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Abstract

The Great Basin Bird Observatory (GBBO) completed the sixth year of bird surveys and
vegetation assessments along an 8.7 km stretch of the Las Vegas Wash (hereafter: Wash)
between February 2009 and April 2011. This effort is a two-year continuation of major work
done in the first four years of the project by the San Bernardino County Museum and the
Southern Nevada Water Authority, the latter of which also heads a major stabilization and
enhancement project designed to prevent erosion and reclaim wetland and riparian habitat in the
Wash. In this report, we summarize bird species occurrence, trends in abundance, and effects of
treatments on bird populations. In each of the six years, bird surveys were completed year-round
every two weeks using 29 (later amended to 31) permanently established survey points. Once a
year, in the fall, vegetation assessments were conducted at each survey point. A total of 185 bird
species were recorded over the course of six years, constituting about half of the total bird
species richness recorded in Nevada. Of these, 36 are conservation priority species according to
current assessments in regional bird initiatives, as well as the Clark County Multiple Species
Habitat Conservation Plan and the Lower Colorado River Multi-Species Conservation Program.
Average species richness slightly increased over the six survey years, and total bird abundance
increased significantly. Species-specific trends were mixed with nine species showing significant
declines and 15 showing significant increases over the study period. Several of the declining
birds are riparian shrub-associated, and several of the species with increasing trends are marsh or
water-dependent. We expect that with further recovery of native vegetation, even the species
currently in decline — likely due to short-term treatment effects — will recover at the Wash in the
long term. Treatment effects were examined for untreated, cleared, recently revegetated, and old
revegetation sites, and we found that species richness and total abundance were higher in old
revegetation sites than in the other treatment categories. In our recommendations, we included
several options for continuing monitoring of landbirds, which should show the majority of bird
benefits from the project activities, as conditions will likely continue to improve as the
vegetation from plantings matures. For conservation and adaptive management goals, we
selected seven species, the Bell’s Vireo, Lucy’s Warbler, Gambel’s Quail, Yellow Warbler,
Phainopepla, Yellow-breasted Chat, and Ladder-backed Woodpecker as bellwethers for
measuring improvements and making adjustments in management.
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Introduction

The Las Vegas Wash (Wash), located in the southeastern portion of the Las Vegas Valley, is the
primary drainage of the Las Vegas Valley Hydrographic Basin. The lower Wash extends
approximately 20 km, terminating in Las Vegas Bay, in Lake Mead. While the Wash was
historically ephemeral, it has become a permanent riverine and wetland complex from treated
wastewater runoff and wetland creation projects over the past 40 years. From the significant Las
Vegas Valley discharge, the Wash began to degrade through channel down-cutting, which led in
1998 to the formation of the Las Vegas Wash Coordination Committee (LVWCC), a stakeholder
group that includes local, state, and federal agencies, citizens, businesses, a university and an
environmental group. The LVWCC generated the Las Vegas Wash Comprehensive Adaptive
Management Plan that recommended measures to halt the channel degradation, restore riparian
and wetland habitats, and to conduct wildlife monitoring (LVWCC 2000). In 2000,
implementation of this plan began and continues through to the present. Plan activities include
installing weirs and other control structures to halt the down-cutting, and extensive vegetation
improvements through tamarisk (Tamarix ramosissima) control, revegetation with native
woodland species, and other plantings. For more details on the history of these efforts, see
Braden et al. (2009). The plan also led to the creation and implementation of the Las Vegas
Wash Wildlife Management Plan, which contains 31 recommended actions designed to conserve
native species, protect and enhance their habitats and increase community awareness of these
resources (Shanahan et al. 2008).

In 2005, the San Bernardino County Museum, in conjunction with the Southern Nevada Water
Authority (the lead agency of the LVWCC), began point count bird surveys along an 8.7 km
reach of the Wash (Braden et al. 2009). The purpose of these bird surveys was to (1) inventory
bird population and bird habitat parameters to provide a baseline, (2) set up a long-term
monitoring program that is designed to document the benefits of project activities, and (3) assist
in the adaptive management process by providing valuable insight to which activities are
effective and in what time frame. The museum conducted four years of surveys which are
summarized in Braden et al. (2009). Our report summarizes all six years of surveys, the past two
of which were conducted by the Great Basin Bird Observatory in 2009 and 2010 (ending in April
2011), and analyzes all data together to summarize bird community structure, early population



trends, and initial effects of project activities. Bird-habitat changes and bird community changes
based on the first five survey years are discussed in detail in GBBO (2011).

