86.44 19 397
Broad-tailed hummingbird 2005 1537 | 253 36.19 72 19
2006 8.70 1.27 22.55 75 12
2007 10.01 1.72 24.11 72 15
2008 21.13 | 3.98 56.90 80 23
2009 12.01 0.95 33.59 87 13

2010 - - - - 9

2011 - - - -

2012 7.64 230 16.29 59 10
Brown-headed cowbird 2005 - - - - 4

2006 4.77 2.25 8.03 38 26
2007 2.17 0.75 4.04 48 12
2008 2.90 1.29 4.83 39 15
2009 - - - - 8
2010 - - - - 6
2011 2.24 1.01 3.72 39 12
2012 3.53 1.33 6.23 43 19
Chipping sparrow 2005 5.66 2.47 9.90 39 29
2006 9.64 4.50 15.54 34 50
2007 9.16 3.12 16.79 47 46
2008 7.42 1.44 15.10 55 38
2009 8.05 2.74 14.71 46 38
2010 1879 | 9.58 31.54 37 93
2011 9.16 4.16 15.28 37 44
2012 1550 | 6.46  26.23 39 68
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Table 3-5. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample

sizes (n) of breeding birds in NCPN sage shrubland habitat, 2005-2012, cont.

Common name Year D LCL UcCL %CV n
Common raven 2005 -- - - - 4
2006 - -- - -
2007 1.86 1.06 2.83 29 26
2008 0.91 0.43 1.47 36 12
2009 - -- - -- 0
2010 1.09 0.48 1.81 38 15
2011 2.06 1.12 3.14 30 28
2012 0.95 0.26 1.81 51 13
Dusky flycatcher 2005 3.18 0.61 7.34 68 30
2006 5.61 1.58 10.25 47 53
2007 5.94 1.58 11.75 53 55
2008 7.88 1.95 14.94 49 68
2009 8.78 1.75 18.05 57 74
2010 7.17 2.83 12.81 42 67
2011 7.30 3.38 11.48 34 67
2012 6.04 2.51 10.14 39 55
Gray flycatcher 2005 2.43 1.08 4.13 40 22
2006 - - - - 8
2007 - -- - - 6
2008 1.39 0.00 3.82 91 12
2009 2.91 0.75 6.33 60 23
2010 2.22 0.71 4.04 47 21
2011 2.28 0.64 4.41 52 20
2012 - -- - - 7
Green-tailed towhee 2005 29.20 | 14.17 47.05 29 279
2006 40.76 | 17.24 72.68 35 401
2007 29.70 | 12.53 52.96 37 293
2008 25.65 | 11.76  43.67 31 236
2009 28.94 | 10.57 50.80 36 251
2010 19.43 | 9.38  32.08 30 189
2011 30.28 | 13.44 51.74 33 292
2012 48.58 | 23.53 79.94 30 467
Horned lark 2005 2.62 0.80 4.99 49 27
2006 3.12 1.26 5.29 41 31
2007 3.64 1.28 6.40 43 38
2008 1.92 0.23 4.37 73 18
2009 4.67 1.55 8.76 48 42
2010 2.84 0.94 5.20 47 29
2011 2.80 0.75 5.14 43 28
2012 2.26 0.54 4.34 51 22
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Table 3-5. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN sage shrubland habitat, 2005-2012, cont.

Common name Year D LCL UCL %CV

House finch 2005 - - - - 3
2006 4.74 2.54 7.45 31 52
2007 2.62 0.84 5.35 54 29
2008 2.77 1.43 4.41 33 31
2009 4.54 0.77 9.95 64 44
2010 1.71 0.90 2.78 33 19
2011 1.70 0.79 2.83 37 18
2012 3.16 1.74 4.98 31 35

Lark sparrow 2005 8.73 2.77 16.00 46 83
2006 9.22 3.58 15.95 40 91
2007 6.15 1.91 11.54 50 61
2008 2.56 0.66 5.26 56 24
2009 1259 | 239 2464 54 11
2010 7.41 2.83 12.85 41 72
2011 9.95 3.33 17.14 42 97
2012 11.37 | 4.75 19.63 40 109

Lazuli bunting 2005 - - - - 8
2006 - - - - 6
2007 - - - - 5
2008 - - - - 0

2009 8.61 0.69  20.37 73 74
2010 4.62 1.38 8.34 46 43
2011 2.17 0.36 4.36 57 20
2012 2.61 0.74 5.11 52 24
Mountain bluebird 2005 5.76 3.14 8.81 30 59
2006 7.13 4.61 10.20 24 77
2007 7.38 4.06 1143 31 80
2008 6.75 4.53 9.30 21 65
2009 6.53 279 11.60 42 53
2010 7.07 4.69 9.64 22 75
2011 7.48 4.12 11.27 29 62
2012 6.36 3.58 9.99 31 68
Mourning dove 2005 2.38 1.06 3.88 36 55
2006 4.26 2.78 5.97 23 101
2007 2.58 1.1 4.52 41 63
2008 3.05 1.08 5.67 45 69
2009 3.06 1.30 5.21 41 61
2010 3.67 1.49 6.37 39 89
2011 2.41 1.42 3.54 27 56
2012 1.77 0.85 2.89 35 41
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Table 3-5. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample

sizes (n) of breeding birds in NCPN sage shrubland habitat, 2005-2012, cont.

Common name Year D LCL UCL %CV n
Northern flicker 2005 0.87 0.46 1.40 33 14
2006 1.43 0.75 2.32 34 24
2007 0.85 0.38 1.50 40 14
2008 -- -- - - 6
2009 1.10 0.35 2.06 48 16
2010 1.49 0.89 2.22 28 24
2011 1.54 0.86 2.39 30 25
2012 1.85 0.87 3.15 37 31
Pinyon jay 2005 0.31 0.00 0.83 93 12
2006 - - -- -
2007 - - -- -
2008 0.33 0.04 0.81 76 13
2009 - - - - 3
2010 0.49 0.04 1.25 79 18
2011 -- -- -- -- 7
2012 0.62 0.04 1.65 88 24
Rock wren 2005 3.54 2.01 5.28 28 83
2006 6.41 3.51 10.25 32 152
2007 2.99 1.21 5.44 a4 71
2008 3.71 1.82 5.89 34 83
2009 3.21 1.40 5.22 36 68
2010 2.62 1.32 4.20 34 62
2011 5.33 2.86 8.35 31 122
2012 2.35 1.20 3.64 32 54
Sage sparrow 2005 2.71 0.27 6.42 72 29
2006 2.24 0.09 5.27 73 24
2007 2.72 0.00 6.34 72 29
2008 1.94 0.00 5.59 100 19
2009 2.30 0.09 5.37 73 22
2010 - - -- - 3
2011 1.56 0.20 3.40 65 17
2012 - - - - 9
Sage thrasher 2005 2.95 1.01 5.29 45 71
2006 2.79 0.93 5.05 44 70
2007 2.64 1.02 4.47 41 67
2008 5.60 2.17 9.55 41 131
2009 4.77 1.54 8.51 45 108
2010 5.65 1.96 10.85 49 138
2011 4.69 1.46 8.17 44 118
2012 2.18 0.62 4.00 48 54
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Table 3-5. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample
sizes (n) of breeding birds in NCPN sage shrubland habitat, 2005-2012, cont.

