National Park Service
U.S. Department of the Interior

Natural Resource Stewardship and Science

Landbird Monitoring in the
Northern Colorado Plateau Network

2011 Field Season

Natural Resource Technical Report NPS/NCPN/NRTR—2012/596




ONTHE COVER

Clockwise from top: lazuli bunting (Bill Schmoker), black-chinned sparrow (Gerry Dewaghe), Canyonlands
National Park (Jeff Birek). Used with permission.



Landbird Monitoring in the
Northern Colorado Plateau Network

2011 Field Season

Natural Resource Technical Report NPS/NCPN/NRTR—2012/596

Prepared by

Jora Fogg

Rocky Mountain Bird Observatory
P.O. Box 1232

Brighton, CO 80603

Editing and Design

Alice Wondrak Biel

Northern Colorado Plateau Network
National Park Service

P.O. Box 848

Moab, UT 84532

June 2012

U.S. Department of the Interior

National Park Service

Natural Resource Stewardship and Science
Fort Collins, Colorado



The National Park Service, Natural Resource Stewardship and Science office in Fort Collins,
Colorado, publishes a range of reports that address natural resource topics of interest and
applicability to a broad audience in the National Park Service and others in natural resource
management, including scientists, conservation and environmental constituencies, and the
public.

The Natural Resource Technical Report Series is used to disseminate results of scientific
studies in the physical, biological, and social sciences for both the advancement of science
and the achievement of the National Park Service mission. The series provides contributors
with a forum for displaying comprehensive data that are often deleted from journals because
of page limitations.

All manuscripts in the series receive the appropriate level of peer review to ensure that the
information is scientifically credible, technically accurate, appropriately written for the in-
tended audience, and designed and published in a professional manner. This report received
informal peer review by subject-matter experts who were not directly involved in the collec-
tion, analysis, or reporting of the data.

Views, statements, findings, conclusions, recommendations, and data in this report do not
necessarily reflect views and policies of the National Park Service, U.S. Department of the
Interior. Mention of trade names or commercial products does not constitute endorsement
or recommendation for use by the U.S. Government.

This report is available from the Northern Colorado Plateau Network website,
http://www.nature.nps.gov/im/units/ncpn, as well as at the Natural Resource Publications
Management web site, http://www.nature.nps.gov/publications/nrpm.

Please cite this publication as:

Fogg, J. A. 2012. Landbird monitoring in the Northern Colorado Plateau Network: 2011 field
season. Natural Resource Technical Report NPS/NCPN/NRTR—2012/596. National Park
Service, Fort Collins, Colorado.

NPS 960/115251, June 2012

Landbird Monitoring in the NCPN: 2011 Field Season



Contents

FIQUIES ettt e s e s ae e e s me e e e ane e s e ne e e e nn e e e n e e e nneeeneean v
=1 ] 1= vii
EXE@CUTIVE SUMIMIATIY ..ttt e e nr e e e e enns ix
AULhOT INFOrMAtioN ..o e e e ens Xi
e 0] 037/ 4 LSS OPRRT PRI Xiii
ACKNOWIEAGEMENTS ...ttt n e nne e XV
I oY [ ot e o S 1
1.1 Program RISTOTY .......eceiiii e 1
1.2 Reasons fOr MONITOING ....cceiiiiiiriiieres et e 1
1.3 MONItOriNG ODJECHIVES ..coueeeeieeeeeee ettt esneesaeenneens 1
|V 1= g o Yo L3RRS 3
B B AU e 1Y 1 Y- PR 3
2.2 Field PEISONNEI .....cciie ettt ettt e st e et e e eebee e eneeesareeereeens 3
8 Y1 =TT =1 1= 4o o S 3
Y- T 0T o] [T e e (1L | o TSRS 7
2.5 Data @NalySiS ...eeeiueieiiie it ete e b e sneeesreeereeens 7
T =T U 3R 9
3.2 LoW-€levation Fiparian ........cooeo ettt 9
3.2 PINYON-JUNIPET ittt e s s e e e e e e e e e nn e e e ne e e ne e e enneeennis 20
3.2 5age Shrubland ... 32
3.3 Pipe Spring National MonUMENT........ccciiiiiiieiieee s 32
L Yol B 1] ) o 43
L I & T (U L= Y o I 4 =Y o o USRS 43
4.2 KNoWIedge-Sharing ........cccuueeieriiiiiieese e 43
4.3 Pipe Spring National MoNUMENt.........cooiiiieiieee e 44
5 Literature CIted .. ..ot st 45
Y o] o =T g o [Tl =T3P 47
Appendix A. Total bird species observed during surveys in the Northern Colorado
Plateau Network by habitat (2011) and year (2005-2011). ...cceeveeveereererreeneeseeeseeeneens 47
Appendix B. Priority species observed on transects in the Northern Colorado
Plateau Network, 2005—207 1. ...coiuiiiieeriieeieeerieeesiee e sree e e sseeesseesneessseeessseesnseeeseesn 52

Contents






Figures

Figure 2-1. Transect locations by habitat, Utah Units...........cccooiiiiiiinince e 4
Figure 2-2. Transect locations by habitat, Colorado UNits..........ccooeeeiiiieiiene e 5
Figure 2-3. Transect locations, Fossil Butte National Monument. .........ccoceviiininnenesieneeeseseee s 6
Figure 2-4. Point-count and area-inventory locations, Pipe Spring National Monument. ...................... 6

Figure 3-1. Estimated densities and population trend of rock wren in NCPN low-elevation riparian
LR E ] oY= LA 0101 O I 11

Figure 3-2. Estimated densities and population trend of Bewick’s wren in NCPN pinyon-juniper
LT o1 = L0 Lo I SR 21

Figure 3-3. Estimated densities and population trend of black-throated gray warbler in NCPN
pinyon-juniper habitat, 2005-20T1T ......cciriiierieeee et r e 21

Figure 3-4. Estimated densities and population trend of white-throated swift in NCPN pinyon-
juniper habitat, 2005-20T7 ......oi ittt sae e sae e ae e arenaes 22

Figure 3-5. Estimated densities and population trend of gray vireo in NCPN pinyon-juniper
habitat, 2005-20T1T .....eiiiiiiiee ettt bt et a et e b e a e et et e sae et b nre s 22

Figure 3-6. Estimated densities and population trend of plumbeous vireo in NCPN pinyon-juniper
habitat, 2005-20T1T ..ottt bbbt e e e s e e e e e e en e e e e e n e nae e rennean 23

Figure 3-7. Estimated densities and population trend of Virginia’'s warbler in NCPN pinyon-juniper
habitat, 2005-20T1 ..coiueuierteeriee ettt sttt e e e bt b e b et e b et b e b et e e b 23

Figure 3-8. Estimated densities and population trend of black-billed magpie in NCPN sage
shrubland habitat, 2005=20T1 .......ocoiiiie e e e e e e e e s s eeabe e e s eessbaeessessbaeessesnreeeeas 33

Figure 3-9. Estimated densities and population trend of violet-green swallow in NCPN sage
shrubland habitat, 2005-20T7T .......ocoeiie e e e e e e e e e e s s e e e e s e enbaeeeeesraeeeas 33

Figure 3-10. Estimated densities and population trend of dusky flycatcher in NCPN sage
shrubland habitat, 2005—207T1 ....coceiiiiiiieeee e e e e e s e e e e e e s s aa e s e e eeeeeasseeeeessnrens 34

Figure 3-11. Estimated densities and population trend of sage thrasher in NCPN sage shrubland
(o1 = L0 Lo SR 34

Figure 3-12. Estimated densities and population trend of Say’s phoebe in NCPN sage shrubland
habitat, 2005-20T1T ..ottt bttt bt e e e s e e e e e ea e e e e e r e eae e rennean 35

Contents

Y






Tables

Table 3-1. Bird sampling periods and effort in each NCPN habitat, 2011

................................................. 9
Table 3-2. Bird totals and averages by NCPN habitat, 20T 1......ccccoiiiiiiiiiree e 9
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, 2005-20TT.......ccceoeeierirereereeree e 12
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, 2005-20T1. ......ccoiiiieei e 24
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, 2005-20T1. .......ccociiiiriiieee e s 36

Contents

Vii






Executive Summary

In 2011, the Rocky Mountain Bird Observatory (RMBO), in cooperation with the National
Park Service, completed the seventh year of a habitat-based landbird monitoring program
in national parks of the Northern Colorado Plateau 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 man-
agers and supports the National Park Service’s goal of developing long-term monitoring of
biological indicators for network parks. The program is also consistent with goals empha-
sized by the U.S. North American Bird Conservation Initiative Committee (USNABCIMS
2007).

In 2011, RMBO staft surveyed 45 transect locations within 11 NCPN units, placing 15 tran-
sect locations in each of the three habitats of interest: low-elevation riparian, pinyon-juniper,
and sage shrubland. To increase sample size, all transect locations were surveyed twice dur-
ing the breeding season. Using a modified monitoring design, staff also conducted four point
counts two times each, as well as four area searches at Pipe Spring National Monument.

This year, RMBO completed 100% of the assigned surveys with 94 transect visits between
May 7 and July 7. A total of 9,626 birds of 115 species were recorded. The monitoring crew
detected 2,997 birds of 85 species in low-elevation riparian, 2,850 birds of 76 species in pin-
yon-juniper, and 3,493 birds of 88 species in sage shrubland habitat. At Pipe Spring National
Monument, observers detected a total of 286 birds of 36 species. The crew recorded one new
species (bobolink) at Dinosaur National Monument.

Density estimates were generated for species with more than 80 independent detections
from 2005 to 2011. This year, density estimates were calculated for 57 species in at least one
habitat. The data yielded robust density estimates (coeflicient of variation (CV) < 50%) for 40
species in 2011. The RMBO staff expects to reach the target of detecting a population change
of at least 3% within 30 years for these 40 species. The crew recorded 44 bird species of con-
servation or management concern throughout the network, and calculated density estimates
for 24 of those species.