Methods

Study Area

The study area encompasses 8.7 km of the Las Vegas Wash between the Upper Diversion and
Powerline Crossing Weirs (Figure 1). The upland habitat is dominated by Mojave scrub
(dominated by creosote bush, Larrea tridentata). The riparian area is still dominated by the
invasive, non-native tamarisk and common reed (Phragmites australis). Native vegetation
present includes Goodding willow (Salix gooddingii), sandbar willow (Salix exigua), seep
willow (Baccharis salicifolia), Fremont cottonwood (Populus fremontii), honey and screwbean
mesquite (Prosopis glandulosa and P. pubescens), arrowweed (Pluchea sericea), cattail (Typha
domingensis), and bulrush (Schoenoplectus spp.).

Active channel stabilization and revegetation activities occurred along the length of the study
area throughout the study period, with nine weirs and 75 acres of revegetation in place by the end
of the first year and 12 weirs and approximately 280 acres of revegetation in place by the end of
the sixth. Since project activities have been ongoing throughout this study, our monitoring data
are likely directly or indirectly affected by them.

Bird Data and Analyses

Data Collection Methods

Birds were surveyed using standardized 5-minute point counts (Ralph and Scott 1981). The study
began with 29 points in 2005 and with later additions and a deletion comprised 31 points by the
end of 2006, arranged along both sides of the Wash (Figure 1). The survey points were
established at regular intervals to monitor the bird community and vegetation where channel
modification and revegetation has occurred or will occur, as well as in areas where project
activities are unlikely to occur (Braden et al. 2007), providing a broad cross-section of the
different habitat types found at the Wash.

Each survey event occurred approximately every two weeks, over a two-day period. The order in
which points were sampled was rotated among surveys. Surveys were conducted from sunrise to
approximately five hours post-sunrise, to capture the period of greatest bird activity and
vocalization. Nesting evidence was collected using standard breeding bird atlas methods (e.g.,
Floyd et al. 2007), which consider nesting to be confirmed if active nests, dependent young,
food/nest material/fecal sac carrying, or nest building is observed. For more details on the point
count protocol, see Braden et al. (2007).



Twenty-six surveys of the points were done per year (except in 2010, when some sites were
occasionally inaccessible due to construction), with the survey year typically running from mid-
February through January (Year 5 surveys began on January 31). The majority of this report
covers the full six years between 12 February 2005 and 30 January 2011. The few seventh-year
surveys conducted in 2011 (through 24 April 2011) were not included in most of our analyses,
but they were used for the comprehensive species list.

While surveyors were rotated to minimize observer effects, a review of the data suggested that
some observer effects remained, particularly with regard to distance measurements. Prior to
2009, rangefinders were not used to determine distances to birds, which adds to the difficulty in
interpreting distance data in the full dataset. For future surveys, the use of rangefinders should be
required, if distance data are to be used in analyses.

Data Analysis

Species List

A comprehensive species list of all birds recorded in Las Vegas Wash was generated based on all
visits between 12 February 2005 and 24 April 2011, including all survey points (the total of
which varied among years between 29 and 31 over the study period), all detection distances, and
all birds detected incidentally in the Wash outside of formal surveys. The list also includes “fly-
over” sightings (e.g., Red-tailed Hawks flying high overhead) of birds that were in the Wash area
but may not have been closely tied to the vegetation present at a survey point. This species list
was generated to characterize the bird community of the Wash as comprehensively as possible,
and because no quantitative comparisons are necessary to do that, all survey results and
incidental detections were included regardless of survey effort.

Species Richness and Abundance

Unlike our approach for the full species list, species richness and abundance patterns were
analyzed using standardized comparisons that included only bird detections that occurred within
a 100 m radius of each survey point. Fly-overs were also excluded, even if they occurred directly
above a survey point, because these birds were generally not assumed to actively use the
surveyed area. Limiting the sample to detections within 100 m of the point allowed us to
compare bird abundances among survey points and treatment areas, but it precluded analyses for
species with a primarily aerial life style, such as swallows, swifts, and nighthawks. For these
species, a separate analysis that includes flyovers would be necessary, if determining their trends
and habitat associations is desired.

We included survey data from all survey points for which data were available, which varied
slightly over the first few years of the project. Although species richness (i.e., the number of
species detected) can be sensitive to survey effort, we considered the variation to be relatively
insignificant, particularly given that the added and deleted survey points were similar to the rest
of the study area in habitat and species composition.