Common name Year D LCL UCL %CV n
Say'’s phoebe 2005 0.70 0.25 1.29 45 10
2006 0.93 0.47 1.46 33 14
2007 - - - -- 7

2008 1.05 0.21 2.38 65 15
2009 1.15 0.23 2.62 66 15
2010 1.28 0.37 243 49 19
2011 2.10 0.98 3.48 37 31
2012 0.77 0.23 1.56 53 1
Spotted towhee 2005 5.95 2.26 10.94 45 55
2006 6.31 2.85 10.65 37 61
2007 5.25 247 8.68 36 50
2008 7.56 3.45 12.37 37 68
2009 4.82 1.65 8.92 45 41
2010 8.06 3.46 13.86 39 75
2011 9.99 4.71 15.65 34 95
2012 7.57 3.60 12.27 35 70
Vesper sparrow 2005 29.28 | 17.23 41.46 24 267
2006 22.91 14.11 32.76 25 359
2007 39.68 | 21.61 66.01 36 404
2008 51.69 | 22.67 107.22 55 368
2009 50.16 | 28.88 75.12 29 412
2010 47.14 | 34.03 61.37 18 478
2011 35.20 | 25.08 46.01 18 503
2012 4374 | 31.36 56.64 18 497
Violet-green swallow 2005 4.93 2.07 8.53 41 14
2006 7.99 2.70 14.66 46 26
2007 3.66 1.46 6.30 40 13
2008 5.84 228 10.11 40 13
2009 5.89 1.79 10.77 48 19
2010 4.39 1.80 7.24 41 15
2011 3347 | 8.02 69.15 58 22
2012 1190 | 534  20.15 38 35
Virginia’'s warbler 2005 1.65 0.40 3.27 54 23
2006 2.14 0.60 3.92 47 30
2007 1.26 0.00 3.59 99 17
2008 3.18 0.30 7.25 65 40
2009 1.76 0.30 3.85 64 21
2010 1.85 0.25 3.74 58 25
2011 1.53 0.34 2.95 52 21
2012 0.87 0.08 1.99 68 12
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Table 3-5. Estimated densities per km? (D), lower and upper 95% confidence limits
(LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample

sizes (n) of breeding birds in NCPN sage shrubland habitat, 2005-2012, cont.

Common name Year D LCL UCL %CV n
Warbling vireo 2005 1.46 0.29 3.21 61 17
2006 0.82 0.17 1.59 54 10
2007 1.79 0.09 3.74 62 22
2008 -- - -- -
2009 -- - -- -
2010 - - - -
2011 1.36 0.22 2.82 59 16
2012 1.00 0.24 2.1 62 12
Western meadowlark 2005 5.75 2.47 9.66 38 112
2006 6.47 3.47 9.86 30 131
2007 5.73 2.40 9.91 41 114
2008 7.95 3.07 13.77 42 150
2009 8.91 3.15 15.37 41 159
2010 6.41 3.04 10.42 34 127
2011 9.93 498 15.94 34 198
2012 7.91 4.46 11.96 30 156
Western tanager 2005 0.53 0.03 1.23 71 13
2006 0.64 0.03 1.80 98 15
2007 0.91 0.07 2.14 71 23
2008 0.78 0.00 1.83 76 19
2009 0.77 0.09 1.73 69 18
2010 0.52 0.06 1.20 71 13
2011 -- -- -- -- 4
2012 - -- - -- 8
Yellow-rumped warbler 2005 - - - - 9
2006 2.07 0.00 4,53 66 20
2007 1.51 0.24 3.10 57 14
2008 1.38 0.34 2.68 52 12
2009 - - - - 7
2010 - - - - 3
2011 1.48 0.22 3.15 60 13
2012 1.48 0.00 3.62 76 13

Dashes indicate the sample size was insufficient for estimating density. Priority species are

bolded.
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3.1.3 Pipe Spring National Monument

We detected a total of 328 birds of 31 species
in Pipe Spring NM in 2012 (Appendix A). To
date, we have detected 987 birds of 60 spe-
cies. In 2012, we recorded four species that
had not been recorded by RMBO in previous
years: American kestrel, black-headed gros-
beak, hairy woodpecker, and warbling vireo.

3.2 Trend estimates

Ten of 24 species of conservation or man-
agement concern showed evidence of popu-

lation trends from 2005 through 2012, in-
cluding one species in two habitats (canyon
wren; Table 3-6, Figure 3-1). Seven of eight
species with linear or log-linear trends ex-
hibited population declines; in contrast, the
gray vireo exhibited a log-linear increase in
population density. Two species exhibited
an increase in population density in early
years, followed by a decrease in later years.
The remaining 14 priority species showed no
evidence of population trend; for these spe-
cies, the intercept-only model was the lowest
AICc (best approximating) model.

Table 3-6. Best approximating models of population trend for priority
avian species in the NCPN, 2005-2012, including estimated regression
coefficients their standard errors (SE).

Species Habitat Model B, (SE) B,(SE) B,(SE)
Bewick’s wren PJ Linear (239431?; (;)24(:;’
Black-billed magpie SA Log-linear (164421) (;)2607‘;
Black-throated gray warbler PJ Linear (12472.'712) ('3715:;
Canyon wren LR Linear (141621; (;)013;;
Canyon wren PJ Linear 086 -0.06

(0.23) (0.03)

-14.86 489 -0.26

Dusky flycatcher SA Quadratic 553 (088 (005
Gray vireo PJ Log-linear (;320;; (254427)
Juniper titmouse LR Quadratic (;394881)‘ (25.6159) (;)01325)
Mountain bluebird PJ Log-linear (1;628[; (;37921)
Sage sparrow SA Linear (048211) (;)00298)
White-throated swift LR Linear 7809 -5.56

(21.18)  (2.48)

B, is the intercept; B, is the slope coefficient for year in linear models and for the natural log
of year in log-linear (" pseudo-threshold”) models; B, is the coefficient for year-squared in

quadratic models.