Because seven years of data have been collected, the minimum number of detections used
to estimate densities was increased from 60 to 80, following recommendations by Thomas
and others (2010). Making this change initially decreased the number of species with density
estimates but will provide more reliable estimates over time.

A second year of trend analyses was conducted for those 25 of 44 species of conservation or
management concern. Separate analyses were performed for each habitat. Significant trends
were detected for 12 species. The results for several species differed from those obtained in
2010. For instance, black-billed magpie in sage shrubland habitat went from a negative trend
in 2010 to a quadratic trend in 2011. Bewick’s wren continued to decline in pinyon-juniper.
Long-term monitoring will be necessary for interpreting population status and trends for
avian species of the NCPN.
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1 Introduction

1.1 Program history

In 2011, the Rocky Mountain Bird Observa-
tory (RMBO), in cooperation with its part-
ner, the National Park Service (NPS), com-
pleted the seventh year of a habitat-based
landbird monitoring program in national
parks of the Northern Colorado Plateau Net-
work (NCPN). This program is designed to
provide rigorous population trend data on
most diurnal, regularly occurring, breeding
landbird species in 11 national parks in Colo-
rado, Utah, and Wyoming. We also sampled
Pipe Spring National Monument (PISP),
Arizona for the third year, using a modified
monitoring design. In addition to monitoring
landbird populations, this program generates
information useful for managing birds, such
as annual density estimates, habitat asso-
ciations, and spatial distribution. It also sup-
ports the NCPN'’s efforts to develop long-
term natural resource monitoring programs
for its park units. Modeled after our Colora-
do habitat-based monitoring program (Leu-
kering et al. 2000), the NCPN monitoring
effort is consistent with goals emphasized by
the U.S. North American Bird Conservation
Initiative Committee (USNABCIMS 2007).

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 et al. 1993; Sauer 1993).

1.3 Monitoring objectives

The NCPN/RMBO landbird monitoring
program uses the Partners in Flight (PIF)
plan (Rich et. al. 2004) as a guideline for bird
conservation. PIF is a partnership of fed-
eral and state agencies, industry, non-gov-
ernmental organizations, and many others,
with the goal of conserving North American
birds. In 1991, PIF began developing a for-
mal species-assessment process that could
provide consistent scientific evaluations of
conservation status across all bird species in
North America and identify the most impor-
tant focus areas for the conservation of each
species. This process applies quantitative
rule sets to data on population size, distribu-
tion, trends, threats, and regional abundance
of birds to rank species 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 objectively assign regional and con-
tinental conservation 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, and to provide “ear-
ly-warning” information for all monitored
species through a habitat-based approach to
data collection. We calculated an 80% prob-
ability of detecting a minimum population
change rate of 3.0% per year in 30 years, with
a Type I error rate of 10% to provide long-
term status and trend estimates for land-
birds in those habitats. We anticipate that
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.

Chapter 1: Introduction
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We will use these data to generate decision  and provide a better measure of conserva-
support tools, such as population estimate  tion success.
models, to help guide conservation efforts
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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), pin-
yon-juniper (PJ), and sage shrubland (SA).
A panel of NPS resource managers selected
these habitats because they represent distinct
bird communities and are each associated
with park management questions. During
the spring and summer of 2005, RMBO staft
established 45 transect locations (15 in each
habitat, Figures 2-1, 2-2, 2-3). In 2009, four
point-count locations and area inventories
were added at Pipe Spring National Monu-
ment (Figure 2-4).

2.1.1 Lowe-elevation riparian

Low-elevation riparian (LR) habitat com-
prises mostly scattered stands of Fremont
cottonwood (Populus fremontii) and box-
elder (Acer negundo) along perennial streams,
sometimes within deeply-cut canyons. Tam-
arisk (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 park units, it is still fairly com-
mon in this habitat type.

2.1.2 Pinyon-juniper

Pinyon-juniper (P]) habitat typically occurs
at elevations just above semidesert shrubland
habitat, typically above 1,500 m. PJ is present
on most of the ridges and mesas, and is the
most extensive habitat, in the NCPN. Pin-
yon pine (Pinus edulis) and juniper (Juniperus
spp.) are the dominant species in this habitat,
and depending on the site may have a signifi-
cant sage component. Their relative abun-
dance and composition vary significantly in
this habitat type.

2.1.3 Sage shrubland

The sagebrush shrubland (sage shrubland;
SA) community occurs extensively on the
Colorado Plateau. The stands of sage sur-
veyed in the NCPN are generally narrow
“fingers” of pure sage, and the point-count
stations are often near forests. The most

common species of sagebrush in the NCPN
are big sagebrush (Artemisia tridentata) 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 in 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

In 2011, the RMBO field staff consisted of
three experienced biologists with excellent
aural and visual bird-identification skills. All
three had conducted surveys for RMBO in
past years. Biologists completed a five-day
training program at the beginning of the sea-
son to ensure full understanding of the field
protocol.

2.3 Site selection

The NPS and RMBO selected survey sites
for LR, PJ, and SA during winter 2005. For
LR survey sites, the options were limited to
crossable streams, excluding the Colorado,
Green, Gunnison, and Virgin rivers. Be-
cause there is a limited amount of riparian
habitat, survey locations were manually se-
lected; RMBO staff ground-proofed ripar-
ian stands and established transects in 2005.
During ground-proofing, a few of the stands
were found not to fit the selection criteria. In
these cases, replacement stands were chosen
following the same conditions. These same
locations have been surveyed every season
since 2005.

For PJ and SA habitat, GIS and the Southwest
Regional Re-GAP Analysis Project (Lowry et
al. 2005) were used to randomly select sites
from a pool of habitat “stands” that were
large enough to accommodate transects. Ar-
eas with >50% slope were excluded from the
list of potential sites to ensure that selected
stands could be accessed safely on foot.

Chapter 2: Methods
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NCPN Landbird Monitoring, 2011

Fossil Butte NM .

[ | Sage shrubland transect

ﬂ Park boundary

Figure 2-3. Transect locations, Fossil Butte National Monument.

NCPN Landbird Monitoring, 2011
Pipe Spring NM
¢ Point count location

@ Area search start location

a Park boundary

Figure 2-4. Point-count and area-inventory locations, Pipe Spring National Monument.
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Point-count and area-search locations at
Pipe Spring NM were placed in each dis-
tinct habitat represented in the monument
as previously described, spaced at least 250
m apart. Area-search start locations were se-
lected in order to efficiently cover all areas of
the monument.

2.4 Sampling design

RMBO staff sampled landbird populations
in each habitat following the protocol estab-
lished by Leukering (rev. 2005) and modified
by Hanni and others (2011). All transects
were surveyed between one half-hour before
sunrise and 11am. Up to 15 five-minute point
counts were conducted at stations located at
250-m intervals along each transect. In order
to increase the sample size, the crew sur-
veyed each of the 45 transect locations twice
during the summer, with each visit occurring
on a separate day. At each point, all birds de-
tected during the five-minute point count
were recorded. For every bird detected dur-
ing a point count, the crew recorded species,
sex, horizontal distance from the observer,
the minute each bird was detected, and the
type of detection (e.g., call, song or visual).

Observers measured horizontal distances
to each bird using laser rangefinders. When
it was not possible to measure distance to a
bird, observers estimated distance by mea-
suring 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 rare or difficult-
to-detect species encountered while travel-
ing between points (e.g., woodpeckers, owls,
raptors). All non-independent detections of
birds were considered to be part of a “clus-
ter” (i.e., flocks or pairs of conspecific birds
together in close proximity) rather than sepa-
rate independent observations.

At the start and end of each transect, ob-
servers recorded time, temperature, percent
cloud cover, and precipitation type, and es-
timated the Beaufort scale wind-speed cat-
egory. The crew measured distances between
points using hand-held GPS units and re-
corded all GPS data in Universal Transverse
Mercator (UTM) North American Datum
1983 (NAD 83). At each point, the crew re-
corded UTM coordinates, habitat informa-

tion (within a 50-m radius), and distance
from a road (if within 100 m). Habitat infor-
mation included the structural stage as well
as types, relative abundance, percent cover-
age, and mean height of trees, shrubs, and
groundcover. If there was a distinct tree sub-
canopy present, the tree species was/were re-
corded. All of these data were recorded prior
to beginning each point count.

At Pipe Spring NM, observers used the pro-
tocol described above for the point-count
portion of surveys. This year, monitoring was
further refined to include diurnal and noc-
turnal area searches, because the small size
of the monument makes it feasible to record
species that may be missed by traditional
point-count methods, as well as breeding
data. A total of four 20-minute area searches
of the entire monument were conducted this
year. Two diurnal-area searches were con-
ducted upon completion of the four point
counts on separate dates, and two nocturnal-
area searches covering the same areas were
conducted beginning at dusk and concluding
after 20 minutes. The observer continuously
walked the monument, tallying all individual
birds heard and seen along with information
on any breeding or flocking behavior. The
observer also recorded the UTM coordi-
nates of start locations, start and end times,
and weather information.

2.5 Data analysis

2.5.1 Distance analysis

RMBO staff used the analysis software Dis-
tance 6.0 (Thomas et al. 2010) to estimate
detection probabilities using the point-count
data. Analysis of distance data is accom-
plished by fitting a detection function to the
distribution of recorded distances. The dis-
tribution of distances can be a function of
characteristics of the object being recorded
(e.g., a bird’s size, color, movement, volume,
or frequency of song), the sampling land-
scape (e.g., density of vegetation), and ob-
server ability. Because the detection function
is unique to each species in each habitat, Dis-
tance 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 relies on three as-
sumptions, all of which are reasonably well

Chapter 2: Methods
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met by this program: (1) all birds at the point
(distance = 0 m) are detected, (2) distances of
birds close to the point are measured accu-
rately, and (3) birds do not move in response
to the observer’s presence.

