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ES-1 

EXECUTIVE SUMMARY 
 

In 2016, monitoring of riparian birds continued within the Lower Colorado River 

Multi-Species Conservation Program (LCR MSCP) conservation areas as part of 

the lower Colorado River bird project.  This report summarizes results of the 2016 

field surveys.  The primary goal of these field surveys was to use a double 

sampling area search survey design to document breeding territory locations and 

derive population size estimates for six of the LCR MSCP covered riparian bird 

species:  Gila woodpecker (Melanerpes uropygialis), gilded flicker (Colaptes 

chrysoides), vermilion flycatcher (Pyrocephalus rubinus), summer tanager 

(Piranga rubra), Arizona Bell’s vireo (Vireo bellii arizonae), and Sonoran yellow 

warbler (Dendroica petechia sonorana = Setophaga petechia sonorana).  

Secondarily, information on breeding territories was collected to determine 

population size estimates for other common riparian bird species. 

 

The double sampling protocol developed by Bart et al. (2010) for the LCR MSCP 

uses counts of riparian bird territories from two levels of effort – rapid (requires 

two visits) and intensive (requires eight visits).  The intensive area search survey 

method is used to survey a subset of sampling plots and estimate a detection ratio 

to correct the rapid counts for the survey area.  Rapid area search surveys were 

completed on 79 plots in the conservation areas, and intensive area search surveys 

were completed on a random subset of 8 of those plots.  The rapid and intensive 

counts were analyzed using double sampling formulae to generate corrected 

estimates and standard errors for the total number of territories of the 6 LCR MSCP 

covered species and the 10 most common territorial riparian bird species. 

 

Overall, 155 species were recorded on all area search surveys in 2016.  During 

rapid area search surveys (n = 79), the most common covered species recorded 

was the Sonoran yellow warbler (18.75 territories), followed by the Arizona 

Bell’s vireo (16.75 territories), summer tanager (10.5 territories), Gila 

woodpecker (0.75 territory), and vermilion flycatcher (0.5 territory).  When 

territories overlapped plot boundaries, the part of the territory within the plot was 

estimated to the nearest 25%, accounting for the decimals in the territory counts. 

 

The rapid area search survey results for covered species at the specific 

conservation areas included the following territory counts: 

 

Beal Lake Conservation Area: 

 

 14.5 Arizona Bell’s vireo, 8.25 Sonoran yellow warbler, and 2.75 summer 

tanager territories 
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Palo Verde Ecological Reserve: 

 

 5.75 Sonoran yellow warbler, 5.5 summer tanager, and 1.0 Arizona Bell’s 

vireo territories 

 

Cibola Valley Conservation Area: 

 

 2.5 Sonoran yellow warbler and 1.0 summer tanager territory 

 

Cibola National Wildlife Refuge Unit #1 Conservation Area: 

 

 1.25 summer tanager, 1.0 Arizona Bell’s vireo, and 0.5 vermilion 

flycatcher territories 

 

Laguna Division Conservation Area: 

 

 0.5 Sonoran yellow warbler and 0.25 Arizona Bell’s vireo territories 

 

Yuma East Wetlands: 

 

 1.75 Sonoran yellow warbler and 0.75 Gila woodpecker territories 

 

Intensive area search surveys (n = 8) were conducted on the planting areas of the 

Beal Lake Conservation Area; Palo Verde Ecological Reserve Phases 4, 5, and 7; 

Cibola Valley Conservation Area Phase 4; Cibola National Wildlife Refuge 

Unit #1 Conservation Area (Cibola NWR Unit #1) (Crane Roost); Yuma East 

Wetlands; and Laguna Division Conservation Area Reach 1.  During these 

surveys, territories of Sonoran yellow warblers, Arizona Bell’s vireos, and 

summer tanagers were found at the Beal Lake Conservation Area.  Summer 

tanagers were also found at the Palo Verde Ecological Reserve and Cibola NWR 

Unit #1.  Lastly, a quarter territory for a Gila woodpecker was documented at 

Yuma East Wetlands. 

 

The main new findings of the 2016 survey season include:  (1) several of the 

covered species using the newly established Laguna Division Conservation Area, 

(2) high species richness at the Laguna Division Conservation Area, (3) vermilion 

flycatchers recorded for the first time nesting at the Nature Trail in Cibola NWR 

Unit #1, (4) several summer tanager territories established at the Palo Verde 

Ecological Reserve, and (5) the first summer tanager territory detected at 

Cibola NWR Unit #1. 
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INTRODUCTION 
 

In 2016, staff conducted area search surveys in the Lower Colorado Multi-Species 

Conservation Program (LCR MSCP) conservation areas, with the primary goal 

of documenting breeding territory locations and deriving population size 

estimates for six LCR MSCP covered riparian bird species:  Gila woodpecker 

(Melanerpes uropygialis), gilded flicker (Colaptes chrysoides), vermilion 

flycatcher (Pyrocephalus rubinus), summer tanager (Piranga rubra), 

Arizona Bell’s vireo (Vireo bellii arizonae), and Sonoran yellow warbler 

(Dendroica petechia sonorana = Setophaga petechia sonorana).  A secondary 

goal of the project was to collect information on breeding territories and 

determine population size estimates for other common riparian bird species.  

Surveys were conducted at the following six locations:  Beal Lake Conservation 

Area (BLCA), Cibola National Wildlife Refuge Unit #1 Conservation Area 

(Cibola NWR Unit #1), Cibola Valley Conservation Area (CVCA), Palo Verde 

Ecological Reserve (PVER), Laguna Division Conservation Area (LDCA), and 

Yuma East Wetlands (YEW). 

 

Staff generated population estimates using the avian double sampling survey 

method developed for the lower Colorado River (LCR) bird project (Bart and 

Manning 2008; Great Basin Bird Observatory [GBBO] 2009; Bart et al. 2010; 

GBBO 2011).  The double sampling method requires both rapid and intensive 

area search surveys, which are described in more detail in the “Methods” section 

and in GBBO (2011). 

 

 

METHODS 

Double Sampling Study Design 
 

All rapid bird survey techniques may produce biased estimates of species that 

vary in their detectability.  For instance, densities of birds that have a soft 

song, vocalize rarely, behave secretively, or show strong seasonal changes in 

detectability may be systematically underestimated in rapid survey techniques 

such as point counts, belt transects, and single rapid area search surveys.  In 

addition, birds temporarily undetectable, such as those sitting quietly on a nest or 

having departed the area for long foraging bouts, may be missed entirely by the 

surveyor.  To quantify and correct this bias, Bart and Earnst (2002) recommend 

a double sampling approach that uses counts of territories from rapid and 

intensive area search surveys on a subset of sampling plots to estimate a 

detection ratio that can be used to adjust counts for birds from rapid area search 

surveys.  They express the detection ratio as the inverse of the traditional ratio 

estimator (Thompson 2012) to reflect the proportion of birds detected by rapid 

counts. 
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For double sampling, a surveyor other than the one conducting intensive area search 

surveys conducts a standard rapid area search survey without any prior knowledge 

of the plot and its birds.  Further information on the double sampling approach 

developed for the LCR MSCP, including statistical formulae for detection ratios, 

corrected density and population estimates and their standard errors (SE), are found 

in GBBO (2008), Bart and Manning (2008), and Bart et al. (2010). 