Habitats: LR=low-elevation riparian; PJ=pinyon-juniper; SA=sage shrubland.
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4 Discussion

The NCPN’s project objective is to determine the
population status and trends of breeding land-
bird species in low-elevation riparian, pinyon-
juniper, and sage shrubland habitats.

The density estimates presented in this report
for 2005-2012 replace the estimates provided in
the reports for 2005-2011. For most species, each
year of additional data will improve our ability to
accurately estimate densities of the species that
occupy the NCPN. Sample sizes (n) reported in
the tables indicate the number of detections used
in analyses, after truncation. In 2012, for the first
time, we present density estimates for Lucy’s war-
bler in LR, black-headed grosbeak and northern
flicker in PJ], and pinyon jay in SA habitat.

For the third year, we present landbird popula-
tion trend results for several species of conserva-
tion concern in the NCPN. We detected signifi-
cant population trends for 10 species of concern
in at least one habitat. One species showed sig-
nificant trends in two habitats. Several species
that exhibited trends in 2005-2011 no longer
exhibited trends with an additional year of data
(2005-2012). Other species that did not exhibit
trends through 2011 did exhibit trends through
2012. Notably, 7 of 8 unidirectional trends indi-
cated that sensitive species have declined from
2005 through 2012. Only one species showed
a steady increase during the same time interval
(see Table 3-6). As additional years of data accu-
mulate, trend analysis will become less sensitive
to short-term fluctuations in population density
and long-term trends underlying annual fluctua-
tions will be revealed.

In 2007, the U.S. North American Bird Conser-
vation Initiative (NABCI) monitoring subcom-
mittee outlined recommendations for improving
monitoring programs (USNABCIMS 2007). The
first recommendation was that bird-monitoring
programs should integrate an adaptive-manage-

ment approach into the monitoring process to in-
corporate management and conservation priori-
ties. We hope that trends identified in this early
warning program will lead to increased research
and projects that explore species population de-
clines in the network. The second recommenda-
tion was that landbird monitoring be coordinated
among organizations and across spatial scales to
make monitoring more efficient and effective.

RMBO continues to work with a variety of fed-
eral, state, and local agencies throughout 13
states. We monitor landbirds through a spatially
balanced study design using Bird Conservation
Regions (BCRs) as our sampling frame, which
enables us to post-stratify survey data from the
BCR framework by habitat and compare it to the
NCPN results presented here. In 2013, we will be
surveying in portions of BCR 16 in Utah for the
first time. This will allow comparison between
BCR-based surveys and NCPN surveys in Utah.
In future years, we hope to expand our monitor-
ing effort in the Utah portions of BCR 9 and BCR
16. Comparisons of densities in these areas may
guide the NPS in making key management deci-
sions and help the agency to assess the effective-
ness of past and existing management practices.

RMBO’s Avian Data Center (ADC) meets a third
NABCI recommendation by providing decision
support tools, such as distribution maps, spe-
cies counts, monitoring reports, and species in-
formation to land managers and the public. In
2013, RMBO will release an updated version of
the ADC. This will include species accounts of
the 42 priority species (Appendix B) we detected
during counts in 2012, as well as information on
other species found in NCPN parks. In addi-
tion, RMBO is a partner of the Avian Knowledge
Network, whose goals are to (1) compile bird
monitoring data from various contributor orga-
nizations and organize them into one format and
(2) make these data available to land managers,
scientists, and the public for decisionmaking, re-
search, and educational purposes.

Chapter 4: Discussion

39






5 Literature Cited

Alexander, J. D., J. L. Stevens, G. R. Geupel,
and T. C. Will. 2008. Decision support
tools: Bridging the gap between science
and management. Pages 283-291 in
Proceedings of the Fourth International
Partners in Flight Conference: Tundra to
Tropics. February 13-16, 2008, McAl-
len, Texas.

American Ornithologists’ Union (AOU).
2007. Checklist of North American
birds, 7th Edition. American Ornitholo-
gists’ Union, Washington, D.C.

Baron, J. S., S. H. Julius, J. M. West, L. A.
Joyce, G. Blate, C. H. Peterson, M.
Palmer, B. D. Keller, P. Kareiva, J. M.
Scott, and B. Griffith. 2008. Some guide-
lines for helping natural resources adapt
to climate change. International Human
Dimensions Programme on Global En-
vironmental Change Update 2:46-52.

Buckland, S. T., D. R. Anderson, K. P. Burn-
ham, J. L. Laake, D. L. Borchers, and L.
Thomas. 2001. Introduction to distance
sampling: Estimating abundance of
biological populations. Oxford, U.K.:
Oxford University Press.

Burnham, K. P,, and D. R. Anderson. 2002.
Model selection and multimodel infer-
ence: A practical information-theoretic
approach. Springer-Verlag, New York,
New York.

Dreitz, V. ]., P. M. Lukacs, and F. L. Knopf.
2006. Monitoring low density avian
populations: An example using moun-
tain plovers. Condor 108:700-706.

Hanni, D. J., C. M. White, R. A. Sparks., J.
A. Blakesley, J. J. Birek, N. J. Van Lanen,
J. A. Fogg, and M. F. McLaren. 2012.
Northern Colorado Plateau Network
point transect protocol. Unpublished
report. Rocky Mountain Bird Observa-
tory, Brighton, Colorado.

Leukering, T., M. Carter, A. Panjabi, D.
Faulkner, and R. Levad. Revised 2005.
Point Transect Protocol. Unpubl. docu-
ment. Rocky Mountain Bird Observa-
tory Rocky Mountain Bird Observatory,
Brighton, Colorado.

Lindenmayer, D. B., and G. E. Likens. 2009.
Adaptive monitoring: a new paradigm
for long-term research and monitor-

ing. Trends in Ecology and Evolution
24:482-486.

Lowry, J. H., Jr., R. D. Ramsey, K. Boykin,
D. Bradford, P. Comer, S. Falzarano,
W. Kepner, ]. Kirby, L. Langs, J. Prior-
Magee, G. Manis, L. O’Brien, T. Sajwaj,
K. A. Thomas, W. Rieth, S. Schrader, D.
Schrupp, K. Schulz, B. Thompson, C.
Velasquez, C. Wallace, E. Waller, and B.
Wolk. 2005. Southwest Regional Gap
Analysis Project: Final Report on Land
Cover Mapping Methods. Logan, UT,
USA. <http://earth.gis.usu.edu/swgap/
swregap_landcover_report.pdf>. Ac-
cessed January 28, 2011.