RMBO staff estimated densities of spe-
cies with at least 80 independent detections
within a habitat across all years. Birds flying
over and not using the immediate surround-
ing landscape, and birds detected between
points, were excluded from analyses. For
each species, the staff 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 distribu-
tion of distances (Buckland et al. 2001). We
used Akaike’s Information Criterion correct-
ed (AICc) for small sample size and model-
selection theory to select the most parsimo-
nious detection function for each species
(Burnham and Anderson 2002). We estimat-
ed variance in Distance 6.0 using bootstrap-
ping of transects within strata rather than
empirical estimates. Empirical methods tend
to underestimate variance from small sample
sizes.

Unless otherwise specified, all bird spe-
cies names listed in this report are from the
American Ornithologists’ Union Check-list
of North American Birds (AOU 2007).

2.5.2 Trend detection

Using weighted regression and Information-
Theoretic model selection (Burnham and
Anderson 2002), RMBO staff modeled ob-
served trends in populations of all species of
conservation concern (Appendix B) in each
habitat using data from all years (2005-2011).
For each species, staff modeled four different
functions using Proc REG in program SAS
(SAS Institute 2007): no trend (intercept-
only model), linear trend, quadratic trend,
and log-linear (pseudo-threshold) trend.
For small sample sizes, AICc was used to
select the most parsimonious trend model
for each species (Burnham and Anderson
2002). Input data were density estimates and
their variances, with the inverse of the coef-
ficient of variation (CV) used as a variable
weight (giving more weight to more precise
estimates). Confidence limits of the beta es-
timate (B, ) were used to determine signifi-
cance of the trend. Trend detection was also
performed in 2010, but the number of detec-
tions used in analysis changed in 2011 due to
new truncations used in Distance analyses.
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3 Results

In 2011, the seventh year of RMBO land-
bird monitoring in the NCPN, 1,233 point
counts were conducted along 45 transects
in three habitats between May 7 and July 7,
2011 (Table 3-1). All transect locations were
surveyed twice. Ninety-one percent of the
point counts were completed (1,233 out of
1,350). Some point counts were not complet-
ed because of weather (wind, rain or heat: 76
points), poor GPS reception along the can-
yons of the low-elevation riparian transects
(17 points), and rivers that could not be safe-
ly crossed (24 points).

Excluding between-point detections of low-
density species, observers recorded 9,626
birds of 115 species (Table 3-2, Appendix A).
We detected 2,997 birds of 85 species in low-
elevation riparian, 2,850 birds of 76 species
in pinyon-juniper, and 3,493 birds of 88 spe-
cies in sage shrubland habitat. One new spe-
cies, a female bobolink, was recorded at Di-
nosaur NM on May 24. This bird was likely
amigrant.

A total of 286 birds of 36 species were de-
tected during surveys in Pipe Spring NM.
Observers recorded 119 birds of 28 species
during point counts. During the nocturnal-
and diurnal-area searches of the monument,
170 birds and five additional species that had
not been previously detected were recorded:
black phoebe (confirmed nesting), Bewick’s
wren, lazuli bunting, common poorwill, and
great horned owl.

This year, density estimates were calculated
for 57 species in at least one habitat. These 57
species represent 50% of species detected on
transects in the NCPN during 2011, and 91%
of birds observed on transects during 2011.
The habitat-stratified data yielded robust
density estimates (CV <50%) for 40 species.

RMBO recorded 44 bird species that are of
conservation and management concern (pri-
ority species) throughout the NCPN (Ap-
pendix B). Density estimates were calculated
for 24 of these species.

3.2 Low-elevation riparian

All 15 LR transect locations were surveyed
twice this year. Density estimates were calcu-

Table 3-1. Bird sampling periods and effort in each NCPN
habitat, 2011.

Habitat Dates sampled Transects* c:;::s
Low-elevation riparian May 10-June 30 15 408
Pinyon-juniper May 07-July 1 15 390
Sage shrubland May 14-July 7 15 435
All habitats May 07-July 7 45 1,233

*Technicians attempted to survey all transect locations twice.

Table 3-2. Bird totals and averages by NCPN habitat, 2011.

Birds per Species per
Birds transect  Species transect
Habitat detected (avg) detected (avg)
Low-elevation riparian 2,997 206 85 30
Pinyon-juniper 2,850 195 76 27
Sage shrubland 3,493 241 88 27
All habitats 9,340 214 115 28

lated for 37 species, of which 14 were priority
species, from 2005 to 2011. Density estimates
for 2011 could not be calculated for seven of
the 37 species because of small sample size.
The pooled data for 2005-2011 yielded ro-
bust density estimates (CV <50%) for 24 spe-
cies and a moderately robust estimate (CV
= 50-75%) for six additional species (Table
3-3). RMBO expects to reach the target of
detecting population changes of at least 3%
within 30 years for these 30 species, which
represent 44% of species detected and 91%
of birds detected in LR habitat.

Estimated densities recorded in LR were
highest for the following 10 species in 2011
(listed in order from highest to lowest

density):

1. Blue-gray gnatcatcher

2. Black-chinned hummingbird
3. Spotted towhee

4. Yellow warbler

5. Lazuli bunting

6. Ash-throated flycatcher

7. Yellow-rumped warbler

8. House finch

9. Lesser goldfinch

10. Chipping sparrow

Chapter 3: Results 9



For the following 18 species, estimated den- ~ 3.7.1 Trend detection
sities were higher in .LR than.ln the other Rock wren (B = -0.46; 95% CI = -0.22,-
two habitats sampled in 2011 (listed in order trend S

. . 0.71) showed evidence of significant popula-
from highest to lowest density): .

tion change over the last seven years because

the confidence limits around the beta esti-
mate do not contain zero. The best approxi-
mating model for rock wren was a quadratic
Spotted towhee trend (Figure 3-1). The best model for all
Yellow warbler other species of concern with density esti-
mates in LR habitat was the intercept-only
(constant) model, indicating no significant
Ash-throated flycatcher change in population estimates over time.

Yellow-rumped warbler
House finch
Lesser goldfinch

. White-throated swift

. House wren

Blue-gray gnatcatcher
Black-chinned hummingbird

Lazuli bunting

O© ® NN s =

—_ = =
N = O

. Song sparrow

—_
S8

. Brown-headed cowbird
. Yellow-breasted chat
. Say’s phoebe

— = =
AN O

. Warbling vireo

—_
N

Common raven

—_
[oe]

. Western wood-pewee
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Rock Wren
Lowland Riparian Habitat

Density (individuals/km?)
|

2
{ { { { { { {
2005 2006 2007 2008 2009 2010 2011

Figure 3-1. Estimated densities and population trend of rock wren in NCPN low-elevation
riparian habitat, 2005-2011. 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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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, 2005-2011.

Species Year b Confidence limits %CV N
LCL UCL

American robin 2005 5.33 2.57 11.06 46 15
2006 7.38 3.72 14.65 43 23
2007 7.41 3.90 14.10 40 24
2008 8.29 4.48 15.31 38 26
2009 - - -- - 4
2010 5.46 2.01 14.88 66 16
2011 -- -- -- -- 9

Ash-throated flycatcher 2005 15.13 10.85 21.10 20 153
2006 23.51 17.86 30.96 17 239
2007 20.01 15.09 26.54 17 207
2008 18.37 13.35 25.27 19 191
2009 17.20 12.43 23.80 20 141
2010 21.58 15.54 29.97 20 192
2011 23.86 17.66 32.22 18 225

Bewick’s wren 2005 7.02 3.63 13.55 42 44
2006 15.52 9.08 26.52 33 100
2007 8.54 4.32 16.86 43 56
2008 8.43 4.52 15.71 39 57
2009 15.37 8.83 26.77 35 85
2010 3.58 1.91 6.72 40 20
2011 2.28 1.17 4.45 42 14

Black phoebe 2005 5.00 1.59 15.73 76 10
2006 4.45 1.37 14.44 81 10
2007 8.58 2.62 28.12 82 19
2008 - - -- - 9
2009 8.35 3.17 21.99 64 20
2010 - - - - 2
2011 - - -- - 2

Black-chinned hummingbird 2005 149.79 94.18 238.25 29 28
2006 185.35 107.92 318.34 34 35
2007 113.93 68.48 189.55 32 22
2008 116.51 70.30 193.11 31 23
2009 119.37 69.05 206.35 34 20
2010 74.48 43.88 126.40 33 13
2011 97.83 58.78 162.81 32 18

12 Landbird Monitoring in the NCPN: 2011 Field Season



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, 2005-2011, cont.

Confidence limits

Species Year D %CV n
LCL UcL

Black-headed grosbeak 2005 3.74 1.22 11.46 76 11
2006 7.14 4.03 12.64 35 22
2007 3.98 1.76 8.99 52 12
2008 5.36 2.80 10.26 41 17
2009 6.65 2.53 17.49 64 17
2010 -- -- -- -- 9
2011 4.27 2.13 8.58 44 12

Black-throated gray warbler 2005 7.10 3.76 13.42 40 38
2006 14.09 8.55 23.21 31 76
2007 9.93 6.66 14.81 25 54
2008 19.70 10.26 37.84 41 106
2009 10.21 4.42 23.57 54 45
2010 10.99 6.62 18.24 32 52
2011 14.13 7.97 25.04 36 70

Black-throated sparrow 2005 5.63 2.62 12.12 49 49
2006 5.98 3.21 11.12 39 51
2007 6.68 2.60 17.17 62 62
2008 7.46 3.68 15.12 45 67
2009 20.13 9.17 44.18 50 138
2010 8.15 4.22 15.77 42 60
2011 11.52 6.21 21.37 39 96

Blue-gray gnatcatcher 2005 57.05 42.17 77.17 18 112
2006 74.57 51.21 108.59 22 149
2007 55.82 40.41 77.11 19 115
2008 66.76 44.46 100.23 24 136
2009 144.63 103.63 201.87 20 230
2010 93.20 68.64 126.55 18 166
2011 105.95 82.97 135.30 14 196

Brown-headed cowbird 2005 - -- - -- 7
2006 9.37 4.82 18.24 42 24
2007 6.51 2.84 14.88 53 17
2008 5.44 2.62 11.30 46 14
2009 7.76 2.96 20.34 63 15
2010 -- -- -- -- 5
2011 9.93 4.09 24.12 58 20

Chapter 3: Results
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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, 2005-2011, cont.