 

 

Study Area 
 

The LCR MSCP study area spans the main stem of the LCR from Separation 

Canyon (just upstream of Lake Mead) to the Southerly International Boundary 

with Mexico, just south of Yuma (attachment 1a).  In 2016, the study area for 

monitoring included six LCR MSCP conservation areas (table 1) located 

throughout the LCR MSCP project area (attachment 1a). 

 

 

Table 1.—Conservation areas, number of plots, habitat strata, and areas surveyed using rapid area search 
surveys, 2016 

Conservation area 

Number 
of plots, 

2016 

Cottonwood-
willow1 

(hectares) 
Mesquite2 
(hectares) 

Mixed 
(hectares) 

Total 
(hectares) 

Beal Lake Conservation Area 3 30.22 0.00 5.82 36.04 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

11 65.51 0.00 33.18 98.69 

Cibola Valley Conservation Area 16 65.23 95.73 8.14 169.10 

Laguna Division Conservation Area 18 28.00 40.31 196.38 264.69 

Palo Verde Ecological Reserve 25 165.96 29.18 74.82 269.96 

Yuma East Wetlands 6 17.25 20.72 25.33 63.31 

Total 79 372.17 185.94 343.67 901.79 

     1 Populus fremontii-Salix spp. 
     2 Prosopis spp. 

 

 

Plot Selection 

Rapid Area Search Survey Plots in Conservation Areas 

The sample of seventy-nine1 5–19 hectare conservation area plots was randomly 

selected (see table 1) and surveyed using the double sampling method.  An 

overview map of all conservation areas is provided in attachment 1a.  As in years 

                                                 
     1 Hunters Hole was surveyed by the Bureau of Reclamation (Reclamation) in 2016, and the 

results are not reported here or included in population size estimates.  Reclamation will report 

Hunters Hole data in a separate report.  Therefore, although 80 plots were surveyed, the sample 

size in this report is 79 plots. 
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past, plots were selected first by conservation area then by habitat stratum.  The 

number of plots randomly selected from each conservation area was determined 

by dividing the number of available plots in each conservation area by the total 

number of available plots in all conservation areas.  This percentage was then 

applied to the sample of 80 plots to determine how many plots to select in each 

conservation area.  Further, these plots were divided into three habitat strata:  

(1) cottonwood-willow (entirely cottonwood [Populus fremontii] and/or willow 

[Salix spp.] plantings), (2) mesquite (entirely mesquite [Prosopis spp.] plantings), 

and (3) mixed (both mesquite and cottonwood-willow plantings, even if a small 

amount of one habitat type was present relative to the other habitat type).  For 

each conservation area, the total number of plots surveyed was subdivided 

into each of these habitat strata in proportion to their availability on a given 

conservation area.  Once the number of plots to be surveyed by conservation area 

and habitat stratum was determined, all available plots were given a random 

number in Microsoft (MS) Excel, the spreadsheet was sorted by random number, 

and the first available plots were selected until the necessary number of plots by 

conservation area and habitat stratum was achieved. 

 

This was the first year that the LDCA was included in the riparian bird 

conservation area sample.  This large (445 hectares) conservation area was 

planted in two phases:  Reach 1 in 2014 and Reach 2 in 2015. 

 

All available and selected plots were named with area, site, and section codes 

provided by the Bureau of Reclamation (Reclamation). 

 

 

Intensive Area Search Survey Plots 

Intensive area search surveys are a necessary component of double sampling for 

estimating detection rates of birds.  Intensive plots were randomly selected from 

the 79 conservation area plots.  To do this, staff used a list of all selected plots in 

Excel, assigned each plot a random number, sorted by random number, and used 

the top eight plots as intensive plots.  Eight plots were surveyed using the 

intensive area search survey method in 2016 (table 2). 

 

 
Table 2.—Summary of plots that were surveyed using the intensive area search survey method 
in 2016 

Section Habitat type Conservation area 

C1503 Cottonwood-willow Beal Lake Conservation Area 

C2308 Cottonwood-willow Palo Verde Ecological Reserve 

C2314 Mixed Palo Verde Ecological Reserve 

C2328 Cottonwood-willow Palo Verde Ecological Reserve 

C2515 Mesquite Cibola Valley Conservation Area 

C2722 Cottonwood-willow Cibola National Wildlife Refuge Unit #1 Conservation Area 

C4705 Mesquite Yuma East Wetlands 

C4906 Cottonwood-willow Laguna Division Conservation Area 
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Avian Monitoring Methods 
 

The goal for the rapid area search survey effort was to obtain the most accurate 

estimate of breeding territories while optimizing the balance between geographic 

survey coverage and survey effort.  The goal for the intensive area search survey 

effort was to find and document all territories present on each plot. 

 

Rapid area search surveys for this project employ the same field methods as 

intensive area search surveys, but the reduced number of visits (two, compared 

with eight in intensive area search surveys) may result in different estimated 

breeding densities than in intensive area search surveys, as some breeding birds 

may be missed during both visits.  Intensive area search surveys involved accurate 

delineation of breeding territories of all birds present on the plot, using the 

cumulative knowledge from eight visits.  Staff counted the birds that were either 

known, or presumed to be, non-breeders (species known to only occur as migrants 

in the project area, resident LCR birds using but not defending a mate or territory 

in the plot, or birds that bred outside the plot but foraged in the plot post-

breeding) separately from breeders. 

 

All area search surveys were conducted between April 14 and June 11, 2016.  

This seasonal timing optimizes coverage of the breeding season window for as 

many species as possible based on data from past years while working within the 

original study design and time restrictions.  Starting area search surveys later in 

spring would exclude the riparian bird species that start breeding in April or 

earlier, and starting them earlier would increase the confusion over separating 

migrants from breeders.  All visits began at sunrise and ended no later than noon 

in order to minimize surveys during high temperatures (> 100 degrees Fahrenheit) 

and periods of low bird activity.  Area search surveys were not conducted in 

high winds (Beaufort 4 or higher).  The period of time spent on each visit 

depended on the difficulty of the terrain, vegetation density, and the amount of 

bird activity, with plots that were easy to hike with low bird densities taking less 

time (2–3 hours).  Plots that had dense vegetation and high bird activity took more 

time (up to 6 hours).  There were no trails (flagging or removing of vegetation) 

that were created through the plot, as none were needed to adequately survey the 

plot according to the protocol. 