To make the abundance results useful for comparing data from this project to other regional and
national abundance data (and to help control for small variations in survey effort), we used the
standardized estimate of density of number of birds per 40 ha, converted from the fixed radius of
100 m around each point (3.14 ha). Using this approach, we plotted the number of bird species
and the number of bird detections per 40 ha by survey event in order to illustrate temporal
variation in species richness and abundance and to show differences among treatment areas. We
performed linear regression analyses to determine whether population trends over time were
significant. For all statistical analysis results in this report, those showing p < 0.05 were
considered significant.

Richness and abundance were also examined for the breeding and non-breeding seasons. In
previous analyses (Braden et al. 2009), the breeding season was defined as the period between 15
March through 31 August to encompass the breeding of the majority of both resident and
migrant species. In this report, we used the same definitions for consistency with previous
analyses. This time period also encompasses spring and early fall migration of several mid and
long-distance migrants so, inevitably, at least some non-breeding birds are included in the
breeding season estimates. The non-breeding season was defined as 1 October through 31
January to include overwintering birds, but to exclude nesting of most resident species. Average
richness and estimated density per survey were calculated for these seasons. Transitional periods,
where described, cover dates not included in either the breeding or non-breeding seasons.

Species-Specific Abundances

For each species, estimated bird density (birds per 40 ha) was calculated for each year overall,
and for its breeding and non-breeding seasons. Relative abundance (proportion of total bird
abundance contributed by a species) was calculated for the same periods but only for species
representing at least 1% of the overall bird community in one or more periods. Only species that
were detected during at least 40 survey events between February 2005 and January 2011 were
included in the trend analyses. The arbitrarily chosen 40-event threshold was necessary because
meaningful population trends over six years can only be established for at least moderately
common species using linear regression. Survey data from all survey points for which data were
available were included in these analyses.

Breeding season abundances from the Wash surveys were also compared to data collected as a
part of GBBO’s Nevada Bird Count (NBC) in the Mojave Desert riparian areas of Nevada. This
was done to provide a reference point for the estimated densities at the Wash from regional data
collected in similar habitat types. The NBC data were collected with 1120 point count surveys on
27 ten-point transects in the same six-year period (2005-2011) as the Wash surveys, which
included 2157 point count surveys. Both datasets included only detections from within 100 m of
the survey point for the purpose of comparisons. However, NBC data were collected over a 10
minute survey period per point, rather than the 5 minute period used in the Wash. Further, the
breeding season periods differed in that the Wash data were for the period between 15 March
through 31 August, with surveys evenly distributed throughout that time period, while the NBC
data were collected from mid-April through 30 June, with surveys primarily occurring in May
and early June. Regardless of these differences in methods, we consider the regional



comparisons of estimates of breeding densities reported here informative for most breeding
landbird species.

Treatment Effects

The channel stabilization and revegetation treatments included building of weirs that impounded
some of the stream and increased marshy vegetation cover and clearing of non-native vegetation
before planting of native riparian woodland and riparian-transitional vegetation covers. For our
analyses of treatment effects on bird populations, we divided the 31 survey points into four
categories based on the 2010 status of project implementation, no treatment (n = 5 survey
points), cleared (n = 7), recently or newly revegetated (n = 5), and old revegetation sites (planted
no later than 2005; n = 13). Ongoing clearing sometimes made it difficult to survey some points
at times, so Point 24 was dropped because only nine surveys were possible in 2010. Categories
were assigned by dominant vegetation type at the point, defined as affecting > 50% of the
surface area within a 100 m radius. To determine bird responses to treatments, we used only the
2010 bird survey data, as these reflected the bird populations using the sites at the time they were
classified according to treatment status. To compare species richness effects of treatments, we
calculated cumulative species richness per point for the 2010 surveys. Total abundance and
species abundances were calculated as the number of birds per 40 ha. Species abundances were
calculated only for the 34 species that were detected at the Wash on at least 15 of the 30 points in
2010. Differences between treatment classes were determined using Analysis of Variance
(ANOVA).