Species Year b Confidence limits oy N
LCL UCL

Bullock’s oriole 2005 - - -- -- 3
2006 8.66 5.19 14.47 32 22
2007 6.19 2.72 14.10 53 16
2008 -- - -- - 9
2009 5.89 2.04 17.01 70 12
2010 - - -- -- 9
2011 - - - - 9

Bushtit 2005 36.32 20.12 65.59 36 17
2006 61.16 37.77 99.03 30 55
2007 8.30 3.70 18.62 52 11
2008 - - -- -- 5
2009 12.89 5.99 27.74 418 14
2010 -- - -- -
2011 -- - -- --

Canyon wren 2005 1.87 1.06 3.28 35 30
2006 4.04 2.41 6.77 32 63
2007 2.25 1.23 4.13 38 37
2008 1.66 0.69 3.97 57 27
2009 1.65 0.78 3.46 47 23
2010 -- - -- - 1
2011 - -- -- - 9

Chipping sparrow 2005 - - - - 6
2006 -- - -- - 8
2007 15.51 7.67 31.34 45 29
2008 14.88 7.22 30.66 46 28
2009 18.91 9.12 39.21 46 24
2010 16.69 7.62 36.55 50 28
2011 16.99 8.82 32.70 40 21

Common raven 2005 2.65 1.48 4.74 36 16
2006 1.82 0.89 3.71 45 15
2007 1.98 0.97 4.03 45 14
2008 4.58 2.16 9.72 418 37
2009 - -- -- - 8
2010 4.05 1.98 8.28 45 27
2011 2.60 1.53 4.41 33 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, 2005-2011, cont.

Confidence limits

Species Year D % CV n
LCL UCL

Common yellowthroat 2005 - - - - 9
2006 13.45 5.81 31.15 54 19
2007 14.40 5.09 40.75 69 19
2008 - - -- - 4
2009 15.14 5.72 40.04 64 18
2010 8.17 2.61 25.63 78 10
2011 - - -- - 9

Gray vireo 2005 1.09 0.60 2.00 38 17
2006 2.33 1.15 4.76 45 36
2007 1.14 0.49 2.66 54 18
2008 1.54 0.83 2.88 39 24
2009 2.61 1.58 4.32 31 35
2010 -- - -- -- 4
2011 -- - -- - 9

House finch 2005 18.47 12.80 26.66 22 109
2006 26.63 19.29 36.76 19 178
2007 27.88 19.28 40.31 22 189
2008 28.26 20.35 39.25 19 192
2009 31.75 18.63 54.12 32 168
2010 18.60 12.67 27.31 23 112
2011 22.77 16.98 30.54 18 130

House wren 2005 11.62 5.01 26.94 54 40
2006 11.44 4.66 28.05 58 42
2007 8.29 3.39 20.27 58 30
2008 12.64 5.08 31.41 59 47
2009 13.10 5.27 32.54 59 38
2010 9.13 2.39 34.97 95 27
2011 13.01 5.14 32.94 59 45

Juniper titmouse 2005 8.24 4.12 16.50 a4 28
2006 7.1 3.89 13.01 38 24
2007 10.69 6.54 17.48 30 42
2008 10.87 6.37 18.55 33 41
2009 10.15 4.69 21.93 49 28
2010 5.06 2.57 9.96 43 17
2011 6.00 3.21 11.23 39 22
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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, 2005-2011, cont.

Species Vear b Confidence limits oy N
LCL UcCL

Lazuli bunting 2005 53.78 25.90 111.71 45 151
2006 47.95 22.74 101.11 45 132
2007 54.71 30.19 99.13 36 159
2008 52.33 23.57 116.17 49 148
2009 62.24 22.60 171.42 64 149
2010 58.74 28.01 123.18 45 144
2011 38.18 23.76 61.35 29 101

Lesser goldfinch 2005 12.53 5.64 27.84 51 25
2006 23.18 12.02 44.69 iy 46
2007 42.76 22.72 80.48 40 91
2008 29.51 12.14 71.71 57 54
2009 40.50 20.71 79.20 42 75
2010 14.92 7.39 30.13 45 31
2011 17.70 8.93 35.09 43 33

Mourning dove 2005 9.58 5.39 17.04 36 73
2006 16.27 10.83 24.43 25 14
2007 18.58 12.28 28.12 25 140
2008 10.96 6.00 20.03 38 91
2009 5.38 3.27 8.86 31 35
2010 15.03 9.55 23.65 28 96
2011 10.69 6.42 17.81 32 73

Plumbeous vireo 2005 12.57 7.36 21.48 33 50
2006 20.05 11.42 35.20 35 81
2007 15.23 8.86 26.19 34 62
2008 10.61 6.42 17.54 31 44
2009 18.41 10.76 31.50 33 65
2010 19.52 11.64 32.75 32 71
2011 8.53 4.95 14.69 34 32

Rock wren 2005 6.26 3.58 10.95 34 75
2006 10.44 7.00 15.56 24 104
2007 9.85 7.15 13.58 20 135
2008 9.48 5.06 17.79 39 80
2009 7.62 5.28 10.99 22 93
2010 5.06 3.24 7.91 27 57
2011 3.61 2.39 5.46 24 97
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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, 2005-2011, cont.

Confidence limits

Species Year D % CV n
LCL UCL

Say’s phoebe 2005 3.41 2.22 5.26 27 41
2006 5.10 3.00 8.68 33 61
2007 2.99 1.91 4.67 28 37
2008 4.23 2.25 7.97 40 51
2009 5.28 2.73 10.23 42 51
2010 2.41 1.29 4.52 40 25
2011 5.75 3.35 9.85 34 64

Song sparrow 2005 19.90 7.54 52.56 64 45
2006 22.14 9.41 52.07 56 56
2007 18.00 8.28 39.11 50 49
2008 16.15 8.01 32.57 45 42
2009 14.27 5.25 38.84 67 28
2010 3.44 0.86 13.74 101 8
2011 11.40 4.71 27.58 58 27

Spotted towhee 2005 48.32 36.48 64.02 17 225
2006 86.99 66.67 113.51 16 413
2007 57.69 41.58 80.06 20 274
2008 42.90 32.53 56.58 17 208
2009 76.65 56.22 104.51 19 305
2010 67.93 50.03 92.23 18 281
2011 72.80 56.18 94.34 16 316

Violet-green swallow 2005 55.02 34.00 89.03 30 82
2006 193.15 122.24 305.21 28 198
2007 115.76 74.53 179.81 27 122
2008 128.42 72.37 227.87 36 108
2009 200.53 122.79 327.48 30 138
2010 59.18 31.43 111.41 40 87
2011 15.27 9.55 24.41 29 52

Virginia’s warbler 2005 7.94 4.30 14.64 38 23
2006 13.90 5.79 33.41 57 11
2007 9.90 5.70 17.18 34 31
2008 17.96 10.95 29.48 31 58
2009 -- - - - 2
2010 8.89 4.77 16.58 39 23
2011 4.59 242 8.70 40 13
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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, 2005-2011, cont.

Species Vear b Confidence limits oy N
LCL UCL

Warbling vireo 2005 5.38 2.25 12.88 57 17
2006 11.26 4.89 25.95 54 37
2007 7.75 3.89 15.44 44 27
2008 8.76 5.46 14.06 29 30
2009 6.87 3.31 14.24 46 18
2010 6.44 1.80 23.09 90 20
2011 433 1.88 9.99 54 13

Western scrub-jay 2005 4.84 2.41 9.74 44 18
2006 4.77 2.34 9.73 45 25
2007 494 2.35 10.37 47 22
2008 4.25 1.53 11.78 68 22
2009 242 1.00 5.83 57 11
2010 3.55 1.49 8.46 56 14
2011 3.95 2.07 7.54 41 20

Western wood-pewee 2005 3.83 2.14 6.87 36 27
2006 4.58 2.28 9.23 44 33
2007 4.62 2.17 9.87 48 34
2008 4.45 1.70 11.66 64 31
2009 4.53 2.09 9.80 49 28
2010 2.19 0.90 5.32 58 14
2011 2.40 1.26 4.56 40 16

White-throated swift 2005 30.65 19.94 47.13 27 103
2006 50.83 32.29 80.03 28 127
2007 63.27 40.59 98.62 27 190
2008 36.61 21.29 62.96 34 86
2009 15.56 9.10 26.61 33 73
2010 11.22 5.87 21.43 40 50
2011 15.25 8.44 27.56 37 46

Yellow-breasted chat 2005 6.80 2.04 22.66 84 37
2006 8.42 3.07 23.12 67 51
2007 6.57 2.17 19.89 75 42
2008 5.48 2.58 11.61 48 32
2009 8.22 4.21 16.02 42 43
2010 9.52 4.76 19.05 44 50
2011 7.90 3.38 18.50 55 45
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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, 2005-2011, cont.

Confidence limits

Species Year D % CV n
LCL ucL

Yellow-rumped warbler 2005 - - -- - 4
2006 - - - - 2
2007 - - - - 3
2008 -- - -- - 8
2009 - - - - 3
2010 27.57 15.51 49.00 36 43
2011 23.31 8.98 60.54 62 26

Yellow warbler 2005 62.28 31.43 123.43 41 131
2006 64.04 31.12 131.79 44 135
2007 52.70 24.41 113.76 47 113
2008 67.68 34.14 134.15 iy 142
2009 129.16 61.39 271.76 45 220
2010 98.19 54.07 178.30 36 179
2011 68.22 36.32 128.14 38 127

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

shaded.
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3.2 Pinyon-juniper

All 15 PJ transect locations were surveyed
twice this year. Density estimates were calcu-
lated for 36 species, 15 of which were priority
species, from 2005 to 2011. Density estimates
could not be calculated for three of the 36 spe-
cies specifically for 2011. The pooled data for
2005-2011 yielded robust density estimates
(CV <50%) for 21 species and a moderately
robust estimate (CV =50-75%) for 9 addition-
al species (Table 3-4). RMBO expects to reach
the target of detecting population changes of
at least 3% within 30 years for these 30 spe-
cies, which represent 46 % of species and 90%
of individuals detected in PJ habitat.