 

To conduct area search surveys, staff used a combination of a hand-held Global 

Positioning System (GPS) unit (Garmin Etrex 20 or Garmin GPSMap 60CSx 

using North American Datum [NAD] 83 in Zone 11S) and an aerial photo of 

the plot overlaid with a 50-meter (m) Universal Transverse Mercator (UTM) grid 

(attachment 2a).  GPS accuracy was approximately 3 to 5 m, and surveyors 

also used aerial imagery to map bird locations as accurately as possible.  Staff 

systematically grid searched the plot, walking at a slow enough pace to stop and 

record all bird sightings, locations, and breeding evidence on and around the plot.  

Staff passed within at least 50 m of every UTM grid point within the plot to 



Lower Colorado River Riparian Bird Surveys 
2016 Annual Report 

 
 

 
 

5 

ensure that all sections of the plot were adequately covered on each visit.  

Surveyors were free to depart from grid lines and/or cover parts of the plot 

multiple times in one morning as long as they passed within 50 m of every point 

on the plot during each visit.  Staff typically started at different points on each 

plot on each visit in order to evenly distribute effort at different times in the 

morning in different areas of the plots because activity patterns of many birds are 

highest at certain times of day (e.g., some species sing most vigorously at dawn).  

All visits for each area search survey type (rapid or intensive) on a given plot 

were conducted by the same surveyor, and different surveyors always conducted 

rapid and intensive surveys on the same plot. 

 

Whether a rapid or intensive area search survey was conducted, the goal was to 

identify and record data on all birds present within the plot on each visit.  During 

each visit, for both rapid and intensive area search surveys, staff spent enough 

time collecting location and breeding behavior data on all areas of the plot until 

the surveyor felt they had detected as close as possible to 100% of all individual 

birds present on the plot.  Also during each visit, bird locations were mapped and 

behaviors recorded as accurately as possible in order to estimate the number of 

territories at the end of the season using cumulative territory observations.  In 

most instances, staff were able to distinguish true territories (i.e., the defended 

area used for breeding).  However, for some species, it is difficult to distinguish 

territory from home range, especially in species that do not sing to defend 

territory boundaries, such as woodpeckers and raptors.  In these cases, surveyors 

used their cumulative knowledge from all visits to denote the area important to 

the breeding effort using behavioral clues such as vocalizations, defensive 

behavior, foraging, gathering nesting material, and time the bird(s) spent in the 

area. 

 

All bird sightings and territory boundaries were recorded directly onto a gray-

scale aerial photograph with a 50-m UTM grid, which also included imagery of 

the immediate surroundings of the plot (between 20 and 100 m, depending on plot 

shape).  Birds near the edge or just outside the plot were also mapped in order to 

prevent double counting of birds and to assess to what degree these birds were 

using the plot.  At the end of the season, staff classified birds that were on the 

edge and with partial territories in the plot by estimating how much of the 

territory was within the plot to the nearest 25% (resulting in 0, 25, 50, 75, or 

100% of a territory in a plot).  If less than 10% of the territory was in the plot, it 

was counted as 0%. 

 

Each visit map was labeled with the section (plot name), surveyor’s name, date, 

start and end times, and wind and sky codes.  Staff marked all observed breeding 

evidence on the map using standard spot mapping codes (adapted from Bibby 

et al. 2000), and knowledge of breeding status was recorded explicitly on the data 

sheet (table 3; attachment 2b, attachment 3).  If staff observed behavior that 

confirmed breeding on at least one visit (table 3; attachment 3), the bird was 

determined a breeder.  If staff detected probable/possible breeding evidence of a  
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Table 3.—Behavioral information collected to determine breeding status during 
area search surveys 

Categories Behavior 

Observed Seen or heard only 

Possible Singing 

Pair seen or heard together 

Probable Territorial display 

Pair in suitable nesting habitat 

Courtship and or mate guarding 

Copulation 

Nest or mate guarding 

Agitated behavior 

Confirmed Nest building 

Carrying nest material 

Prolonged distraction behavior 

Occupied nest 

Female on nest 

Food carrying 

Dependent young present 

Fecal sac carrying 

Nest colony 

Nest with eggs 

Nest with young 

 

 

species known to breed in the area on the same territory over multiple visits, 

even if the only breeding evidence observed was singing, it was generally 

determined to be a “breeder,” and it was thus included in the total number 

of breeding territories regardless of direct evidence of nesting (see table 3; 

attachment 3).  Exceptions to this rule were repeated sightings of yellow-billed 

cuckoos (Coccyzus americanus) and willow flycatchers (Empidonax traillii), both 

of which breed later than most other riparian birds in the project area and are 

known to occur as migrants in the study area.  These species are studied in other 

projects in the same study area using single-species survey protocols, which are 

designed to confirm breeding (McLeod and Koronkiewicz 2010; Halterman et al. 

2015). 

  



Lower Colorado River Riparian Bird Surveys 
2016 Annual Report 

 
 

 
 

7 

Table 3 illustrates how the breeding evidence was ranked  A full list of definitions 

for the behaviors listed in table 3 can be found in attachment 3.  Birds were 

classified as non-breeders if displayed possible/probable breeding evidence was 

observed on fewer than the threshold number of visits for that area search survey 

type.  This number differs by area search survey type and is explained under 

“Rapid Area Search Surveys” and “Intensive Area Search Surveys,” below.  The 

data entry protocol (GBBO 2014) provides further detail on the process of 

summarizing breeding observations into the project’s MS Access database. 

 

Birds at the site of first detection were recorded as either a pair, male, female, 

individual of unknown sex/age, juvenile, flyover (i.e., flying over but not landing 

in the plot), or incidental (i.e., detected in the plot’s general area but not inside the 

plot).  Independent young were recorded separately as non-breeders.  For non-

territorial and colonial breeders, the number of individuals and breeding evidence 

was recorded as one entry per species per visit in the MS Access database.  Non-

territorial and colonial breeders include white-winged dove (Zenaida asiatica), 

mourning dove (Zenaida macroura), Eurasian collared-dove (Streptopelia 

decaocto), rock pigeon (Columba livia), brown-headed cowbird (Molothrus ater), 

European starling (Sturnus vulgaris), Gambel’s quail (Callipepla gambelii), 

ring-necked pheasant (Phasianus colchicus), greater roadrunner (Geococcyx 

californianus), red-winged blackbird (Agelaius phoeniceus), yellow-headed 

blackbird (Xanthocephalus xanthocephalus), great-tailed grackle (Quiscalus 

mexicanus), house finch (Haemorhous mexicanus), house sparrow (Passer 

domesticus), cliff swallow (Petrochelidon pyrrhonota), black-crowned night-

heron (Nycticorax nycticorax), snowy egret (Egretta thula), great blue heron  

(Ardea herodias), great egret (Ardea alba), cattle egret (Bubulcus ibis), double-

crested cormorant (Phalacrocorax auritus), and white-faced ibis (Plegadis chihi).  

At the end of the season, surveyors estimated the number of pairs of non-

territorial species breeding on each plot by reviewing the number of pairs they 

had recorded for that particular species throughout the season and then making a 

final determination. 