Lyons, J. E., M. C. Runge, H. P. Laskowski,
and W. L. Kendall. 2008. Monitoring in
the context of structured decision-mak-
ing and adaptive management. Journal
of Wildlife Management 72:1683-1692.

Manley, P. N., W. M. Block, F. R. Thompson,
G. S. Butcher, C. Paige, L. H. Suring, D.S.
Winn, D. Roth, C. J. Ralph, E. Mor-
ris, C. H. Flather, and K. Byford. 1993.
Guidelines for monitoring populations
of neotropical migratory birds on na-
tional forest system lands. USDA Forest
Service Monitoring Task Group Report,
Washington, D. C.

Marsh, D. M., and P. C. Trenham. 2008. Cur-
rent trends in plant and animal popula-

tion monitoring. Conservation Biology
22:647-655.

Partners in Flight. 2005. Species assessment
database. http://www.rmbo.org/pif/
pifdb.html. Accessed November 1, 2010.

Rich, T. D., C.]. Beardmore, H. Berlanga,
P.]. Blancher, M. S. W. Bradstreet, G. S.
Butcher, D. W. Demarest, E. H. Dunn,
W. C. Hunter, E. E. Iiigo-Elias, J. A.
Kennedy, A. M. Martell, 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 land-
bird conservation plan. Cornell Lab of
Ornithology, Ithaca, New York.

Chapter 5: Literature Cited

41


http://earth.gis.usu.edu/swgap/swregap_landcover_report.pdf%3e
http://earth.gis.usu.edu/swgap/swregap_landcover_report.pdf%3e
http://www.rmbo.org/pif/pifdb.html%3e
http://www.rmbo.org/pif/pifdb.html%3e

Sauer, J. R. 1993. Monitoring goals and
programs of the U.S. Fish and Wildlife
Service. Pages 245-251 in D.M. Finch
and P. W. Stangel, eds., Status and
management of neotropical migratory
birds. Proceedings of a national train-
ing workshop, September 21-25, 1993,
Estes Park, Colorado.

Sauer, J. R., and M. G. Knutson. 2008. Ob-
jectives and metrics for wildlife moni-
toring. Journal of Wildlife Management
72:1663-1664.

Thomas, L., S. T. Buckland, E. A. Rexstad,
J. L. Laake, S. Strindberg, S. L. Hedley,
J. R. B. Bishop, T. A. Marques, and K. P.
Burnham. 2010. Distance software: De-
sign and analysis of distance sampling
surveys for estimating population size.
Journal of Applied Ecology 47:5-14.

Thompson, W. L., G. C. White, and C.
Gowan. 1998. Monitoring vertebrate
populations. San Diego, Calif.: Academ-
ic Press.

U.S. Fish and Wildlife Service (USFWS).
2008. Birds of conservation concern
2008. Arlington, Virginia. http://www.
fws.gov/migratorybirds/NewRe-
portsPublications/Special Topics/
BCC2008/BCC2008.pdf. Accessed
November 1,2010.

U.S. North American Bird Conservation Ini-
tiative Committee (USNABCIC). 2009.
The State of the birds, United States
of America, 2009. U.S. Department of
Interior, Washington, D.C. http://www.
stateofthebirds.org/pdf files/State %20
0f%20the%20Birds_FINAL.pdf. Ac-
cessed December 1,2010.

U.S. North American Bird Conservation
Initiative Monitoring Subcommittee
(USNABCIMS). 2007. Opportunities
for improving avian monitoring. U.S.
Fish and Wildlife Service Division of
Migratory Bird Management, Arlington,
Virginia. http://www.nabci-us.org/. Ac-
cessed November 11, 2010.

Utah Division of Wildlife Reources
(UDWR). 2011. Utah Sensitive spe-
cies list. Salt Lake City. http://dwrcdc.
nr.utah.gov/ucdc/ViewReports/
SSL_20110329.pdf. Accessed November
1,2012.

Witmer, G. W. 2005. Wildlife population
monitoring: some practical consider-
ations. Wildlife Research 32:259-263.

42

Landbird Monitoring in the NCPN: 2012 Field Season


http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/BCC2008/BCC2008.pdf%3e
http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/BCC2008/BCC2008.pdf%3e
http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/BCC2008/BCC2008.pdf%3e
http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/BCC2008/BCC2008.pdf%3e
http://www.stateofthebirds.org/pdf_files/State%20of%20the%20Birds_FINAL.pdf%3e
http://www.stateofthebirds.org/pdf_files/State%20of%20the%20Birds_FINAL.pdf%3e
http://www.stateofthebirds.org/pdf_files/State%20of%20the%20Birds_FINAL.pdf%3e
http://www.nabci-us.org/%3e
http://dwrcdc.nr.utah.gov/ucdc/ViewReports/SSL_20110329.pdf
http://dwrcdc.nr.utah.gov/ucdc/ViewReports/SSL_20110329.pdf
http://dwrcdc.nr.utah.gov/ucdc/ViewReports/SSL_20110329.pdf