Estimated densities recorded in PJ were
highest for the following 10 species in 2011:

Blue-gray gnatcatcher
Black-throated gray warbler
Chipping sparrow

Spotted towhee

Juniper titmouse

Gray flycatcher

House finch

Plumbeous vireo

o 0 NNk » =

Virginia’s warbler
10. Violet-green swallow

For the following 15 species, estimated den-
sities were higher in PJ than in the other two
habitats sampled in 2011 (listed in order from
highest to lowest density):

Black-throated gray warbler
Chipping sparrow

Gray flycatcher

Plumbeous vireo

Virginia’s warbler

Gray vireo

Mourning dove

NSk W

Mountain chickadee

9. Western scrub-jay

10. Bewick’s wren

11. White-breasted nuthatch
12. Pinyon jay

13. Hermit thrush

14. Grace’s warbler

15. Western tanager

3.2.1 Trend detection

Significant population trends were detected
for six species in PJ] habitat. Bewick’s wren
Beng = -2-755 95% CI = -3.68, -1.81), black-
throated gray warbler (B, ,=-8.78;95% CI
= -16.07, -1.49), and white-throated swift
(Byopg = -2.64;95% CI = -4.61, -0.66) showed
evidence of population change over the last
seven years with a decreasing linear trend
(Figure 3-2, 3-3, 3-4). Gray vireo (B, ,= 6.88;
95% CI = 0.48, 13.29) showed evidence of
population change over the last seven years
with an increasing log-linear trend (Figure
3-5). Plumbeous vireo (8, ,= 0.39; 95% CI
= 0.15, 0.64) and Virginia’s warbler (B__,=
0.61; 95% CI = 0.33, 0.89) also showed evi-
dence of significant population change with
a quadratic trend (Figures 3-6, 3-7). The best
approximating model for all other species of
concern with density estimates in PJ habi-
tat was the intercept-only (constant) model,
which indicated no significant trend.

Landbird Monitoring in the NCPN: 2011 Field Season



‘eyep

NdDN 9y3 Jo} puaJy uonendod panlasqo JO d}ewilsa 3saq dy3 syuasaidal aul| paysep ayL

*S|eAJ}U| BDUIPIHUO

D 906 3uUdsaidal sieq JoJi3 "1 10Z-500Z ‘3eyqey Jadiunf-uoAuid NdDN

ul Jajgliem Keib pajeoyi-ype|q jo pualy uoizejndod pue saiysusap parewlsy "g- ainbi4

110z
*

oLoc 600¢ 800¢ £00¢ 900¢

* * * *

*

S00¢

*

jeliqeH 1adiunr-uoAuid
19|q4epn Aedp pajreoayi-yde|g

— 0€
— oY
— 0§
— 09
— 0L
— 08
— 06
— 00l
Wo_‘_‘
— 0cl
Wom_‘
Wow_‘
Wom_‘
Wow_‘
Wom_‘

(w>y/sienpialpul) Avisusq

"e1ep NdDN 2Y1 Jo} puaJy uoirejndod paniasqo Jo 21ewlilss 159q ay3 syuasaldal aul|
paysep sy "S|eAIdIUI SOUSPIFUOD 9% 06 IUSSDIdal sieq 10443 “|10Z-S00Z ‘Fergey Jadiun(
-uoAuid NdDN Ul UM S3DIMag 40 puasi uoiiejndod pue saiisusp palewilsy "z-€ ainbi4

L10¢ olLoc 600¢ 800¢ £00¢C 900¢ 500¢
* * * * * * *

(zwdy/sjenplaipul) Aisuaq

— 0€

yeyigeH Jadiunr-uoAuld
UDJAN S)PIMag

21

Chapter 3: Results



‘e1ep NdDN @Y1 Jo} puaJl uonejndod panIasqo 4O 91ewils 159 aY3 syuasatdal
dUI| paysep ay| "S|eAIIUl UBPILUOD 9,06 IUSsaIdal sieq Jod3 "L L0Z-S00Z ‘1eigey
Jadiunf-uoAuid NdDN ul 0aJIn Aeub jo puaul uone|ndod pue sal1lsusp palewllsy “S-g aunbig

‘e1ep NdDN Y3 104 puaJ} uojrejndod PanIasgo 4O d3BWIISS 153 dY} SIUSsaIdal aul| paysep
3Y "S|eAI1Ul DDUSPIUOD 9,06 JUSSaIdaI Ssieq J01T "L 102-5002 2eHgey Jadiunf-uoAuid
NdDN Ul HIMS pa3eoJyl-aHym 40 puaJty uone|ndod pue sajsusp pajewisy p-¢ inbi4

L10¢ oLoc 600¢ 800¢ £00¢C 900¢ §S00¢
* | | | | | |

o
D
2
2,
<
=
o
<
o
C
=
w
B 3
—oaL
— 8l
jeyiqeH Jadiunf-uoAuid —0c¢

oalp Aeap

L10¢C oLoc 600¢ 800¢ £00¢
* | | | |

900¢

*

S00¢

*

1euqeH sadiunr-uoAuigd
HIMS pajeodyl-sHym

(uny/sienpiaipul) Aisuaq

Landbird Monitoring in the NCPN: 2011 Field Season

22



-uoAuid NdDN ul J3|gJem s,eiuibiip o puasy uollejndod pue sal}sUdP palewiysy L

‘e1ep NdDN Y3 404 puaJ} uoilejndod paniasqo JO 91ewilss 1s9q Y3 syuasaidal
SUl| paysep ayL "S|eAIDIUI DDUBPIUOD 9% 06 Judsaudal sieq Jodi] *| L0Z-S00¢ ‘1e1iqey sadiun(

-€ 2inbi4

L10C
*

oLoc
|

600¢ 800¢ £00¢
| | |

900¢ 500¢
| |

jeyiqeH Jadiunr-uoAuig
19|q4epn s,etulbaip

(zuny/sienpiaipun) Auisusg

‘B1ep NdDN Y3 404 puaJ} uoilejndod paniasqo JO 91ewilss 1s9q Y3 syuasaidal
dUI| paysep 3y "S|BAISIUI OUBPIJUOD 9% 06 IUISDIdDI Sieq JoLu] "| L0Z-S00Z erqey sadiun(
-uoAuid NdDN ul 0a41A snoaquin|d jo puaJ} uone|ndod pue sal}sUaP Palewilsy ‘9- a4nbi4

L10¢C oLoc 600¢ 800¢ £00¢C 900¢ 500¢
* k k k k k k

lw)
[¢]
>
©\,
~+
<
=
o
<
o
~ C
o
—vlL @
2
i 3
—oal =
— 8l
—o¢

jeyigeH Jadiunr-uoAuld
03JIA snoaquin|d

23

Chapter 3: Results



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, 2005-2011.

. Confidence limits
Species Year D %CV n
LCL UCL

American robin 2005 1.82 1.00 3.32 38 26
2006 2.67 1.17 6.07 53 37
2007 2.65 0.86 8.21 77 35
2008 1.91 0.61 5.97 78 25
2009 1.13 0.37 3.45 76 14
2010 0.87 0.32 2.33 65 12
2011 2.78 1.34 5.75 46 33

Ash-throated flycatcher 2005 9.94 8.38 11.80 10 121
2006 16.44 11.33 23.87 23 125
2007 8.78 7.33 10.53 1 117
2008 12.03 9.92 14.58 12 116
2009 9.65 6.94 13.43 20 104
2010 5.54 4.17 7.37 17 82
2011 4.79 3.92 5.85 12 83

Bewick’s wren 2005 20.15 15.49 26.22 16 134
2006 20.09 12.60 32.04 29 134
2007 16.67 9.89 28.09 32 112
2008 15.84 8.62 29.11 38 100
2009 13.41 9.36 19.21 22 79
2010 3.40 1.86 6.21 38 22
2011 4.36 2.52 7.57 34 26

Black-throated gray warbler 2005 99.28 57.75 170.65 34 240
2006 95.88 68.53 134.14 20 314
2007 94.92 65.53 137.50 22 305
2008 66.56 46.98 94.31 21 301
2009 111.81 72.61 172.18 27 313
2010 53.11 39.28 71.80 18 236
2011 46.28 32.53 65.85 22 262

Black-throated sparrow 2005 5.38 2.66 10.90 45 45
2006 8.87 4.16 18.88 43 70
2007 12.27 5.14 29.32 56 99
2008 9.58 3.60 25.49 64 73
2009 11.33 5.89 21.79 a1 80
2010 8.45 4.69 15.23 37 67
2011 10.53 5.21 21.29 44 74
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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, 2005-2011, cont.

. Confidence limits
Species Year D % CV n
LCL UCL

Blue-gray gnatcatcher 2005 74.20 51.39 107.12 22 125
2006 56.26 34.91 90.68 30 92
2007 76.65 53.48 109.85 22 125
2008 64.52 42.29 98.44 26 98
2009 148.69 115.81 190.91 15 215
2010 85.27 60.81 119.58 21 136
2011 91.63 71.01 118.25 16 134

Brown-headed cowbird 2005 4.49 2.16 9.30 46 16
2006 4.08 1.82 9.14 51 13
2007 4.69 1.93 11.39 57 16
2008 3.12 1.25 7.79 60 10
2009 5.63 2.92 10.86 41 17
2010 - -- - - 7
2011 - -- - - 9

Bushtit 2005 96.86 55.49 169.05 34 32
2006 62.00 39.50 97.32 27 25
2007 36.37 19.18 68.96 40 14
2008 - -- -- - 7
2009 91.55 54.39 154.10 32 36
2010 - - - - 0
2011 -- -- -- -- 1

Canyon wren 2005 0.42 0.15 1.20 57 14
2006 0.61 0.22 1.74 56 22
2007 0.70 0.21 2.33 67 24
2008 - - - -
2009 0.42 0.15 1.17 68 15
2010 -- -- - --
2011 -- -- - -

Chipping sparrow 2005 21.46 13.02 35.38 31 70
2006 16.80 10.51 26.87 29 53
2007 24.37 14.49 40.99 32 75
2008 29.23 18.53 46.13 28 88
2009 53.25 29.70 95.48 36 134
2010 31.19 18.19 53.48 34 92
2011 36.11 25.37 51.40 22 102
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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, 2005-2011, cont.