 

Before surveys began at the beginning of the survey season, field surveyors 

reviewed field and data entry protocols with staff and practiced bird identification, 

field skills such as distance estimation, and data entry until both staff and 

surveyors felt comfortable with their ability to collect and record the necessary 

data.  Geographic Information System (GIS) protocols were reviewed early in the 

second half of the season until surveyors were comfortable entering GIS data.  

Prolonged training was not necessary in 2016, as all surveyors had at least 2 years 

of prior experience on this project.  Ongoing communication with experienced 

biologists was implemented throughout the survey season to evaluate specific bird 

observations and breeding evidence data for the recorded birds.  In addition, 

detailed reference materials (e.g., Floyd et al. 2007; Corman and Wise-Gervais 

2005; Rosenberg et al. 1991; Gill and Poole 1992–03) were provided during 

training to aid the field crews’ understanding of status and breeding behaviors of 

the species likely to be encountered. 
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Rapid Area Search Surveys 

The objective of a rapid area search survey is to obtain the most accurate estimate 
of breeding territories while achieving a balance between geographic survey 
coverage and survey effort.  Staff primarily focused efforts on delineating 

breeding territories for all LCR MSCP covered species.  Secondary efforts were 
focused on other territorial riparian birds.  Rapid area search surveys occurred in 
two visits (versus  eight) for intensive area search surveys, spaced by at least three 

weeks, with the first round of visits in early April through mid-May and the 
second round in mid-May through mid-June 2016. 
 

If one of the six LCR MSCP covered species was found during a visit, several 
locations where the bird/pair/family-group was observed were mapped, and 
breeding evidence was thoroughly documented.  Locations were digitized into 

GIS using ArcGIS at the end of the season.  To digitize locations, scanned 
territory maps were imported into ArcGIS and georeferenced for each of the six 
covered species.  Each surveyor digitized the territories they had delineated in the 

field.  To map bird locations in GIS, the surveyors created a point shapefile with 
the following attributes:  surveyor, date the bird was observed, species, territory 
code (the 4-letter code of that species and a territory number, e.g., YEWA7), and 

survey type (rapid or intensive).  To delineate the territories, staff created 
minimum complex polygons around all the points for each territory. 
 

For all non-covered species, efforts were focused on obtaining a complete count, 
avoiding double counts, recording breeding evidence (see table 3; attachment 3), 
and determining the percentage of the territory that was inside a plot.  In rapid 

area search surveys, staff delineated territories of covered species to the best of 
the ability during the two visits.  They automatically classified all species known 
only as migrants in the project area (e.g., Wilson’s warbler [Cardellina pusilla]) 

as non-breeders.  If behavior that confirmed breeding was observed (e.g., a nest 
with young; see table 3) on one or both visits, the bird was recorded as a breeder.  
If a bird that is a known breeder was observed in the project area repeatedly in the 

same location, and if it displayed possible or probable breeding behaviors on both 
visits, it was also classified as a breeder.  If possible or probable breeding 
evidence was observed only on one visit for birds that are year-round residents 

within the project area, they were also classified as breeders.  Birds that winter 
elsewhere but may breed in the project area were only classified as breeders if 
confirmed breeding evidence was recorded on at least one visit or probable/ 

possible breeding evidence was recorded on both visits.  If a surveyor was unable 
to classify birds as breeders using this set of rules, but still felt strongly that a bird 
was a breeder, the surveyor could still record it as a breeder by providing 

additional breeding evidence thoroughly in the “Comments” field of the database. 
 
Breeding evidence justification codes for territorial breeding riparian birds were 

entered into the MS Access database for each breeding pair, and for all area 
search survey types, by the surveyor at the end of the season.  For rapid area 
search surveys, five different breeding justification codes could be used.  The first 
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option was “No Justification Required,” which the surveyors entered if they 

determined after their final visit that a given bird was not actually a breeder (or 
that there was not enough evidence of breeding), classifying it as a “non-breeder” 
(table 4).  The second option was “Observed Confirmed,” which surveyors 

entered if they found positive confirmation of breeding (e.g., a nest with young; 
table 4).  The third code was “Probable Evidence Local,” which was entered when 
a given bird was only observed on one of the rapid area search survey visits but 

was determined to be a local breeder rather than a migrant based on natural 
history.  The fourth code, “Probable Evidence Both,” means that the bird was 
present and territorial on both visits to the plot, but no confirmed breeding 

evidence was obtained (table 4).  This code is only used for year-round residents 
(e.g., verdin [Auriparus flaviceps]), migratory species that arrive or depart during 
the field season and therefore cannot be expected to be present on both surveys 

(e.g., phainopepla [Phainopepla nitens] or summer tanager), or migratory species 
for which migration falls outside the field season and are therefore unlikely to be 
detected as migrants (e.g., Lucy’s warbler [Oreothlypis luciae)], table 4).  The 

fifth and last code, “No Standard Scenarios,” was used when the surveyor 
strongly felt that the bird was breeding on the plot, but they were not able to 
obtain standard evidence to classify it a breeder.  If the surveyors chose this code, 

they elaborated their reasons in the “Comments” field of the database. 
 

 

Table 4.—Breeding justification codes entered into Reclamation’s MS Access database for the riparian 
bird project 

(“Number” shows the actual code entered in MS Access, “Short” provides a brief code description, “Area 
search survey type” describes the type of area search survey to which the code applies, and “Long” 
provides a description (see the “Methods” section). 

Number Short 
Area search 
survey type1 Long 

BJ0000 No Justification Required RAP INT No justification required 

BJ0001 Observed Confirmed RAP INT For rapid and intensive – Observed confirmed 
breeding evidence 

BJ0002 On Territory Consecutive INT For intensive – Observed the bird/pair "on 
territory" the required number of times in a row 

BJ0003 On Territory Season INT For intensive – Observed the bird/pair "on 
territory" the required number of times during 
the season 

BJ0004 Probable Evidence Local RAP For rapid – Observed probable evidence on at 
least one visit for known local breeders within 
the LCR MSCP planning area 

BJ0005 Probable Evidence Both RAP For rapid – Observed probable evidence on 
both visits for birds that are both migrants and 
breeders within the LCR MSCP planning area 

BJ0006 No Standard Scenarios RAP INT For rapid and intensive – Called it breeding but 
does not fit any of the standard scenarios; 
explanation in “Notes” 

     1 RAP = rapid, and INT = intensive. 
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Area search survey data were recorded on a map with a 50-m grid of a plot and 

the gray-scale aerial photograph in the background (attachment 2a).  Within 

several hours of completing a visit, surveyors transferred the data from the field 

map (attachment 2b) into Reclamation’s MS Access database for this project.  In 

this database, the raw data from each plot visit, including specific records on each 

breeding and presumed non-breeding species, were entered and immediately 

checked for accuracy.  For each pair of an LCR MSCP covered species that was 

ranked at least as a possible breeder, locations, dates, and territory codes from 

each visit were transferred onto a master copy of the plot map for each species.  