Results

Species List

Between 12 February 2005 and 30 January 2011, 185 bird species were observed during visits to
the Wash (App. 1). In the sixth year, nine new species were detected for the first time in the
Wash, including Ruddy Duck, Northern Goshawk, Sandhill Crane, Semipalmated Plover, Broad-
tailed Hummingbird, Eastern Kingbird, Scissor-tailed Flycatcher, Ovenbird, and Townsend’s
Warbler (all scientific names in App. 1). Forty species that had been recorded at least once
during the first five years were not found in the sixth year, including for example, Cinnamon
Teal, Caspian Tern, Barn Owl, Red-naped Sapsucker, Dusky Flycatcher, House Wren, Western
Bluebird, Hermit Thrush, and Cedar Waxwing. No new species were detected in the few
seventh-year surveys that were conducted between 1 February and 24 April 2011.

Of the 185 species observed during the six-year period, 152 were recorded during the breeding
season (15 March - 31 August), and 139 were recorded during the non-breeding season (1
October - 31 January). Only a small number of species (4) were detected exclusively during the
transitional seasons between the designated breeding and non-breeding seasons, suggesting that
most migrants actually passed through during the “breeding” or “non-breeding” seasons.



Thirty-six species recorded in the Wash are conservation priorities according to the Nevada
Comprehensive Bird Conservation Plan (GBBO 2010), the Clark County Multiple Species
Habitat Conservation Plan (Clark County 2000), or the Lower Colorado River Multi-Species
Conservation Program (Bureau of Reclamation 2006; App. 1). Twenty-two of the priority
species were recorded during the non-breeding season, and 28 were recorded during the breeding
season, while two priority species were only detected in the transitional seasons. Five of the
priority species were confirmed to nest within the Wash, including Abert’s Towhee, Blue
Grosbeak, Gambel’s Quail, Yellow Warbler, and Lucy’s Warbler. Also, four new species were
confirmed as breeders in the sixth year (Cooper’s Hawk, Red-tailed Hawk, Yellow-breasted
Chat, and Brown-headed Cowbird), resulting in a total of 25 species (listed below) confirmed to
be nesting in the Wash based on breeding evidence gathered in 2009-2010 (the two years GBBO
collected data).

Abert's Towhee Loggerhead Shrike
American Kestrel Lucy's Warbler
Bewick's Wren Mallard
Black-crowned Night-Heron Mourning Dove
Black-tailed Gnatcatcher Northern Rough-winged Swallow
Blue Grosbeak Northern Harrier
Brown-headed Cowbird Red-tailed Hawk
Common Yellowthroat Say's Phoebe
Cooper's Hawk Song Sparrow

Crissal Thrasher Verdin

Gambel's Quail Yellow Warbler
Great-tailed Grackle Yellow-breasted Chat

Greater Roadrunner

Species Richness and Total Abundance

Seasonal patterns of species richness were similar among years, with richness being lowest in
December-January, and peaking during August-September due to migration and juvenile
dispersal (Figure 2). Species richness remained similar, but showed a slight increase (Figure 3),
for the six survey years, as detailed in the summary table below.

Breeding Fall Non-Breeding Winter COMBINED
Transition Transition |(avg. # species/survey)
Year 1 34.0 34.0 31.7 26.3 32.3
Year 2 32.9 40.0 30.3 32.7 325
Year 3 35.3 34.5 35.2 29.0 34.5
Year 4 33.8 39.5 31.2 39.3 34.0
'Year 5 34.8 44.5 34.0 31.3 34.8
Year 6 33.1 45.5 34.9 30.7 34.3
COMBINED 34.0 39.7 32.8 31.6 33.8




Total bird abundance (birds per 40 ha) varied seasonally, but patterns were similar among years,
with peaks observed during the late breeding season (May-June) and during the late fall
migration period (October-November; Figure 4). Total abundance increased almost every year,
as detailed in the summary table below, and showed an overall increasing trend (Figure 5).

Breeding Fall Non-Breeding Winter COMBINED
Transition Transition (avg. # birds/40 ha)
Year 1 134.7 106.5 131.4 78.5 124.9
Year 2 132.1 123.6 126.2 114.7 127.4
Year 3 126.8 91.4 157.0 148.9 137.1
Year 4 143.4 107.4 151.6 156.3 145.0
Year 5 147.0 214.4 173.2 137.4 160.1
Year 6 128.0 140.0 200.5 121.4 150.5
COMBINED 135.2 130.5 155.8 126.2 140.8

Species-Specific Abundances

Overall Abundance Patterns

For the whole study period, the species with the greatest absolute abundances included Abert’s
Towhee, Song Sparrow, Yellow-rumped Warbler, Red-winged Blackbird, Marsh Wren,
Bewick’s Wren, White-crowned Sparrow, American Coot, Common Y ellowthroat, and Black-
tailed Gnatcatcher (Table 1a). Density estimates by species, averaged for years and seasons, are
provided in Tables 1a and b. The species with the highest absolute abundances also contributed
the greatest proportions to total bird abundance, i.e., had the highest relative abundances.
Relative abundances (% of total bird abundance by each species) are reported in Tables 2a and b
for all species that represented at least 1% of the total bird community in any season or year. The
relative frequency of each species (i.e., the percentage of total survey points at which the species
was detected at least once) is detailed in Table 3.