. Confidence limits
Species Year D % CV n
LCL UCL

Common raven 2005 0.69 0.42 1.12 30 35
2006 0.30 0.17 0.53 36 19
2007 1.08 0.67 1.76 30 68
2008 0.64 0.38 1.06 32 38
2009 -- -- -- -- 27
2010 1.07 0.65 1.75 31 66
2011 1.12 0.71 1.79 29 59

Dusky flycatcher 2005 - -- - - 9
2006 13.65 5.91 31.53 54 34
2007 10.93 4.24 28.20 62 28
2008 18.59 5.54 62.44 84 38
2009 5.42 1.73 17.02 78 13
2010 6.23 2.13 18.21 72 15
2011 5.29 2.07 13.49 61 12

Grace's warbler 2005 - -- - - 6
2006 1.40 0.35 5.55 99 12
2007 2.39 0.58 9.79 103 19
2008 -- -- - -- 8
2009 2.51 0.62 10.23 102 17
2010 1.33 0.34 5.20 98 1
2011 2.05 0.57 7.39 921 17

Gray flycatcher 2005 24.85 16.00 38.58 27 116
2006 26.12 16.86 40.48 27 86
2007 24.84 13.67 45.13 37 85
2008 37.37 22.48 62.13 31 101
2009 34.64 21.71 55.26 29 179
2010 23.82 17.08 33.21 20 123
2011 15.94 10.10 25.15 28 113

Gray vireo 2005 6.42 4.08 10.11 28 67
2006 5.74 3.11 10.61 39 59
2007 6.72 4.06 11.14 31 70
2008 8.91 5.30 14.98 32 86
2009 13.15 9.63 17.94 19 125
2010 10.60 7.41 15.16 22 108
2011 8.84 5.67 13.78 27 81
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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, 2005-2011, cont.

Confidence limits

Species Year D % CV n
LCL UcCL

Hermit thrush 2005 -- - - --
2006 0.70 0.15 3.15 113 13
2007 -- - - --
2008 - - - -- 0
2009 0.55 0.15 1.97 90 11
2010 0.70 0.18 2.70 97 12
2011 2.19 0.61 7.85 88 41

House finch 2005 18.44 10.97 31.02 32 94
2006 10.52 6.10 18.17 34 69
2007 25.45 14.20 45.60 36 146
2008 17.09 11.53 25.34 24 128
2009 21.67 13.12 35.78 31 136
2010 11.37 7.86 16.46 23 101
2011 14.10 8.89 22.34 28 148

Juniper titmouse 2005 29.71 16.56 53.30 36 79
2006 25.99 15.37 43.95 32 76
2007 28.46 14.97 54.08 40 82
2008 23.82 13.07 43.41 37 89
2009 46.65 32.86 66.23 21 199
2010 41.45 27.38 62.74 25 141
2011 22.41 13.25 37.92 33 112

Lark sparrow 2005 2.49 1.08 5.75 54 20
2006 2.21 0.54 9.00 102 17
2007 2.11 0.79 5.66 65 19
2008 1.57 0.62 3.98 61 13
2009 1.96 0.85 4.53 54 17
2010 1.97 0.60 6.42 81 17
2011 3.50 1.44 8.51 58 27

Mountain bluebird 2005 9.27 3.62 23.73 62 63
2006 4.98 1.54 16.12 81 31
2007 5.99 2.41 14.88 59 36
2008 5.18 2.13 12.60 58 34
2009 6.84 2.33 20.09 72 33
2010 6.71 2.40 18.80 69 40
2011 5.46 2.03 14.67 65 26
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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, 2005-2011, cont.

. Confidence limits
Species Year D % CV n
LCL UCL

Mountain chickadee 2005 4.95 2.03 12.08 58 19
2006 - -- - - 9
2007 2.75 1.10 6.87 60 10
2008 - -- - - 9
2009 3.85 1.36 10.91 69 13
2010 - -- - - 4
2011 8.36 3.08 22.65 66 26

Mourning dove 2005 17.34 8.62 34.88 a4 139
2006 19.30 11.34 32.88 33 154
2007 23.83 13.02 43.61 38 167
2008 17.35 9.95 30.27 35 158
2009 9.02 5.80 14.03 27 96
2010 14.33 8.97 22.89 29 154
2011 8.36 5.17 13.53 30 114

Pinyon jay 2005 1.85 1.04 3.32 36 40
2006 4.35 2.15 8.79 45 66
2007 6.21 3.49 11.07 36 93
2008 1.57 0.65 3.78 56 22
2009 2.25 1.27 4.00 36 41
2010 6.99 3.87 12.63 37 103
2011 2.88 1.33 6.26 49 36

Plumbeous vireo 2005 7.98 4.51 14.14 36 62
2006 5.98 3.19 11.21 40 45
2007 5.85 3.36 10.20 35 a4
2008 6.00 3.35 10.74 36 43
2009 5.95 2.45 14.46 58 42
2010 10.91 6.33 18.83 34 83
2011 11.05 7.35 16.61 25 76

Rock wren 2005 4.27 2.81 6.48 26 84
2006 4.13 2.57 6.64 29 80
2007 4.38 2.86 6.71 26 85
2008 5.61 3.29 9.56 33 101
2009 5.45 3.25 9.1 32 93
2010 2.06 1.24 3.44 32 39
2011 4.98 3.29 7.51 25 84
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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, 2005-2011, cont.

Confidence limits

Species Year D % CV n
LCL UCL

Say’s phoebe 2005 1.70 0.92 3.14 32 28
2006 - - - - 9
2007 -- -- - -- 8
2008 0.68 0.34 1.36 36 1
2009 0.89 0.48 1.63 31 14
2010 1.12 0.47 2.70 47 19
2011 1.09 0.48 2.45 43 17

Spotted towhee 2005 14.68 9.08 23.74 30 80
2006 12.96 7.15 23.48 37 69
2007 20.21 11.01 37.11 38 109
2008 9.19 4.86 17.35 40 46
2009 19.95 10.96 36.31 37 97
2010 13.94 7.54 25.75 39 72
2011 24.44 13.40 44.58 37 112

Vesper sparrow 2005 -- -- -- -- 9
2006 1.31 0.44 3.90 74 15
2007 1.27 0.39 4.06 80 15
2008 -- -- - -- 6
2009 1.35 0.36 5.07 94 13
2010 1.81 0.58 5.62 77 20
2011 2.35 0.66 8.43 90 25

Violet-green swallow 2005 9.21 4.74 17.91 42 32
2006 13.62 6.49 28.59 47 43
2007 17.64 8.32 37.38 48 58
2008 16.24 7.83 33.67 46 40
2009 11.76 6.74 20.53 35 31
2010 10.61 4.66 24.15 52 29
2011 9.04 4.94 16.54 38 21

Virginia's warbler 2005 8.93 4.32 18.46 46 54
2006 6.01 2.22 16.26 66 35
2007 5.31 1.95 14.42 67 30
2008 4.26 1.92 9.46 51 24
2009 3.99 1.65 9.65 58 22
2010 9.41 4.62 19.13 45 53
2011 10.22 3.97 26.26 62 52
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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, 2005-2011, cont.

. Confidence limits
Species Year D % CV n
LCL UCL

Western meadowlark 2005 2.34 0.72 7.60 81 40
2006 1.18 0.29 4.79 102 20
2007 1.35 0.29 6.23 116 21
2008 0.86 0.23 3.25 95 14
2009 1.15 0.29 4.57 100 17
2010 - - -- - 4
2011 1.98 0.69 5.70 71 34

Western scrub-jay 2005 5.31 2.88 9.79 38 31
2006 6.90 3.55 13.44 42 32
2007 6.41 3.56 11.56 37 30
2008 7.40 3.60 15.21 46 33
2009 3.38 1.48 7.76 54 15
2010 6.05 3.16 11.61 41 27
2011 5.17 3.05 8.75 33 22

Western tanager 2005 1.17 0.50 2.76 55 17
2006 1.74 0.94 3.21 38 25
2007 2.16 1.00 4.67 49 30
2008 1.32 0.44 3.96 75 17
2009 - -- - - 8
2010 1.21 0.41 3.58 73 17
2011 1.59 0.65 3.91 59 21

White-breasted nuthatch 2005 3.86 1.36 10.99 70 15
2006 4.16 1.43 12.10 72 14
2007 7.18 2.02 25.51 89 22
2008 - -- - -
2009 - - -- -
2010 3.20 0.81 12.70 99 11
2011 3.15 1.06 9.37 73 11

White-throated swift 2005 18.12 7.12 46.10 62 64
2006 25.15 7.49 84.46 85 82
2007 25.81 10.10 65.96 62 94
2008 22.76 6.63 78.20 87 66
2009 9.96 3.05 32.60 82 35
2010 7.71 2.54 23.43 75 25
2011 9.02 4.08 19.91 51 27
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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, 2005-2011, cont.