After the second visit to the rapid plot, the surveyor used this master copy to 

indicate the approximate locations of covered species territories based on 

observations from both visits, circling each territory directly on the species map 

(attachment 2c).  To distinguish adjacent territories of the same species from each 

other, staff used recorded behaviors, recorded movements, habitat quality, and 

natural history information.  These final territory maps for covered species were 

entered into ArcGIS as shapefiles by species and plot in order to provide a digital 

format for future comparisons.  To digitize locations, staff imported scanned 

territory maps into ArcGIS and georeferenced them for each of the six covered 

species.  Each surveyor digitized the territories they had delineated in the field.  

To map bird locations in GIS, the surveyors created a point shapefile with the 

following attributes:  surveyor, date the bird was observed, species, territory code 

(the 4-letter code of that species and a territory number, e.g., YEWA7), and 

survey type (rapid or intensive).  To delineate the territories within GIS, staff 

created minimum complex polygons around all the points for each territory. 

 

Upon completion of the surveyor’s second visit to the plot, and once all of their 

data had been entered into the MS Access database, the surveyor re-examined 

each record in their dataset to determine the breeding status of each bird on the 

plot.  Using the knowledge from their visits, they entered the percentage of each 

territory for each pair in the “Territory In” (TI) field.  Until the last visit to a given 

plot, the “Territory In” field in the database was left open and labeled TIOpen.  

Once all visits were completed, the surveyor filled out the “Territory In” field 

with TI000, TI025, TI050, TI075, or TI100 to indicate the percentage of the 

territory that was inside a plot.  For approval of a crew member’s final dataset at 

the end of the season, supervising biologists reviewed their data to make certain 

that the “Territory In” field was correctly filled out.  In this final step of dataset 

processing and approval, the surveyor completed the “Breeding Justification” 

field, which supervisors then checked for completeness and correctness. 

 

 

Intensive Area Search Surveys 

The objective of an intensive area search survey is to obtain an accurate and 

complete count of bird pairs that are breeding on a plot.  This information is used 

to develop a detection ratio to correct the estimates of bird pairs from rapid area 

search survey plots.  Eight weekly intensive area search visits per plot were 

conducted during the breeding season.  Staff primarily focused efforts on 
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delineating breeding territories for the six LCR MSCP covered species.  

Secondary efforts were focused on other territorial riparian birds.  The knowledge 

of territory locations gained from each visit was used in a cumulative manner to 

arrive at a total territory count at the end of the season (as described above for 

rapid area search surveys).  For this, the territory maps from previous visits were 

used to confirm known territory locations and territory boundaries, and to add 

previously undetected, or poorly delineated, territories with each visit.  During 

intensive area search surveys, staff could determine the breeding status of 

individuals with much greater accuracy than in rapid area search surveys because 

of the greater number of visits and less time between visits to a plot.  The data 

from all eight visits were used to determine how many breeding territories were 

active on a plot and which individuals were only passing through the plot but not 

breeding. 

 

The protocol for transferring data from the intensive area search survey data 

format to the MS Access database was similar to the process used for rapid area 

search survey data.  In the field, intensive data were collected on a map with a 

50-m grid of the plot and a gray-scale aerial photograph in the background 

(attachment 2a).  Within several hours of completing a visit, surveyors transferred 

the data from the field map (attachment 2b) into Reclamation’s MS Access 

database for this project.  In this database, the raw data from each visit, including 

specific records on each breeding and presumed non-breeding species, were 

entered and immediately checked for accuracy.  For all species that were ranked 

at least as a possible breeder, locations, dates, and territory codes from each visit 

were transferred onto a master copy of the plot map for each species.  Surveyors 

continued to add observations to the master copy of the maps throughout the 

season to accumulate locations of individuals (attachment 2c).  At the end of the 

field season, after surveyors completed all visits of a plot, their cumulative 

knowledge from the area search survey was used to enter the final number of 

breeding pairs per species for each plot in both the field datasheets and a summary 

table in the database. 

 

During each visit, the highest-ranking breeding evidence (confirmed, followed by 

probable, followed by possible) was recorded for the breeding status of individual 

birds (see table 3; attachment 3).  At the end of the eight visits, a bird was 

classified as a “breeder” on a given plot if confirmed breeding evidence was 

recorded during any visit or if probable or possible breeding evidence was 

recorded during three or more consecutive visits or at least five non-consecutive 

visits.  Therefore, it is emphasized that the definition of a “breeder” in this project 

does not automatically imply that positive nesting evidence was recorded but 

rather that a breeding attempt most likely took place in the delineated territory 

during the area search surveys.  Also at the end of the season, the surveyor 

determined the final locations and layouts of breeding territories within a plot 

based on all visits (attachment 2c).  For this, all maps drafted during intensive 

area search surveys were combined into final maps of territories by species using 

the cumulative data from all visits, and the approximate locations and extent of 
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territories were circled directly on the species map.  To distinguish adjacent 

territories of the same species from each other, staff used recorded behaviors, 

recorded movements, habitat quality, and natural history information.  These final 

territory maps for covered species were entered into ArcGIS as shapefiles by 

species and plot in order to provide a digital format for future comparisons.  To 

digitize locations, scanned territory maps were imported into ArcGIS and 

georeferenced for each of the six covered species.  Each surveyor digitized the 

territories they had delineated in the field.  To map bird locations in GIS, the 

surveyors created a point shapefile with the following attributes:  surveyor, date 

the bird was observed, species, territory code (the 4-letter code of that species 

and a territory number, e.g., YEWA7), and survey type (rapid or intensive).  To 

delineate the territories within GIS, staff created minimum complex polygons 

around all the points for each territory. 

 

Entries in the database for breeding justifications from intensive area search 

surveys were slightly different from justification codes used for rapid area search 

surveys.  The “No Justification Required,” “Observed Confirmed,” and “No 

Standard Scenarios” were the same codes describing the same scenarios as 

in rapid area search surveys, but two additional codes were necessary for 

intensive area search surveys (see table 4).  The first additional code, “On 

Territory Consecutive,” described a given bird or pair being observed on territory 

for at least three consecutive weeks of the intensive area search survey (see 

table 4).  The second additional code, “On Territory Season,” described the 

scenario of a given bird or pair being recorded on territory during at least 5 weeks 

of the intensive area search survey but not necessarily in consecutive visits (see 

table 4). 

 

As with the rapid area search surveys, surveyors re-examined each record in their 

dataset after the final visit to each plot to determine whether or not each observed 

bird had a territory on their plot.  Using the knowledge from all visits and final 

species maps, they entered the number of territories for each species in the 

“Territory In” field.  As described above for rapid area search surveys, the 

“Territory In” field in MS Access was left open and labeled TIOpen until the final 

plot visit.  After the final visit, the surveyor filled in the “Territory In” field with 

TI000, TI025, TI050, TI075, or TI100 for each record, indicating the percentage 

of the territory that was inside a plot.  Additionally, after the last visit to a plot, 

surveyors filled in the “Breeding Justification” field.  This field was filled in 

according to their field observations.  The final data approval process by project 

managers included confirming that these two fields were filled out correctly. 