Breeding Season Species Abundances in Relation to Regional Abundances

During the breeding season, the ten most abundant species included Abert’s Towhee, Song
Sparrow, Red-winged Blackbird, Common Yellowthroat, Brown-headed Cowbird, Bewick’s
Wren, Lucy’s Warbler, Marsh Wren, Verdin, and Yellow-breasted Chat (Table 1a). In
comparison, the ten most abundant species recorded during seven years of Nevada Bird Count
(NBC) surveys included Gambel’s Quail, Lucy’s Warbler, Mourning Dove, Song Sparrow,
Yellow Warbler, House Finch, Cliff Swallow, Bewick’s Wren, Abert’s Towhee, and Brown-
headed Cowbird (Table 4). Half of these two species lists were the same among the two
monitoring efforts, indicating an overall large degree of similarity between the Wash and other
lowland riparian areas of the region. In fact, some of the dissimilar species included upland-
associated and generalist species in the NBC data set (e.g., Mourning Dove) that were not among
the most abundant in the Wash. Other interesting species in this comparison include Song
Sparrow, Common Yellowthroat, Yellow-breasted Chat, Red-winged Blackbird, Marsh Wren,




and Mallard, all of which had much higher abundances in the Wash than in the regional transects
(Table 4).

When comparing the Wash’s breeding abundances of select conservation priority species to
regional NBC data from similar habitats, the Wash supported lower numbers of Gambel’s Quail,
Bell’s Vireo, and Phainopepla, but much higher numbers of Abert’s Towhee, which in fact also
had the highest relative abundance in the Wash, and Blue Grosbeak (Tables 4 and 1a). The Wash
and the NBC data showed similar abundance estimates for Lucy’s Warbler, and for the two high-
priority species Costa’s Hummingbird and Willow Flycatcher.

Non-breeding Season Species Abundances

During the non-breeding season, the ten most abundant species of the Wash included Yellow-
rumped Warbler, White-crowned Sparrow, Abert’s Towhee, Marsh Wren, American Coot, Song
Sparrow, American Pipit, Red-winged Blackbird, Ruby-crowned Kinglet, and Mallard (Table
la). No similar datasets were available from elsewhere, preventing us from making regional
comparisons. The most abundant birds of the non-breeding season were a mix of year-round
residents (e.g., Abert’s Towhee, Red-winged Blackbird) and the most abundant migrants and
wintering species of the Mojave Desert (e.g., Yellow-rumped Warbler, White-crowned Sparrow,
and American Pipit).

Trends

Trends in Species Richness and Total Abundance

Regression analysis results of species richness over time showed a slight (but not significant)
increase over the six-year period, with R* = 0.02 and p = 0.06 (Figure 3) and total bird
abundance increased significantly with R* = 0.08 and p < 0.01 (Figure 5).

Trends in Species Abundances

Nine species showed significant declines over the six-year survey period, including Abert’s
Towhee, Song Sparrow, Bewick’s Wren, Mourning Dove, Killdeer, Ruby-crowned Kinglet,
Lucy’s Warbler, Yellow-breasted Chat, and Blue Grosbeak (Table 5). Many of these species are
woodland-associated and some (Mourning Dove and Killdeer) are disturbance or upland-
associated. Fifteen species showed significant increases over the same time period, including the
shrub-associated species Verdin, Gambel’s Quail, Orange-crowned Warbler, and White-crowned
Sparrow, the marsh and open-water associated species Marsh Wren, Mallard, Great Blue Heron,
and Gadwall, and the generalist and upland species Great-tailed Grackle, Say’s Phoebe, House
Finch, Yellow-rumped Warbler, American Pipit, Lesser Goldfinch, and Rock Wren (Table 5).
Population trends of the species with significantly decreasing or increasing trends are also
illustrated in Figures 6a — f. The remaining 23 species, for which sufficient sample sizes existed,
showed stable population trends over the study period, and no particular habitat guilds stood out
in this group.
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As found in GBBO (2011), trends in the relative frequency of each species (i.e., the percentage
of total survey points at which the species was detected at least once) were similar to their
absolute and relative abundances, and so for brevity are not included here.