6vS 6¢ l Ll 56 0€ €s orl 061 S¢ 14 Hiysng
91 [44 144 LT Sl €l 6l 13 L € 8 14 9|0lIO 5,3>0]|ng
L1S 66 €6 144 99 Ly LS €8 SS 0€ €¢ 9 pJ1gMod papesy-umolg
l l Jadaaud umoug
G8€ LE T4 8L 6¢ 9L 14 0€ 89 Ll 8 9 paiqbulwwiny psjiey-peo.g
ST6'Y 9Ly 989 €99 [444 8€S 009 L9 665 LLY S mouieds sJamaig
LST LE K7 a4 8¢ oL 67 95 oL LE paIgdRe|g S, JaMaig
l l juijogog
l l |ea} pabuim-an|g
710°€ ¢0€ Ly LTy LSS LEE 96¢ LOE LVE L o 2174 801 Jaydienieub Aesb-anig
8zl 8¢ 8 € L€ 9 9 ze 14! v 144 jeagsolb an|g
0L9’L ove 144 (44" GEE LSL 61 8/L1 143} oL 144 oL 26 MoJieds pajeoiyy-yde|g
886'€ SEY L0S 147 LY9 L9S 314 (41 L6E (174 €S€ a9 191q1em Aeib pajeoiyr-ypelg
9¢e€ 65 474 143 o LE LE 12 LT €¢ €l €C %eaqsoub papeay-yde|g
ov € 14 145 14 9 6 mouieds pauuiyd-)pelg
0¢s 99 LL €9 S0l €9 €9 89 LS 4 4 €¢ 374 paigbulwwiny pauulyd-ye|g
¥4 14 14 l 4 14 S l 14 2apeIyd padded-ype|g
959 SL S0l v s s €9 44 60L SL aidbew paj|jig-e|g
Syl 9z L 9 13 €l o€ 9l 4} z 9z agaoyd xde|g
90¥'L Vel 0S LS (444 S0¢ L6l LOE ore 14 € 19 0L UBIM s)dIMag
l _ 1aysiybury payjag
6l 9 14 4 l € 4 l € € MO||eMS uleg
14 l l [4 MO||eMms yueg
LEQ'E 08€ 8L€E 8L€E 997 8GE 09¢€ Sly C0€ 14 6l LEL 0€¢ JaynedAy pareosyl-ysy
14 14 ¥ uoabim uedlBWY
976 ol il Lol 99 LEL il 961 70l LL Sl 9l ulqoJ ueslswy
ol 6l 0c €l ol 6 Ll ol ol ol € 9 [943593] UBSLIBWY
oLl 8l €l SE 6 L 6 S vl 8l youiyp|ob uedswy
6 € l [4 l l l € Jaddip uesuawy
€¢ 4 4 14 4 l cl MO ued WY
|ejoL (44114 *LL0C +0L0C x600C 800¢ L00¢C 900¢ §S00¢ dSid VS fd 1 sanads
Z7102-500Z ‘(sreyqey |e) |er0) pue 1eak sad paniasqo s|enplalpul Jo # Z10Z 1erqey Ja2d paniasqo sjenplAlpul Jo #

'Z107-S002 10} s|eyol saads Ajieak

pue ‘Z10zZ 10} 3edigey Aq s|e10} saads YHM “IOMISN headle|d Opesojo) UIaYoN 3y} ul sAaAIns Bulinp paniasqo saads piiq ||V v Xipuaddy

Appendix A 43



9€ L l 9 14 oL 8 € € L 9|6ed uspjon
LE 9 l Sl 6 l 9 |lenb s,jaquien
oL € 14 l [4 |lempen
A L yMmey snouibniiad
S [4 [4 l 4 yeaqsolb buiuang
44 8 vl 9¢ Ll L 1z Gl 4 8 Buijsers ueadoung
€ [4 l 8 9AOp-paJe||0d ueIseln]
[4 [4 paigqbury uisiseq
l l 9qaJb paJe]
C l L asnoib Lysng
v6L 16 ooL 86 801 9€L 66 L LS €9 9 14 Jaydyedfy Mysng
€S € 8 l 14 8 € Ll S € Jpadpoom Aumoq
861 [4 8 € 14 SE LY 6l ot 4 odun[ paks-yieq
6l [4 l € € € [4 l v 4 J9Yr3edAj} uess)|ipiod
00l vl ol Sl 8 S vl Ll Ll v oL Jmey s,19dood
a8l o€ €2 Ll 143 6 6C o€ €l € Vid 1e0JyImo||aA uowwo)
8ze’l oLl (4%4 €6l 174} LLL 661 8S1 Ll 8 [43 o [43 UdAEJ UOWWo)
9 l [4 l l l l |[1mi00d uowwod
(37 oL € Ll 9 z l z z € L Ameyiybiu uowwod
€€ 9 l 14 0l 9 9 9 Jasuebiaw uowwod)
02s 8l 70l L L8 (514 929 68l Ll L MO|[eMS HIID
({114 Ll oL L 143 Ll 9C 6C S9 [4 vl l J9yde.dinu spped
0c € € [4 L S € Jexnyd
6€8°L 1474 68¢ 987 18T 81T 961l oSl 961 S6 8Ll 6€ mouieds Buiddiyd
S l l € Buimxem sepad
6 9 l 14 L 9 paigbuy s,uissed
LoL u 8L v z 2 2 6€ v v 8 Ypuly s,uissed
CLE 9¢ 8l L LS LE (174 sol [4 l 9 6l uaim uokue)
¥SS 8¢ 6S ¥S SL LLL 6771 9¢ 9¢ €c 4 € 95006 epeue)
Ll l € €l l [IN6 eluIoIED

|eloL [4X114 *LL0C  +0L0C x600C 800¢ L00¢C 900¢ S00¢ dsid VS rd 1l sanads

Z10Z-S00Z ‘(s3edqey |[e) [e303 pue Jeak Jad panIasqo s|enpiAIpul O #

Z10Z “¥ergey 1ad panIasqo s|enplAipul o #

JU0D ‘ZL0T-S00Z 404

sjejo} sapads Alieah pue ‘g0z 104 1e31GeY AQ Sje10) saldads yiim y10M1aN nedjeld opelojo) uidyrioN ayr ur sAanins burinp paiasqo sanads puiq ||V ;v xipuaddy

Landbird Monitoring in the NCPN: 2012 Field Season

44



06l T4 9¢ 8 9¢ 14 T4 [44 143 S 6l l 93pe3dIyd uleluno
91l LEL 9s1L LSL Shl 9Ll 6.1 8€lL 09L S8 L1 paigan|q uteyunojn
19 S 6 14 S Ll € 9l [4 S piejein
o € Ll L 14 € 6 € € Ja|gJem s,Aeunl|iboen
LGl [474 144 L ot 0¢ Ll l 474 J9|q4em s,fon7
14 (4 |MO paiea-buo
4} (4 S l l € l l MjUys peaysabboq
14 L [4 L Mmouieds s,ujodur
G89 s €9 0S 981 8 (174 LL LY L Ll 9% ydulyp|ob Jassa]
6€9°L 9sl o6l €S¢C ¥8¢ o6l 9¢e LS1 €8l 8¢ cl 9Ll bununq 1nzeq
oLt 651 651 0SlL 181 LS 70l LSl ovlL GEl 0¢ 14 Mmouieds e
C C Bununq yseq
0¢ 4 l S € [4 € 14 [4 193p]|D
el scl 415 86l LLe 6Sl 8€l (4% Lyl S SolL Sl asnowy} Jadiung
€l 9 9 l 9 Bbuizung obipuj
6LY L9 88 1214 19 SS 6€ 29 65 14 14 6€ ua.Im 3snoH
0 € Mmouieds asnoH
061°€ €LE 96€ 143 695 6C 517474 €9¢ 98¢ S SS 861 ocl yduly 8snoH
cLe 4 6¢ [43 09 €¢ 374 (A7 L€ 4 3Je| pauloH
oSl 8¢ o vl 144 4 ¥4 Sl LC L Ysniyi HwisH
ot l ¥4 6 6 J9yd1edA} s,puowiwey
zLL 0€ 0z ¥4 8T Ll r44 ¥4 €l € ol LL 1axpadpoom AteH
l l |eal pabuim-uaain
ov6'c 9zs 3:13 (1144 (1133 20€ v9€ €or 0S€ (4% 6 S 99YyMmo} pajie}-usaln
LT S L [4 6l S asnoib-abes 131ealin
9 l l l € l |MO pauloy 1eain
LE [4 € 9 l € € € oL C uoJay an|q 1ealn
60Z°L SSl 445 €91l LS¢C 0SslL oL 8¢l LEL 9 6€L oL oauIA Aein
€0€l LTl 841l Lee S9¢ [44" 801 9Ll 091 4} €Ll 4 Jaynedhyy Aein
8LT X4 €€ 6L 9C LE or LE Sl oL €l i9|qiem s,zxein