 

 

Data Quality Assurance/Quality Control 

All bird data collected in 2016 were entered by each surveyor into separate 

MS Access databases during the field season.  To ensure the data were entered 

completely and correctly (quality assurance), Great Basin Bird Observatory staff 

checked for accuracy and completeness of the field data sheets (daily field maps), 
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MS Access data, and GIS data for all surveyors during and immediately following 

the end of the field season.  To ensure all data were collected and entered 

completely into the MS Access database, each field technician and supervisor 

examined the data together at the end of the field season.  During this vetting 

process, staff also confirmed that all field maps and species summary maps were 

scanned into a digital format and that each pair had a percent territory recorded 

in the MS Access database.  To determine whether or not all the GIS data were 

entered for the LCR MSCP covered species for the intensive and rapid area search 

survey plots, all LCR MSCP covered species records listed as having a territory 

in MS Access were compared to those recorded as territories in GIS.  If an 

LCR MSCP covered species territory was digitized in GIS, then it also had to be 

recorded as a territory in MS Access and vice versa. 

 

If an LCR MSCP covered species territory was found in GIS that was not listed 

as a territory in the MS Access database during the vetting process, the details 

entered into the database, breeding justification entries, and the daily survey maps 

were examined to resolve the discrepancy.  This way, staff were able to determine 

whether or not a territory should have been entered in GIS and, if not, the record 

was deleted.  All errors found were corrected in the final MS Access database and 

GIS files.  In addition to this vetting process, project managers again checked 

each dataset to make sure all surveys of each survey type were entered in the 

MS Access database by the end of the field season.  Staff also checked pair 

details, pair breeding justifications, and “Territory In” numbers for all pairs on 

every plot to ensure that all were entered and there was no conflicting information 

for each pair.  In these thousands of rows of data checked, the error rate was < 

1%.  Staff found no errors when comparing the covered species locations entered 

into GIS to the territories in the MS Access database.  At this point, individual 

databases were delivered to Reclamation to be merged into a single MS Access 

database for 2016 data.  The final vetting of the data occurred when the data were 

converted into analysis files and report tables. 

 

 

Population Size Analyses 

Detection ratio estimates for most individual species are imprecise due to low 

density and a clumped spatial distribution.  Staff therefore estimated a single 

overall detection ratio for correcting population estimates of all species.  Only 

confirmed breeders were included in the calculations of detection ratio and the 

resulting breeding bird population size estimates, which were expressed in 

total number of breeding territories of a species.  GBBO staff worked with 

Reclamation to use the Statistical Analytics Software (SAS) code developed in 

2015 and SAS System for Windows (SAS Institute 2012) Version 9.4 to calculate 

double sampling estimates and standard errors (GBBO 2016a).  The finite 

population correction factor (FPC) was applied for estimating standard errors 

because a large fraction of the available habitat (approximately 64% over all 

conservation areas) was sampled.  The FPC reduces the SE and is recommended 

when at least 5% of the total area is sampled (Thompson 2012).  
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For population size estimates, all non-territorial and colonial species were 

removed (see “Avian Monitoring Methods,” above).  The double sampling area 

search method was developed to count territorial riparian song birds and was 

never designed to accurately count species of shorebirds, waterbirds, raptors, or 

other colonial or non-territorial species.  It is often difficult to determine breeding 

status and territory locations of these species during area search surveys due to 

their large home ranges, clustered occurrences, or secretive nature.  These species 

were not included in the population estimates due to the rarity in which breeding 

could be confirmed.  If staff were confident one of these species was breeding in 

an area search plot, they were recorded in the breeding bird tables within the 

report.  The species used for detection ratio calculations are listed in attachment 8. 

 

In 2016, the overall detection ratios were 1.10 (SE = 0.13, coefficient of 

variation = 0.11) for conservation area plots.  The mean number of territories per 

hectare per habitat stratum-conservation area combination from rapid area search 

surveys is corrected by dividing by the detection ratio.  This is multiplied by the 

total area in each habitat stratum-conservation area combination to estimate the 

total number of territories for the conservation areas.  Descriptive comparisons of 

population sizes within or among habitats and years in this report do not reflect a 

formal assessment of statistical significance. 

 

 

Data Reporting 

In this report, rapid area search survey data are summarized by the number of 

breeding bird territories and a tally of birds considered non-breeders (resident 

non-breeding birds and migrants) summed over the two surveys.  For all intensive 

area search surveys, the data are summarized by reporting (1) the total number of 

breeding territories based on end-of-season summaries of all breeders and (2) a 

list of species that were either migrants or residents but not confirmed to be 

breeding within a plot.  For these non-breeders, the number seen over the eight 

surveys was tallied by males, females, unknown sex, juveniles, flyovers, and 

incidentals.  Only flyovers and incidental sightings were included in summary 

species lists, and these were excluded from all quantitative analyses in this report.  

Decimal numbers represented within the number of breeding territories 

correspond to the percentage of partial territories breeding within the plot 

(25% = 0.25, 50% = 0.50, and 0.75 = 75%). 

 

For population estimates, the 2016 survey data and result tables provided by 

Reclamation were used to create conservation area territory number tables for 

covered species and the 10 most abundant non-covered species, excluding 

colonial nesters and other non-territorial species. 

 

The species reported do not include subspecies (e.g., Audubon’s warbler 

[Setophaga coronata auduboni], Mexican duck [Anas platyrhynchos diazi]), 

super-species (e.g., solitary vireo [Vireo cassinii/plumbeus], western flycatcher 

[Empidonax difficilis/occidentalis]), or any unidentified species.  The only time an 
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unidentified, super-species, or subspecies was counted toward the species richness 

was if no true species within that taxon were recorded for a given site.  For 

example, if a site had a solitary vireo record but no plumbeous or Cassin’s vireo 

(Vireo cassinii) records, then the solitary vireo was included in species richness 

for that particular site.  Conversely, if multiple subspecies of the same species, 

such as Audubon’s, myrtle warbler (Setophaga coronata coronata), and yellow-

rumped warblers (Setophaga coronata), were recorded at one location, these were 

counted as only one species toward the species richness of that site.  Therefore, 

while the list in each species table reflects all subspecies, super-species, and 

unidentified species, the actual species richness discussed in the text only refers to 

the number of true species recorded. 

 

 

RESULTS 

Rapid Area Search Surveys 
 

During rapid area search surveys on six conservation areas in 2016 (n = 79 plots), 

146 species were recorded: 

 

 11 species were always classified as territorial breeders. 

 

 2 species were always classified as non-territorial breeders. 

 

 87 species were never detected breeding on any plot (classified as non-

breeders). 

 

 46 species bred on some plots but not others (classified as territorial 

breeders, non-territorial breeders, and/or non-breeders at the plot level). 

 

 

Overall Results 

Forty-five species that were classified on one or more plots as territorial breeders 

are listed in table 5.  Fourteen species that were classified as non-territorial 

breeders on one or more plots are listed in attachment 6a.  One hundred thirty-

three species that were recorded on one or more plots as non-breeders are listed in 

table 6.  Species may be listed on more than one table, as their behavior differed 

by plot. 