Changes in Vegetation Cover

Throughout the five-year (2005-2009) period analyzed in GBBO (2011), tamarisk remained the
dominant cover at Wash bird survey points, although it experienced significant decreases in
cover due to project activities. The proportion of native trees increased slightly, although not
significantly, likely as a result of revegetation efforts and possibly greater survival of trees with
decreased competition. While vegetation monitoring was conducted at survey points in the fall of
2010 (as in prior years), a rigorous quantitative analysis of these data was not performed for this
report, as little habitat alteration occurred during the year. Project activities were initiated or
continued at just ~15% of the points in 2010 (as compared to 40% in 2009), the most significant
of which was the ongoing construction of the Lower Narrows and Homestead weirs. Although
the points impacted by that construction had largely been cleared of vegetation in 2009, there
was likely a continued decline in overall vegetative cover and particularly cover by tamarisk
resulting from their final clearing and the clearing of tamarisk from another site in advance of
revegetation.

Comparison of Treatments

The four treatment classes, no treatment, cleared, newly revegetated, and old revegetation,
resulted in several interesting patterns, with both bird species richness and total bird abundance
highest in old revegetation sites (Table 6). Newly revegetated sites had significantly higher
numbers of Say’s Phoebe (p < 0.01), which is associated with open or disturbed habitat types,
and the abundances of American Coot, which is associated with open water, and Orange-
crowned Warbler, which uses a variety of riparian habitat types during migration, were
substantially higher. Older revegetation sites had the most species showing treatment effects,
with significantly higher abundances of Yellow Warbler and Ruby-crowned Kinglet (p < 0.01),
and substantially higher abundances of Abert’s Towhee, Brown-headed Cowbird, and Northern
Flicker, all of which are riparian-associated species during the seasons of detection at the Wash.
Overall, our statistical comparisons were affected by low sample sizes and the fact that much
revegetation was recent or still in progress during the sixth year of bird surveys. It would be
useful to repeat these comparisons at a later time, when more revegetation is completed and bird-
habitats have had time to mature (apprx. five to ten years after plantings).

Discussion

As discussed in detail in the previous report (GBBO 2011), the bird community of the Las Vegas
Wash is rich, featuring about half of the bird diversity recorded for the state of Nevada, and it is
representative of other lowland riparian areas in the region. Bird diversity and total abundance
are highest during breeding and post-breeding, as is typical for temperate riparian areas. The site
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not only provides important habitat for 36 conservation priority species, some of which were
confirmed to be nesting in the site, but also appears to be particularly important as a stopover site
for migrants and post-breeding vagrant populations of species that nest in other habitat types.

Population trends, as could be determined from the short monitoring period, are partly as
expected in an active restoration site. Some species showed signs of short-term impacts from
such project activities as clearing non-native vegetation and construction of large structures, but
perhaps more importantly, we found that species richness and total abundance slightly increased
despite these activities. Likely a result of the large-scale activities that involved vegetation
clearing, Yellow Warbler, Gambel’s Quail, and Bell’s Vireo occur in much lower abundances at
the Wash than documented in other Mojave riparian areas (Table 4). These species are known to
be associated with a vigorous shrub component of riparian areas, and are therefore expected to
recover as revegetation sites mature. Regardless of short-term impacts to the riparian area from
construction and revegetation activities, strong riparian bird populations remain in the Wash, and
several, particularly marsh and water-associated, species actually already occur in higher than
average numbers. For further details on the natural history and habitat use of these species, see
GBBO (2010, 2011). Also, several shrub-associated species that are likely more tolerant of
disturbed habitat conditions than the above-mentioned conservation priority species, occurred in
double or multifold abundances at the Wash compared to regional riparian areas, for example
Song Sparrow and Bewick’s Wren. These two species are difficult to distinguish by ear, as they
have very similar songs and occasionally mimic each other’s vocalizations. For future
monitoring, the option of combining their data may be considered depending on the experience
of future field surveyors, because we estimate that about 20% of the records of either species
could be misidentifications, and this proportion would increase with less experienced field
surveyors. We also recommend re-analyzing the six-year monitoring data based on the precise
survey season selected for future monitoring efforts, which also differed slightly in our
comparisons among NBC and Wash breeding bird data.