|eyoL zloc *LL0C  +0L0C x600C 800¢ L00¢C 900¢ §S00¢ dSid VS fd 1l sapads

Z10Z-500Z ‘(syeyigey ||e) |e10) pue 1eah sad paniasqo s|enpiAipul o #

Z1L0Z 1exqey 13d panIasqo s|enplAIpuUl JO #

'JU0> ‘2L0Z-S00Z 104

sjejo3 saads Alieah pue ‘gL0z 104 1e31qeY AQ S[E10} sa12ads YiIm HI0MIB Neale|d opelojo) uidyrioN ayl ul sAanins burinp paniasqo saads paiq ||y :v xipuaddy

Appendix A 45



60C cl 1 oL (47 X4 LE €€ 374 4" JIayseuy) abes
9 8 L oL Ll 6 € v v l 9 l mouieds abes
04S'C €91 99¢ 1414 LY €0€ (%3 13017 SLE 79 9¢ €9 19|6u} paumod-Agny
[44 9 € € € S C 9 UJM Doy
14 4 uoabid ypoy
8z L 8 l l z l 14 L In6 pajjig-bury
78 ol 8 S cl 6 Ll Ll cl 9 € l paIgxde|q pabuim-pay
9 l [4 l [4 l yMmey pajier-pay
[43 S L (4 L L S Ll 19pnsdes padeu-pay
l l yol1eyinu paisealqg-pay
9L 6 € 9 X4 Ll €¢ L 6 lIlqsso.d pay
oLl 4} 9z 6 oL L 1 X4 oL €l S L yareyinu AwbAd
6 € l l [4 [4 uodjey} aleld
06L°L ¥8 8sl 91C 0sl LEL 6€L 9l A4 L S€ 8¢ O3JIA snoaquinid
L6Z'L | €SI 41! Jk43 L6 vL 62 LLL (44} (44 vL L Aef uoAuid
[4:]8 [4} 69 8l 9l Ll 14 [44 14 9 9 ubjsis auld
8 S € S e|jdadouleyd
T (4 S L l oL L S S l l uodjej sunibalad
€ l l l Aaudsp
9l € € [4 [4 [4 [4 [4 l l l J3|gJem paumoud-abueiQ
14 [4 8l (4 14 14 9l 19Yr3edA|y papis-aAll0
14 14 19]9A0YS UIBYLION
LL L 4" S 6l 8 9 L L l 9 MO||ems
pabuim-ybnos uisyrion

14 14 14 [teruld uiaylioN
vSl e 4 74 44 LL Ll (74 S 74 S paiqbuiypow uidyuoN
LE L z 6 z 9 S 4 z € 4 J3uiey UIBYHON
l l ymeysob uisypoN
LEY €9 ¥9 €L 0s [44 89 LS 0s [47 €l 8 43311} UISYLION
L6L'E 6lLC (423 LEV 8¢ oy 0cs €LS 9ty 6 601 19 anop buluino
|eloL cloc *LL0C  £0L0C  x600C 800¢ L00¢C 900¢ §S00¢ dSid VS fd 1 sapads

Z10Z-S00Z ‘(s¥edqey |[e) [e303 pue Jeak Jad panIasqo s|enpiapul o #

Z10Z ‘1eqey Jod panIasqo s[enpiapul Jo #

JU0D ‘ZL0T-S00Z 404

sjejo} sapads Alieah pue ‘g0z 104 1e31GeY AQ Sje10) saldads yiim y10M1aN nedjeld opelojo) uidyrioN ayr ur sAanins burinp paiasqo sanads puiq ||V ;v xipuaddy

Landbird Monitoring in the NCPN: 2012 Field Season

46



Ly €l € € 4 9l 14 9 €l MO.Jeds PaUMOID-3LIYAN
(0] %4 143 144 LT €¢ Ll 0€ 8¢ Lc 9 9¢ [4 ydleyinu paisealq-aHyan
LEE 0€ T4 8¢ 99 4% 79 4% ot S € [44 93M3d-POOM UISISIAN
(47 19 874 LS 14 65 [44 69 14 6 6€ €l Jabeuey uISIsaAN
€99 89 8L 98 65 S8 08 06 LLL cl 144 [44 Aef-gnuds uissapy
l l |MO-U233.2S UJDISIAN
1S6'L L9C [4%3 Lee 8¢ €le 8l 6€C 6¢C 6€C 8¢ Jejmopeswt UIs1sapn
LL Ll 14 Ll 44 9 C S C € € €l l paigbuiy uiaisapn
€ 4 L 9016 uJ3SINN
LSl Ll [44 6 6C 8l (114 6l Ll 9 9 S pJigan|q u1a1sapn
LLE 14 13 [43 6€ LS L9 89 144 €l L T4 oauIA Buijqiep
€L8 oLL ooL 14 9 191 ol 60l [44} €l 6S 8¢ J9|qJem selulbaip
ELE'E 99¥ 99€ S6¢ viv 6CV oS 145 €8¢ S 9S LL €EE MO[|ems ud316-13|0IA
QLL'Y LLS S/9 609 €8y Ly 681 S6v 18E LYS 144 Mmouieds Jadsap
l l JVEETY
68l L€ [44 1474 6l 6 6¢ 0€ S¢ 8 S 8l anynA Asxny
69¢ l 88 4 S 0l 8¢ ot € l MO|[eMS 93]
S8 [4% [4% [4% 6l 9 €l 9 S 8 v 211e3}1|0S S,pUdSUMO]
l l ysnJyz s,uosuiems
¥S [4 € 6 S 6 ol S S 4 Jabeue) Jswwng
6Ly LES 619 8179 LS Sov 00S 0L9 (437 Rel's,19]|91S
(¥4 8 € L [4 l 6 ¥4} vee 93YyMmo} payiods
Z6€ 6¢ 14 ol 6€ 29 69 9L 29 4 LT Jadidpues pajods
S l 14 mouleds buog
14 C ! L |MO paiea-1oys
0z 8 9 S l € S Jmey pauulys-dieys
<SL 59 14} 68 oLl v6 €9 86 ol € Ll €l 13 3[0LIO 511008
14 [4 l l [4 agaoyd s,Aes
S l Il ¢ l l moJleds yeuuenes
106 09 LEL 0Sl 8¢l 99l 88 56 €6 09 [ueJ [|lypues