Confidence limits

Species Year D %CV n
LCL UCL

Yellow-rumped warbler 2005 1.65 0.48 5.65 86 1
2006 3.90 1.10 13.82 89 27
2007 1.84 0.45 7.46 102 11
2008 2.41 0.64 9.1 95 15
2009 -- -- - -- 1
2010 - -- - - 8
2011 4.24 2.01 8.96 47 24

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

shaded.
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3.2 Sage shrubland

We surveyed all 15 SA transect locations
twice this year. We calculated density esti-
mates for 33 species, 14 of which were prior-
ity species, from 2005 to 2011. We were un-
able to calculate density estimates for three
of the 33 species specifically for 2011. The
pooled data for 2005-2011 yielded robust
density estimates (CV <50%) for 21 species
and a moderately robust estimate (CV = 50—
75%) for eight additional species (Table 3-5).
We expect to reach our target of detecting a
population change of at least 3% within 30
years for these 29 species, which represent
35% of species and 90% of individuals de-
tected in SA habitat.

Estimated densities recorded in SA were
highest for the following 10 species in 2011:

Brewer’s sparrow
Vesper sparro
Violet-green swallow
Green-tailed towhee
Blue-gray gnatcatcher
Spotted towhee
Chipping sparrow
Lark sparrow

. Mountain bluebird
10. Dusky flycatcher

O ® NN =

For the following 16 species, estimated den-
sities were higher in SA than in the other two
habitats sampled in 2011 (listed in order from
highest to lowest density):

Brewer’s sparrow
Vesper sparrow
Violet-green swallow
Green-tailed towhee
Lark sparrow
Western meadowlark
Mountain bluebird
Dusky flycatcher

N SNk W

9. Sage thrasher

10. Rock wren

11. Brewer’s blackbird
12. American robin

13. Horned lark

14. Black-billed magpie
15. Northern flicker
16. Sage sparrow

3.3.1 Trend detection

Significant population trends were detected
for five species in sage shrubland habitat.
Black-billed magpie (B, ,= 0.15; 95% CI =
0.06, 0.24) and violet-green swallow (B .=
1.76, 95% CI = 0.56, 2.97) showed evidence
of significant population change over the last
seven years with quadratic trend (Figures
3-8, 3-9). Dusky flycatcher (8, ,=4.09;95%
CI=1.38,6.80) and sage thrasher (B ,=4.01,
95% CI=1.06,6.95) each showed an increas-
ing log-linear trend (Figures 3-10, 3-11), and
Say’s phoebe (B, ,= 0.18; 95% CI = 0.08,
0.28) showed an increasing linear trend (Fig-
ure 3-12). The best approximating model for
all other species of concern with density es-
timates in SA habitat was the intercept-only
(constant) model, which indicates no signifi-
cant trend.

3.3 Pipe Spring National Monument

We detected a total of 286 birds of 36 spe-
cies at Pipe Spring NM in 2011 (Appendix
A). To date, we have detected 644 birds of 48
species. Likely due to the late migration sea-
son and the early date of the first survey visit
(May 8), two species not previously detected
in the park were found in 2011: black-throat-
ed gray warbler and sage thrasher.
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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, 2005-2011.

. Confidence limits
Species Year D % CV n
LCL UCL

American robin 2005 2.14 1.22 3.74 35 36
2006 4.07 2.1 7.87 42 71
2007 2.82 1.42 5.60 44 50
2008 2.17 1.27 3.70 33 36
2009 1.72 0.89 3.33 42 28
2010 2.64 1.43 4.91 39 46
2011 3.27 1.89 5.66 34 58

Ash-throated flycatcher 2005 1.04 0.46 2.35 52 12
2006 - - - -- 9
2007 1.38 0.46 4.14 74 14
2008 0.93 0.38 2.27 58 10
2009 - - -- -- 2
2010 1.07 0.47 2.45 53 11
2011 0.92 0.39 2.15 54 10

Black-billed magpie 2005 3.77 1.74 8.16 49 62
2006 3.60 2.27 5.71 29 85
2007 2.16 1.34 3.47 29 45
2008 1.85 1.03 3.33 37 40
2009 1.29 0.56 2.95 54 29
2010 1.81 1.00 3.27 37 44
2011 2.29 1.18 4.43 42 50

Black-throated gray warbler 2005 2.71 0.74 9.83 91 25
2006 1.76 0.46 6.65 95 17
2007 1.48 0.43 5.11 87 14
2008 2.52 0.50 12.69 126 24
2009 4.18 1.47 11.82 70 38
2010 1.74 0.61 4.99 71 17
2011 2.33 0.55 9.85 106 22

Black-throated sparrow 2005 0.78 0.21 2.88 92 10
2006 2.05 0.61 6.86 84 29
2007 1.33 0.41 4.35 81 18
2008 - - - -- 3
2009 1.86 0.46 7.44 101 23
2010 - - - -- 8
2011 - - - --
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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, 2005-2011, cont.

Confidence limits

Species Year D % CV n
LCL UCL

Blue-gray gnatcatcher 2005 9.16 4.53 18.54 45 27
2006 5.32 3.08 9.19 34 16
2007 3.98 1.90 8.35 46 1
2008 14.21 8.54 23.64 32 40
2009 13.20 6.31 27.63 47 34
2010 13.89 8.46 22.81 31 41
2011 10.49 5.70 19.29 38 30

Brewer’s blackbird 2005 - - - - 5
2006 6.35 3.11 12.93 45 40
2007 2.55 1.07 6.09 55 17
2008 -- - -- -- 8
2009 4.56 1.61 12.87 69 25
2010 2.64 1.38 5.04 41 18
2011 3.57 1.29 9.88 68 22

Brewer’s sparrow 2005 104.18 70.25 154.51 24 437
2006 81.00 49.73 131.94 30 473
2007 68.03 44.31 104.45 26 405
2008 57.74 38.18 87.33 25 351
2009 102.54 66.59 157.88 25 521
2010 73.33 54.49 98.68 18 504
2011 63.16 35.75 111.59 34 490

Broad-tailed hummingbird 2005 14.60 5.34 39.90 67 19
2006 8.75 2.84 26.99 76 12
2007 10.45 3.50 31.24 74 15
2008 20.43 6.11 68.32 83 23
2009 11.62 3.45 39.10 84 13
2010 -- - - - 9
2011 -- -- -- -- 4

Brown-headed cowbird 2005 -- - -- --
2006 4.67 2.39 9.11 42 26
2007 1.90 0.92 3.94 46 12
2008 2.56 1.33 4.90 41 15
2009 -- - -- -- 8
2010 -- -- -- -- 6
2011 1.93 1.09 3.42 35 12
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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, 2005-2011, cont.

. Confidence limits
Species Year D % CV n
LCL UCL

Chipping sparrow 2005 5.67 3.07 10.45 38 29
2006 9.15 5.11 16.37 36 50
2007 9.38 4.38 20.10 49 46
2008 7.53 3.24 17.49 54 38
2009 7.72 3.80 15.67 45 38
2010 18.76 10.14 34.71 39 93
2011 8.99 4.96 16.32 37 44

Common raven 2005 - - - - 7
2006 1.00 0.47 2.13 48 19
2007 1.52 0.96 2.39 28 40
2008 1.00 0.60 1.67 32 25
2009 0.49 0.22 1.08 50 11
2010 1.23 0.77 1.97 29 32
2011 1.55 0.98 2.44 28 40

Dusky flycatcher 2005 3.04 1.12 8.26 66 30
2006 4.70 2.14 10.29 50 438
2007 5.06 2.19 11.71 54 53
2008 6.58 2.84 15.24 54 63
2009 7.88 3.25 19.08 57 71
2010 6.17 3.13 12.15 43 62
2011 6.35 3.67 11.01 34 64

Gray flycatcher 2005 1.85 1.02 3.36 37 23
2006 - - - - 8
2007 - -- - - 7
2008 1.13 0.33 3.87 86 13
2009 2.13 0.90 5.04 56 23
2010 1.88 0.94 3.77 44 23
2011 1.79 0.81 3.92 50 21

Green-tailed towhee 2005 34.51 20.83 57.17 31 266
2006 41.66 20.15 86.14 46 387
2007 40.31 19.58 82.98 45 283
2008 32.75 16.93 63.36 41 227
2009 45.26 22.15 92.48 44 242
2010 21.42 11.96 38.37 36 183
2011 22.72 13.83 37.30 30 273
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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, 2005-2011, cont.

Confidence limits

Species Year D %CV n
LCL UCL

Horned lark 2005 2.81 1.33 5.98 48 27
2006 3.15 1.65 6.01 41 31
2007 3.88 1.95 7.74 44 38
2008 2.01 0.68 5.93 73 18
2009 4.75 2.26 10.01 47 42
2010 2.98 1.46 6.08 45 29
2011 2.93 1.39 6.19 47 28

House finch 2005 - - - - 3
2006 4.46 2.73 7.28 30 52
2007 2.41 0.97 6.01 60 29
2008 2.63 1.43 4.84 38 31
2009 443 1.53 12.85 72 44
2010 1.59 0.83 3.08 41 19
2011 1.64 0.83 3.22 43 18

Lark sparrow 2005 8.10 3.80 17.25 48 83
2006 8.88 4.57 17.25 42 91
2007 5.42 2.50 11.76 50 61
2008 2.38 1.03 5.48 54 24
2009 11.82 5.02 27.83 54 11
2010 7.44 3.74 14.81 44 72
2011 8.60 4.48 16.52 41 97

Lazuli bunting 2005 - - - -
2006 - - - -
2007 - - - -
2008 - - - - 0
2009 9.33 3.30 26.40 70 74
2010 4.97 2.33 10.61 48 43
2011 2.38 0.98 5.77 58 20

Mountain bluebird 2005 6.18 3.73 10.24 31 60
2006 7.99 5.52 11.57 23 79
2007 8.25 4.99 13.65 31 81
2008 6.95 4.85 9.95 22 65
2009 6.04 3.16 11.52 41 53
2010 7.77 5.43 11.11 22 75
2011 6.57 4.29 10.06 26 62
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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, 2005-2011, cont.