The treatment effects analysis showed that most effects on riparian birds occurred in the older
revegetation sites, which showed significantly higher species richness and total bird abundance,
as well as the majority of positive effects on riparian species trends, including for Yellow
Warbler and Ruby-crowned Kinglet, and to a lesser extent, on Abert’s Towhee, Brown-headed
Cowbird, and Northern Flicker (possibly due to sample size issues). This supports our earlier
conclusion that negative effects from project activities on birds and their habitats are likely short
term. We expected that, because of the low sample sizes available for the treatment comparisons
and the short time elapsed since most revegetation efforts, we would find less pronounced
patterns. Our experience is that the largest effects of riparian revegetation on the bird community
occur when woodlands and new wetlands have had time to mature. Therefore, if this comparison
is repeated with future data from the revegetation sites, we expect additional species to show
significant responses.

The currently relatively low numbers of riparian shrub-associated species in the Wash give
reason to continue (or return to) monitoring birds in the Wash in future years, as we expect these
species groups to recover more slowly than marsh and water-associated species. Also, many of
our most important conservation priority species in this region, for example Willow Flycatcher,
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Bell’s Vireo, and Lucy’s Warbler, perform best in the mosaics created, once they have had time
to mature, and the types of riparian woodlands planted in the Wash (GBBO 2010).

Recommendations

Monitoring

We recommend continuation of landbird monitoring along the Wash to the extent that future
resources allow. Several options can be pursued, which include (1) continuation/return of the full
survey schedule as it has been implemented in 2005-2011, (2) a survey schedule and sampling
design that is scaled back to either particular seasons (e.g., just the breeding season) or reduced
in survey-event frequency, but otherwise the same as previously implemented, (3) a survey
schedule that is scaled back to particular seasons and frequency of survey events (e.g., once
instead of twice a month), or (4) a full integration of landbird sampling into the NBC program,
which would require a revision of the sampling site selection and slight revisions to the
protocols.

The last option has the advantages of easy regional comparisons and the ability to select wider
spacing of sampling sites, which are currently tight for the 100 m radius we selected as a basis
for density estimation. The other options have the advantage of most accurate compatibility with
previous survey efforts. However, we maintain that the standardization of our abundance metric
to estimated density should allow for flexibility in sampling design, so long as the sampling
design allows for calculation of this metric. We also find that a 10 minute survey period per point
has the advantage that the birds present at a survey point are more completely recorded than with
shorter visits, a circumstance that was at least partially mitigated in the past Wash surveys by
more frequent visits than usually done under the NBC program.

Depending on other possible focus points of the Wash project, such as migration monitoring and
public education, other sampling methods may also be explored, for example migration banding
stations. These have the advantage of being able to monitor retention and return rates of migrant
individuals, but they have the disadvantage of being most useful when operated for several years
in a row, which can be more costly than passive monitoring methods.

Future data analyses may focus on time series analyses and trend monitoring to confirm
increasing recovery of riparian landbirds. For this we recommend focusing on the focal species
mentioned below, all of which are riparian-obligate, and possibly expanding this list to include
all riparian priority species mentioned in GBBO (2010) under Mojave lowland riparian, which
would add Snowy Egret, Swainson’s Hawk, Yellow-billed Cuckoo, White-throated Swift,
Costa’s and Rufous hummingbirds, Willow Flycatcher, and Abert’s Towhee. These species were
left off the conservation and management indicator list below for a variety of reasons, such as (1)
not being a landbird for which point counts are most useful (Snowy Egret), (2) being primarily
aerial foragers/hunters (Swainson’s Hawk, White-throated Swift, and the hummingbirds), and (3)
being less useful for documenting habitat improvements through population trend monitoring
(Willow Flycatcher and Yellow-billed Cuckoo because they are inherently rare in the region, and
Abert’s Towhee because it is already abundant in the Wash). While the point count method and
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our approach to data analyses used here are not ideal for some of these species without some
adjustments, they are certainly designed to detect these species, if present, and implementing
point counts is certainly preferable over not monitoring them at all.

If further analyses are possible in the future, we recommend including other riparian-obligate
landbirds that are not conservation priorities, specifically, Song Sparrow, Bewick’s Wren,
Verdin, Common Yellowthroat, Ash-throated Flycatcher, Black-tailed Gnatcatcher, Blue
Grosbeak (which is, in fact, a priority species under the Clark County MSHCP), and Black-
chinned Hummingbird. This list of additional indicator species for monitoring only includes
landbirds that are likely to nest in the recovering riparian vegetation, and presumes that most
monitoring efforts will focus on the breeding season. Other riparian indicator species may be
added, if monitoring will include the migration seasons, for example Wilson’s and Orange-
crowned warblers.