|ejoL (44114 *LL0C +0L0C +600C 800¢ L00¢ 900¢ S00¢ dSid VS fd 1l sanads

Z102-500€ ‘(s1eriqey |[e) |e10} pue JeaA Jad paniasqo sjenplAipul Jo #

Z10Z 1edgey Jad paniasqo s|enpiAipul Jo #

JU0D ‘ZL0T-S00Z 404

sjejo} sapads Alieak pue ‘zL0z 104 1e31GeY AQ S[e10) sa1xads yiim )10MI8 nedjeld opelojo) uidylrioN ayr ul sAanins burinp pariasqo sapads puiq ||y v xipuaddy

Appendix A 47



"pap|og aJe sa1ads Ajiolid “Juswnuoly [euoneN buuds adid=dS|d ‘puejgniys abes=ys ‘uadiunf-uoAuid=(d ‘ueredry uoieAd|3-M0oT=Y7 :SieligeH
"(spodal snoinaid Ul UMOYS 950U} 0} BAIB|2J) P1D31I0d U3 ARy SIeaA 353y} JOj UMOYS S|1O] «

Lv0'Z8 LLY'6 895'0L €086 sst'LL 79’6 vLs'0L  LOT'LL  L8€'6 98 8zs's 798'C LZo's |eloL
Cly or Lol SL Sl LS 43 99 9C 9l 8 ac 19]gJem padwini-moj|aA
LES ool €9 68 4 6 125 89 es 143 98 1BYd pa1sealq-Mo||dA
l l 003> P3||!q-MOJ|SA
169°L €8¢ 16l 114 Z6¢ sl qsl S/l 8gl 9l L9C I3[GJIeM MOJ[DA
6l [4 l 9 € € 14 4 19]|gJem S,Uos|IN\
L € L € € L 3 JayedAh)y mojiim
S z l l l z Jpnsdes s,uoswel|jIpm
08 €l Ll ol Ll L 14 143 9 €l Asxany plian
G86°€ SLE 68€ S6¢ 143 VLS Sl8 9.9 €4S S 147 (415 6.1 HIMs pajeoiy3-sHym
l l sIql pasey-a1ymn

|eloL (44114 «L10C  x0L0C  +600¢C 800¢ £00¢ 900¢ S00¢ dSid VS fd 1l sapads

71027-S00€ ‘(siexqey |[e) [e3o1 pue teak 1ad pan1asqo sjenplalpul o #

ZL0Z 1exiqey 1ad panIasqo S|enpIAIpUI JO #

JU0D ‘ZL0T-S00Z 404

sjejo} sapads Alieah pue ‘g0z 104 1e31GeY AQ Sje10) saldads yiim y10M1aN nedjeld opelojo) uidyrioN ayr ur sAanins burinp paiasqo sanads puiq ||V ;v xipuaddy

Landbird Monitoring in the NCPN: 2012 Field Season

48



l SY'DY SVD ymeysob ulayoN
60L oLy LS SY'sDDY pJigan|q uieunop
q 9 l oY oY L] k| 1Yys peaysabboT
91¢ 08 eve'l SY Buipung 1|nze
[4 oY Buizung ueq
8 07 L10L 114 S¥ DY D4 asnowiy Jadiung
S 143 l SY Jayd3edA|) s,puowiwe
€18°c 001 LT SY'SD 99YMO} pa|Iel-usain
LT 242D SY'sD'2¥DD [F asnoub-abes Jsyealn
€ LS 0.6 sl S¥DYDD pek:| pBl: oalln Aelp
L6 1£4" € o¥DD 204 J3|gJem s,aoein
9l 9l 14 oY 204 Bl 3|bes uap|on
L oY oY 204 204 204 JDSM mey snouibnuisg
[4 2D J¥DD asnoub Aysna
(017 Lze €€ SY'sD 1aydiedfyy Aysng
14 Sl Sy J9yd1edA|) uess|(ipiod
8 133 4 B):| JMeyybiu uowwod
16 08 143 SY’'sD SY'sD Japeinnu e
9¢ €9 8 oY SY'SDDY 204 204 204 ysuiy s,uissen
[4 S 601 8G¢ p):| uaJm uohAued
A oLl €0l Sy pJigbuiwwny pa|iel-peo.g
[4 €18y 8L 143 J¥DD J¥DD pak:| pak:| MoJieds s,Jomalg
l JDSM Jutjoqogd
€L 691 L0L ovL Y mouleds payeotyl-yde|qg
14 8l¢ 9vL'E 9 oY J91q4em Aeub pareouyy-ye|g
l ¥4 8l D mouseds pauuiyd-yde|g
€9 0¢ 14 Sy a1dbew paj[ig-3de|g
6 6¢ 8178 625 204 U3JM S)PIMag
6 SY Jaddip uesuswy
dsid VS rd H1 9l 414 0L 411 9 uoibay 91 414 0l 414
2102-500¢ AybIl4 ul sisuried SM4SN Hman awleu uowwod

"eyiqey Jad paniasqo s|enplAipul jo Jaquinp

suoneubisap juswabeuepy

-Jelqey Jad sjejol sanads pue suoneubisap

jJuswabeuew pue uoil}eAIdsSu0d YLIM ‘ZL0Z-S00Z DMOMISN hedle|d Opelojo) UISYION 3Y} Ul S}1D3suel) Uo paAIasqo mw_uwam >u._.h0_hn_ q X__ocwﬂo_<