 

Five of the six covered species were classified as breeders in conservation areas, 

including the Sonoran yellow warbler (18.75 territories), Arizona Bell’s vireo 

(16.75 territories), summer tanager (10.5 territories), Gila woodpecker 

(0.75 territory), and vermilion flycatcher (0.5 territory) (table 5).  Gilded flickers 

were not detected in the 2016 surveys of conservation areas (attachment 4). 
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Table 5.—Total number of territories, by species, detected during rapid area 
search surveys of the conservation area plots in 2016 (n = 79 plots) 

(Listed in descending order of abundance) 

Species1 (n = 45) Number of territories* 

Blue grosbeak 155.75 

Abert’s towhee 152 

Common yellowthroat 146.75 

Verdin 129.75 

Black-tailed gnatcatcher 82 

Lucy’s warbler 66.5 

Song sparrow 62.5 

Bullock’s oriole 54.75 

American coot 52.75 

Black-chinned hummingbird 52.25 

Marsh wren 48 

Yellow-breasted chat 47.25 

Western kingbird 37.75 

Ladder-backed woodpecker 37.5 

Anna’s hummingbird 29.75 

Pied-billed grebe 26.25 

Least bittern 25.5 

Lesser goldfinch 22 

Sonoran yellow warbler** 18.75 

Ash-throated flycatcher 17.75 

Arizona Bell’s vireo** 16.75 

Crissal thrasher 13.5 

Killdeer 10.5 

Summer tanager** 10.5 

Indigo bunting 8.75 

Lesser nighthawk 7 

Brown-crested flycatcher 5.25 
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Table 5.—Total number of territories, by species, detected during rapid area 
search surveys of the conservation area plots in 2016 (n = 79 plots) 

(Listed in descending order of abundance) 

Species1 (n = 45) Number of territories* 

Common gallinule 4.25 

Northern mockingbird 4.25 

Green heron 3 

Common ground-dove 2.5 

Costa’s hummingbird 2.5 

Great horned owl 2.5 

Inca dove 2.5 

Unidentified hummingbird 2.25 

Common raven 1.75 

Mallard 3.75 

Yuma clapper rail 1.5 

Northern rough-winged swallow 1.5 

Horned lark 1 

Black-necked stilt 0.75 

Gila woodpecker** 0.75 

Vermilion flycatcher** 0.5 

American kestrel 0.25 

Barn owl 0.25 

Cooper’s hawk 0.25 

Total territories 1373.75 

     1 Scientific names of the species are listed in attachment 4. 
     * Decimal numbers indicate the presence of one or more partial territories within 
sampled plots. 
    ** LCR MSCP covered species for this study. 
 
     Note:  The species name that is both bold and italicized is an unidentified species, not 
a confirmed separate species, and it is not included in the species total. 
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Table 6.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on all conservation area plots in 2016 (n = 79 plots) 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 133) M
a
le
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c
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e
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l 

Abert’s towhee† 0 0 7 3 0 0 

American avocet 0 0 0 0 18 0 

American coot† 0 0 141 0 0 0 

American kestrel† 1 0 1 0 2 0 

American pipit 0 0 0 0 2 0 

American robin† 0 0 1 0 0 0 

American wigeon 0 0 1 0 6 0 

Anna’s hummingbird† 1 0 0 9 10 0 

Ash-throated flycatcher† 0 0 3 2 0 0 

Audubon’s warbler 12 35 110 0 6 0 

Bank swallow 0 0 2 0 42 0 

Barn owl† 0 0 0 0 2 0 

Barn swallow 0 0 5 0 805 0 

Belted kingfisher 0 1 0 0 0 0 

Black phoebe† 1 0 0 0 0 0 

Black-chinned hummingbird† 1 0 0 4 4 0 

Black-crowned night-heron† 0 0 0 0 7 0 

Black-headed grosbeak 20 7 16 0 2 0 

Black-necked stilt† 0 0 4 0 57 0 

Black-tailed gnatcatcher† 1 0 2 3 0 0 

Black-throated gray warbler 0 2 5 0 0 0 

Blue grosbeak† 0 0 1 0 0 0 

Blue-winged teal 0 0 0 0 2 0 

Brewer’s sparrow 0 0 10 0 0 0 

Brown pelican 0 0 0 0 0 1 

Brown-crested flycatcher† 0 0 1 0 0 0 

Brown-headed cowbird† 0 0 20 0 535 0 
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Table 6.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on all conservation area plots in 2016 (n = 79 plots) 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 133) M
a
le

 

F
e
m

a
le

 

U
n

k
n

o
w

n
 s

e
x

 

J
u

v
e
n

il
e

 

F
ly

o
v
e
r 

In
c
id

e
n

ta
l 

Bullock’s oriole† 2 1 4 0 0 0 

Calliope hummingbird 0 0 1 0 0 0 

Caspian tern 0 0 7 0 25 0 

Cassin’s vireo 0 0 2 0 0 0 

Cattle egret† 0 0 0 0 24 0 

Cedar waxwing 0 0 3 0 14 0 

Chipping sparrow 0 0 18 0 0 0 

Cinnamon teal† 0 0 0 0 3 0 

Cliff swallow† 0 0 317 0 883 0 

Common raven† 0 0 2 0 32 0 

Common yellowthroat† 2 0 3 0 0 1 

Cooper’s hawk† 0 0 3 1 2 0 

Costa’s hummingbird† 0 0 0 2 0 0 

Double-crested cormorant† 0 0 1 0 30 0 

Eared grebe 0 0 4 0 0 0 

Eurasian collared-dove† 0 0 0 0 16 0 

European starling† 0 0 0 0 112 0 

Forster’s tern 0 0 0 0 2 0 

Gambel’s white-crowned sparrow 0 0 3 0 0 0 

Gila woodpecker* 0 0 0 0 1 0 

Gray flycatcher 0 0 2 0 0 0 

Great blue heron† 0 0 2 0 19 0 

Great egret† 0 0 3 0 57 0 

Great horned owl† 0 0 1 0 0 0 

Greater yellowlegs 0 0 5 0 4 0 

Great-tailed grackle† 11 1 0 0 340 0 

Green heron† 0 0 0 0 5 0 
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Table 6.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on all conservation area plots in 2016 (n = 79 plots) 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 133) M
a
le
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Green-tailed towhee 0 0 4 0 0 0 