Regardless of what monitoring scheme is selected for future surveys, we recommend keeping
landbirds separate from other bird groups in monitoring planning. For instance, secretive
marshbirds and other aquatic species (coots, ducks, etc.) are poorly covered by point counts even
though they are often detected and recorded during these. Modified area search and call play-
back methods, as they have already been implemented (Van Dooremolen 2010a, 2010b) are most
appropriate for monitoring these species groups. Also, special species surveys that involve call
play-back are necessary for detecting some high priority species, such as Southwestern Willow
Flycatcher and Yellow-billed Cuckoo, regardless of the fact that they are landbirds, because
these are rare and secretive enough to warrant more intensive surveys, and they nest at slightly
different times than most other landbirds. Wash surveys for the flycatcher have been ongoing
since 1998 using the federally mandated protocol (Van Dooremolen 2010c) and SNWA assesses
habitat on the Wash annually to determine whether cuckoo surveys, which had been conducted
from 2000-2004, should recommence (Van Dooremolen Pers. Comm.).

Conservation, Management, and Adaptive Management

Based on the six-year data set, we recommend focusing management and adaptive management
of the Wash project on a handful of species that are high conservation priorities, but are also
expected to represent the bird community effects of revegetation and construction activities.
Several non-priority species have already been recovered at the Wash, likely as a result of the
project activities, for example Mallard, Marsh Wren, and Red-winged Blackbird. These are less
useful for future monitoring, as they are not conservation priorities and they may decline slightly
as riparian woodlands begin to mature after recovery from plantings. Therefore, we recommend
the following species for focused evaluation of bird responses to project activities:

Bell’s Vireo

Lucy’s Warbler
Phainopepla

Yellow Warbler
Gambel’s Quail
Yellow-breasted Chat
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e Ladder-backed Woodpecker

The first five of these species are conservation priorities under the criteria used in this report,
roughly in descending order of conservation urgency, but they are common enough in the region
and specialized enough on the habitats targeted by revegetation efforts that they are likely to
respond positively to the project with increasing breeding populations. The remaining two
species are not conservation priorities, but represent habitat use guilds that are poorly represented
by the other species, namely riparian shrub thickets and ground cover (Yellow-breasted Chat),
and mature riparian trees (required for cavity nesting by Ladder-backed Woodpecker). All of
these seven species are currently underrepresented in the Wash, when compared to their regional
abundances in the same habitat type (Table 4). Together, they likely represent the needs of a
larger suite of riparian landbirds and therefore lend themselves for measuring recovery progress
of riparian habitats and adaptive management planning, should their populations stay low.

Depending on how intensive conservation activities and public involvement will be in the Wash
in future years, several conservation strategies would further benefit the riparian bird community
(GBBO 2010), many of which are similar to recommended actions in the Las Vegas Wash
Wildlife Management Plan (Shanahan et al. 2008). Possible conservation strategies for the Wash
include:

e Discouraging the establishment of feral cat colonies in or near the riparian areas

e Selecting routes for public trails that are near enough to woodland groves and wetlands so
that wildlife can be enjoyed, but not disturbed; large shrub thickets should not be
disrupted by trails to the extent possible

e Allowing a natural mosaic of native trees, native shrubs, wetlands, and transitional
woodlands (mesquite, acacia, baccharis, etc.) to develop; some non-native plants are
likely always part of the community and are not considered a problem, as long as they
are not dominating

e Protecting old trees or tree groves from excessive trampling and other land uses

e Avoiding major disturbances during the main nesting season of landbirds (April 1 — July
1)

e Exploring activities for the public that enhance awareness of wildlife issues, such as
building of nest boxes, and creating species checklists and outreach materials focusing
on riparian conservation
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Figure 1. Distribution of point counts across Las Vegas Wash. Map courtesy of Southern Nevada Water Authority.
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Figure 2. Seasonal species richness per survey event from 156 surveys of the Las Vegas Wash
(February 2005 — January 2011). Curve represents a LOWESS smoothed fit for variation in richness
among survey events.
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Figure 3. Trend in species richness from 156 surveys of the Las Vegas Wash (February 2005 — January

2011).

21



Figure 4. Seasonal total bird abundance per survey event from 156 surveys of the Las Vegas Wash
(February 2005 — January 2011). Curve represents a LOWESS smoothed fit for variation in richness

among survey events.
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