. Confidence limits
Species Year D %CV n
LCL UcCL

Mourning dove 2005 2.44 1.37 434 36 55
2006 4.41 3.03 6.42 23 101
2007 2.70 1.45 5.01 39 63
2008 3.10 1.51 6.36 45 69
2009 3.1 1.65 5.85 40 61
2010 3.74 1.99 7.01 39 89
2011 2.42 1.56 3.74 27 56

Northern flicker 2005 1.00 0.59 1.68 32 18
2006 1.47 0.83 2.62 36 27
2007 0.78 0.40 1.52 42 14
2008 0.58 0.34 0.98 32 10
2009 1.28 0.66 2.47 42 21
2010 1.38 0.84 2.25 30 25
2011 1.68 1.02 2.76 31 30

Rock wren 2005 3.39 2.13 5.40 29 83
2006 6.31 3.82 10.43 31 153
2007 2.92 1.43 5.96 45 71
2008 3.64 2.12 6.24 34 83
2009 3.09 1.78 5.37 35 68
2010 2.58 1.45 4.60 36 62
2011 5.18 3.02 8.90 34 122

Sage sparrow 2005 2.96 1.09 8.05 66 36
2006 1.97 0.71 5.49 68 25
2007 2.46 0.83 7.24 73 31
2008 1.74 0.46 6.61 96 20
2009 2.80 1.01 7.74 68 27
2010 - - - - 4
2011 1.40 0.53 3.69 64 18

Sage thrasher 2005 3.34 1.57 7.09 47 72
2006 3.16 1.46 6.83 49 70
2007 2.99 1.48 6.01 44 69
2008 6.26 2.97 13.19 45 131
2009 5.40 2.46 11.85 49 109
2010 6.27 2.62 14.96 54 138
2011 5.33 2.67 10.61 42 118
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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, 2005-2011, cont.

Confidence limits

Species Year D %CV n
LCL UCL

Say’s phoebe 2005 0.65 0.31 1.36 47 10
2006 0.82 0.47 1.41 34 15
2007 - - -- - 7
2008 0.89 0.33 2.41 66 15
2009 1.10 0.43 2.85 62 16
2010 1.08 0.47 2.53 55 19
2011 1.82 1.06 3.13 34 31

Spotted towhee 2005 6.01 2.96 12.22 45 55
2006 6.29 3.56 11.12 36 61
2007 5.21 2.86 9.51 38 50
2008 7.64 4.27 13.68 36 68
2009 4.90 2.54 9.45 41 41
2010 8.40 4.46 15.81 40 75
2011 10.27 5.83 18.08 35 95

Vesper sparrow 2005 32.87 21.86 49.44 25 252
2006 27.28 17.29 43.05 28 324
2007 47.27 25.93 86.18 37 382
2008 51.41 24.45 108.08 46 346
2009 51.33 33.12 79.54 27 396
2010 47.74 36.38 62.64 17 461
2011 38.90 28.81 52.54 18 473

Violet-green swallow 2005 5.40 2.75 10.62 42 14
2006 8.52 4.05 17.91 47 26
2007 4.04 2.1 7.74 41 13
2008 6.29 3.33 11.91 39 13
2009 6.57 3.04 14.19 49 19
2010 5.18 0.70 38.31 171 15
2011 37.18 15.38 89.90 56 22

Virginia’s warbler 2005 1.42 0.61 3.34 55 23
2006 1.80 0.86 3.80 47 30
2007 1.08 0.28 4.10 96 17
2008 2.57 0.96 6.91 66 40
2009 1.43 0.55 3.71 63 21
2010 1.55 0.64 3.77 58 25
2011 1.32 0.57 3.08 55 21
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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, 2005-2011, cont.

. Confidence limits
Species Year D %CV n
LCL UCL

Warbling vireo 2005 1.27 0.44 3.62 70 17
2006 0.68 0.28 1.66 58 10
2007 1.44 0.54 3.87 65 22
2008 -- - - --
2009 - - - -
2010 -- - - --
2011 1.1 0.43 2.87 62 16

Western meadowlark 2005 5.72 2.99 10.96 41 152
2006 5.64 3.35 9.51 32 166
2007 5.73 2.93 11.22 42 135
2008 10.51 5.00 21.86 46 178
2009 6.95 3.60 13.41 41 209
2010 7.57 4.31 13.29 35 169
2011 7.76 4.09 14.72 39 246

Western tanager 2005 0.48 0.16 1.45 74 13
2006 0.69 0.20 2.47 89 17
2007 0.90 0.31 2.60 71 25
2008 0.73 0.23 2.30 78 19
2009 0.79 0.27 2.26 71 20
2010 0.52 0.18 1.49 70 13
2011 -- -- -- -- 4

Dashes indicate the sample size was insufficient for estimating density. Priority species are bolded and
shaded.
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4 Discussion

The density estimates shown in Tables 3-3, 3-4,
and 3-5 allow for comparison across seven years
and, more importantly, provide new, more ro-
bust, estimates for data collected in 2005-2010
(because pooling data across all years increased
overall sample sizes). For most species, each year
of additional data will improve our ability to ac-
curately estimate densities of the species that oc-
cupy the NCPN. The density estimates presented
in this report replace the estimates provided in
the 2005-2010 reports. Sample sizes (n) reported
in the tables indicate the number of detections
used in analyses, after truncation.

The minimum post-truncation sample size was
increased from 60 to 80 detections this year. This
method will initially reduce the number of spe-
cies for which density can be estimated, but will
eventually provide more reliable estimates. In
low-elevation riparian habitat, density estimates
for western tanager (n = 72) were not included.
In pinyon-juniper habitat, density estimates were
not included for Brewer’s sparrow (n = 62) or
green-tailed towhee (n = 77), but enough detec-
tions were accrued to obtain density estimates
for a new species, hermit thrush (n = 86). In sage
shrubland habitat, density estimates for yellow-
rumped warbler (n = 79) were not included for
the first time since 2009. However, sufficient
sample sizes for several species (including yel-
low-rumped warbler in SA) will likely allow their
inclusion in next season’s report.

4.1 Status and trends

In support of the project objective, which is
to determine the population status and trends
of breeding landbird species in LR, PJ, and SA
habitats, the second year of landbird population
trend results for several species of conservation
concern in the NCPN are presented here. The re-
sults this year used slightly different density esti-
mates to populate trends than those used in 2010,
because increased truncation distances for some
species resulted in smaller sample sizes. In other
cases, the smaller sample sizes were related to the
increase, from 60 to 80, in the minimum number
of detections used for analysis this year.

The trend results indicate that many sensitive
species appear to have stable populations with-
in certain habitats. As expected, the number of
species showing significant trends increased in
2011—particularly, quadratic trends, which are

significant though not necessarily positive or
negative.

The Bewick’s wren (BEWR) population contin-
ued to have a decreasing population trend. Poten-
tial explanations of BEWR declines include loss
of suitable nesting habitat (cavities) and competi-
tion with other cavity nesters. Additional investi-
gation of BEWR populations is recommended, as
RMBO has documented a decline of more than
50% in the last seven years. Black-billed magpie
(BBMA) had evidence of a negative population
trend in 2010, but showed a quadratic popula-
tion trend with the addition of the 2011 data.
With continued data collection, species such as
BBMA could reveal trends in population vari-
ability over time. Other species for which RMBO
has detected significant decreasing trends are
black-throated gray warbler and white-throated
swift, in pinyon-juniper. Because staff did not
detect significant declines in these species in
2010, RMBO is exploring whether these are true
declines, whether observer detectability is vary-
ing among years, or if these species have cyclical
populations. Long-term monitoring will con-
tinue to be necessary for interpreting population
status and trends for avian species of the NCPN.

4.2 Knowledge-sharing

In 2007, the NABCI monitoring subcommittee
outlined recommendations for improving moni-
toring programs (USNABCIMS 2007). The first
recommendation was that bird-monitoring pro-
grams should integrate an adaptive management
approach into the monitoring process to incor-
porate management and conservation priorities.
It is hoped that trends identified in this early
warning program will lead to additional research
and projects that explore fluctuations in NCPN
landbird populations.

The second recommendation was to coordinate
landbird monitoring among organizations and
across spatial scales to make monitoring more
efficient and effective. RMBO continues to work
with a variety of federal, state, and local agencies
throughout 13 different states, monitoring land-
birds through a spatially balanced study design
that uses Bird Conservation Regions (BCRs) as
the sampling frame. RMBO expects to post-strat-
ify the NCPN surveys in this framework by habi-
tat and compare the results to those presented
here. Furthermore, RMBO can use BCR-based
data from lands outside the network for further
comparisons. Data collected from Colorado
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and Wyoming from 2008 to 2011 are currently
available for such comparisons. In future years,
RMBO hopes to add the Utah portions of BCR
9 and BCR 16. Comparisons of densities in these
areas may help guide the National Park Service
in making key management decisions and assess-
ing the effectiveness of past and existing manage-
ment practices.

RMBO’s Avian Data Center (ADC) meets a third
NABCI recommendation by providing decision-
support tools, such as distribution maps, species
counts, monitoring reports, and species informa-
tion to land managers and the public. In 2012,
RMBO will release an updated version of the
ADC. This will include species accounts of the 44
priority species (Appendix B) we detected during
counts in 2011, as well as information on other
species found in the NCPN. In addition, RMBO
is a partner of the Avian Knowledge Network
(AKN), whose goals are to (1) compile bird-
monitoring data from various contributor orga-
nizations and organize them into one format and
(2) make those data available to land managers,
scientists, and the public for decisionmaking, re-
search, and educational purposes.

4.3 Pipe Spring National Monument

In 2011, the monitoring protocol at PISP was
further refined to include diurnal and noctur-
nal area searches. These area searches provided
additional information on species occurrences,
as well as migratory and breeding behavior. For
example, the presence of black phoebe in the
park was first confirmed last year when observers
located a black phoebe nest during the first area
search. Staff counted 170 birds and 5 additional
species by adding area searches in 2011: Bewick’s
wren, Black phoebe, common poorwill, great
horned owl, and lazuli bunting. The monument’s
small size allows these area searches to be repeat-
ed by volunteers who come to observe birds or
conduct other surveys whose results can be used
to inform park management actions or habitat
enhancement decisions.
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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 960/115251, June 2012
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