Appendix A 49



(5002 YDI|4 Ul s1auMed) sapads

diyspiemals [euoibay = Gy ‘sainads diyspiemals [elusuinuod=s) ‘sanads UIaduod) [euoibay=2y ‘saads UIsdU0D) [BIUBUNUOD=DD ‘9] UOIBaY UONRAIBSUOD) PAIg=9| ¥Dg ‘0| UOIB3Y UONLAISUOD pAIg=0LYDd ¢
(8007 9DIIBS BYIIP|IA PUB Ysl4 "S'N) (U0IBaY BlIeId-UIRIUNOIA) 9 UOIBaY 104
UJ32U0D) UONBAIBSUOD JO piig=DDg (Neajeld OPLIOjOI/Sa1D0Y UIAYINOS) 9| LOIB3Y UONBAISSUOD PlIg=9] YOg ‘(SAIYP0Y UISYLON) 01 UOIB3Y UONBAISSUOD plig=01Y¥Dg ‘32IAI3S SJIIPJIA PUB sl 'S N=SAMSN ¢

$9129dS SHP|IM=DSM ‘SaPads 1uawaalby UoeAIISUOD=SY D 'sa1pads palabuepu Ajjeiapa4=S534 'sa1pads pausieaiy] Ajjeiapad=S14 ‘saixads alepipued) [elapad=SD 'Sa2InN0say )

(1107) 3517 2123dS SAINSUSS Yein ‘uIaduo) Jo
IAA JO UOISINIG YyeIN=YAdN .

‘Juswnuol |euonen buuds adid=dsId ‘puejgniys abes=ys ‘adiunf-uoAuid=(d ‘uelied UOIBAS|S-MO|=YT :S}PHCEH

l D4 pak:| So4 0032N3 P3||1q-MOJ|SA
l oL J¥DD SY'2D 204 204 k| S3d 13y1e2A]1) MOJ|IAN
14 l SY'SD SY'SD pp):! Jaypnsdes s,uoswel||IAn
0¢ G8¢ q9Z’L SEV'T S¥DD 2D HIMS pPa3eoIy1-aHYAN
oL o 17 Sy pJIgan|q uIa1sapn
Lol [43 8€¢ Sy 03JIA Buljgiepn
z0¢ 89¢ €0¢ SY'D¥DD 13|qlem s,erulbaip
4 (1137 €LS 0lE'C SY MO[|eMS US46-13|0IA
l Bl SEEYN
LE (%4 S SY 9.11B11|0S S,pUSSUMO]
S D JDd JDSM |MO paJea-1i0ys
8l SSl Sl 19747 Sy agaoyd s,Aes
l 006 l ood ood Jayseuy abes
90C € pYY ppl:! 204 mouJeds abes
Sl 98 [43] 68 Sy USJM POy
L q SY'sD Japnsdes padeu-pay
& €€ Sy [119ss04> pay
SS SS )| yoreyinu AwbAd
S 1% )| 204 204 uod|ey} auleld
SOl 0€s §SS Sy 03.IA Snoaqwin|d
¥0€ ¥4 99 SY'SDDYDD 2D 204 BBk Kel uoAuid
[4 VA7 09 QS S¥'DY upisis auld
€ v vl 174 Jod ol oDd uod|e} sulibalad
13 0l l 2D D420 pil:! Jayd1edA|4 papis-aall0
LT ol p):| Jd144ey UJsdyuoN

dSid VS fd d1 91 ¥4 ol ¥dog 9 uoibay 9l ¥4 Ol ¥do4
Z107-500¢ Aybild ul sisuried SMASN “man sweu uowwod

“eyiqey Jad panIasqo s|enplAipul Jo Jaquiny

suoneubisap Juswabeuel

7uo0d ‘peyqey 4ad sjejo} sapads

pue suoneubisap Juswabeuew pue UoRRAIISUOI YIM ‘ZL0Z-S00Z “Y10MISN Nealeld opeiojo) UIdyIoN Sy} Ul S}Iasuel) Uo paalasqo sanads Ay iold g xipuaddy

Landbird Monitoring in the NCPN: 2012 Field Season

50



The Department of the Interior protects and manages the nation’s natural resources and cultural heritage; provides

scientific and other information about those resources; and honors its special responsibilities to American Indians, Alaska
Natives, and affiliated Island Communities.

NPS 960/121303, June 2013



National Park Service
U.S. Department of the Interior

Natural Resource Stewardship and Science
1201 Oak Ridge Drive, Suite 150
Fort Collins, Colorado 80525

www.nature.nps.gov

EXPERIENCE YOUR AMERICA™



	1  Introduction
	1.1  Program history
	1.2  Reasons for monitoring
	1.3  Monitoring objectives

	2  Methods
	2.1  Study area
	2.2  Field personnel
	2.3  Site selection
	2.4  Sampling design
	2.5  Data analysis
	Figure 2-1. Transect locations by habitat, Utah units.
	Figure 2-2. Transect locations by habitat, Colorado units.
	Figure 2-3. Transect locations, Fossil Butte National Monument.
	Figure 2-4. Point-count and area-inventory locations, Pipe Spring National Monument.

	3  Results
	Table 3-1. Bird sampling periods and effort in each habitat in the Northern Colorado Plateau Network, 2012.
	Table 3-2. Bird totals and averages by habitat in the Northern Colorado Plateau Network, 2012.
	3.1  Density estimates
	Table 3-3. Estimated densities per km2 (D), lower and upper 95% confidence limits (LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample sizes (n) of breeding birds in NCPN low-elevation riparian habitat, 2005–2012.
	Table 3-4. Estimated densities per km2 (D), lower and upper 95% confidence limits (LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample sizes (n) of breeding birds in NCPN pinyon-juniper habitat, 2005–2012.
	Table 3-5. Estimated densities per km2 (D), lower and upper 95% confidence limits (LCL, UCL) on D, percent coefficient of variation of estimates (%CV), and sample sizes (n) of breeding birds in NCPN sage shrubland habitat, 2005–2012. 

	3.2  Trend estimates
	Table 3-6. Best approximating models of population trend for priority avian species in the NCPN, 2005–2012, including estimated regression coefficients their standard errors (SE).
	Figure 3-1. Estimated densities and population trends of ten avian species in the Northern Colorado Plateau Network, 2005–2012. Error bars represent standard errors of density estimates. Dashed lines represent the best estimate of observed population tren


	4  Discussion
	5  Literature Cited
	Appendix A: All bird species observed during surveys in the Northern Colorado Plateau Network, with species totals by habitat for 2012, and yearly species totals for 2005–2012.
	Appendix B. Priority species observed on transects in the Northern Colorado Plateau Network, 2005–2012, with conservation and management designations and species totals per habitat.