Hammond’s flycatcher 0 0 7 0 0 0 

Hermit thrush 0 0 8 0 0 0 

Hooded oriole† 0 0 1 0 0 0 

House finch† 0 3 34 4 98 0 

House wren 2 0 4 0 0 0 

Indigo bunting† 1 0 0 0 0 1 

Killdeer† 0 0 0 0 24 0 

Ladder-backed woodpecker† 0 0 0 2 0 0 

Lark sparrow 0 0 1 0 0 0 

Lazuli bunting 46 42 164 0 4 0 

Least bittern† 0 0 0 0 1 1 

Least sandpiper 0 0 0 0 8 0 

Lesser goldfinch† 1 0 10 0 118 0 

Lesser nighthawk† 3 0 0 0 33 0 

Lincoln’s sparrow 0 0 10 0 0 0 

Loggerhead shrike† 0 0 2 0 0 0 

Long-billed curlew 0 0 0 0 2 0 

Long-billed dowitcher 0 0 12 0 8 0 

Long-eared owl† 2 0 0 0 0 1 

Lucy’s warbler† 13 5 60 33 0 0 

Macgillivray’s warbler 6 4 19 0 0 0 

Mallard† 11 11 6 0 98 3 

Merlin 0 0 0 0 1 0 

Mexican duck† 0 0 0 0 2 0 

Mountain white-crowned sparrow 1 0 21 0 0 3 

Mourning dove† 0 0 7 0 306 0 
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Table 6.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on all conservation area plots in 2016 (n = 79 plots) 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 133) M
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Myrtle warbler 0 1 0 0 0 0 

Nashville warbler 6 4 22 0 0 1 

Neotropic cormorant 0 0 9 0 13 1 

Northern harrier† 0 1 1 0 0 1 

Northern mockingbird† 0 0 0 0 1 0 

Northern pintail 3 2 0 0 0 0 

Northern rough-winged swallow† 0 0 10 0 142 0 

Olive-sided flycatcher 0 0 7 0 0 1 

Orange-crowned warbler 5 0 63 0 0 0 

Osprey 0 0 0 0 6 2 

Ovenbird 1 0 1 0 0 0 

Pacific-slope flycatcher 59 0 226 0 0 0 

Peregrine falcon† 0 0 0 0 0 1 

Phainopepla† 0 0 5 0 7 0 

Pine siskin 0 0 7 0 6 2 

Plumbeous vireo 0 0 3 0 0 0 

Prairie falcon 0 0 0 0 2 1 

Red-tailed hawk† 0 0 3 0 3 0 

Red-winged blackbird† 9 1 30 0 3,683 0 

Ring-billed gull 0 0 0 0 8 0 

Rock pigeon† 0 0 0 0 22 0 

Ruby-crowned kinglet 1 0 5 0 0 0 

Savannah sparrow 0 0 6 0 0 0 

Say’s phoebe† 1 1 0 1 0 0 

Sharp-shinned hawk 0 0 1 0 1 0 

Snow goose 0 0 0 0 1 0 

Snowy egret† 0 0 1 0 97 0 
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Table 6.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on all conservation area plots in 2016 (n = 79 plots) 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 133) M
a
le
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Solitary vireo 0 0 3 0 0 0 

Song sparrow† 1 0 0 2 0 0 

Sora 0 0 3 0 0 0 

Spotted sandpiper 0 0 7 0 3 0 

Spotted towhee 0 0 1 0 0 0 

Swainson’s hawk 0 0 1 0 2 0 

Swainson’s thrush 2 0 21 0 0 0 

Townsend’s warbler 14 8 11 0 0 0 

Tree swallow 0 0 1 0 1,597 0 

Turkey vulture† 0 0 3 0 51 0 

Unidentified blackbird 0 0 0 0 156 0 

Unidentified cormorant 0 0 2 0 0 0 

Unidentified duck 0 0 0 0 30 0 

Unidentified Empidonax flycatcher 0 0 4 0 0 0 

Unidentified flycatcher 0 0 7 0 1 0 

Unidentified hawk 0 0 0 0 1 0 

Unidentified hummingbird 0 0 3 0 7 0 

Unidentified passerine 0 0 6 0 5 0 

Unidentified sandpiper 0 0 0 0 10 0 

Unidentified swallow 0 0 0 0 240 0 

Unidentified tern 0 0 0 0 3 0 

Unidentified warbler 0 0 93 0 77 0 

Vaux’s swift 0 0 2 0 83 0 

Verdin† 0 0 0 21 0 0 

Warbling vireo 6 0 351 0 3 0 

Western flycatcher 0 0 110 0 0 0 

Western kingbird† 0 0 5 0 21 0 
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Table 6.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on all conservation area plots in 2016 (n = 79 plots) 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 133) M
a
le
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Western tanager 40 22 85 0 4 0 

Western wood-pewee 19 0 333 0 0 0 

Whimbrel 0 0 0 0 1 0 

White-crowned sparrow 2 0 29 0 0 0 

White-faced ibis† 0 0 22 0 990 0 

White-throated swift† 0 0 0 0 1 0 

White-winged dove† 0 0 1 0 1,002 0 

Willet 0 0 0 0 1 0 

Willow flycatcher** 62 0 74 0 0 0 

Wilson’s snipe 0 0 0 0 1 0 

Wilson’s warbler 73 10 1,149 0 6 0 

Yellow warbler† 57 16 45 0 4 0 

Yellow-billed cuckoo† 0 1 2 0 1 5 

Yellow-breasted chat† 0 0 2 0 0 0 

Yellow-headed blackbird† 0 0 0 0 382 0 

Yellow-rumped warbler 0 0 33 0 0 0 

Zone-tailed hawk 0 0 1 0 1 0 

     1 Scientific names of the species are listed in attachment 4. 
     * LCR MSCP covered species for this study. 
    ** Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyovers, or otherwise non-breeding individuals. 
 
     Note:  Species names that are both bold and italicized are either subspecies, super-species, or 
unidentified species, not confirmed separate species, and they are not included in the species 
total. 
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Conservation Area Results 

Beal Lake Conservation Area 

In 2016, rapid area search surveys were conducted on three BLCA plots 

(attachment 1b).  A total of 58 species were recorded: 

 

 15 species were always classified as territorial breeders. 

 

 3 species were always classified as non-territorial breeders. 

 

 31 species were never detected breeding on any plot (classified as non-

breeders). 

 

 9 species were recorded breeding on some plots and not others (classified 

as territorial breeders, non-territorial breeders, and/or non-breeders at the 

plot level). 

 

Eighteen species that were classified on one or more plots as territorial breeders 

are listed in table 7.  Nine species that were classified as non-territorial breeders 

on one or more plots are listed in attachment 6a.  Thirty-eight species that were 

recorded on one or more plots as non-breeders are listed in table 8.  Species may 

be listed on more than one table, as their behavior differed by plot. 

 

Of the covered species, the Arizona Bell’s vireo was the most numerous covered 

species breeding at the BLCA, with 14.5 territories (table 7).  Other covered 

species found breeding on the plots included the Sonoran yellow warbler 

(8.25 territories) and summer tanager (2.75 territories) (table 7).  The most 

common non-territorial breeding species were the Gambel’s quail (12 pairs) and 

white-winged dove (11 pairs; attachment 6a). 
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Table 7.—Total number of territories, by species, detected during rapid area search surveys on BLCA plots in 
20161 

(Listed in descending order of abundance.) 

Species1 (n = 18) C1501* C1502* C1503* Total* 

Yellow-breasted chat 3 7.25 7.75 18 

Arizona Bell’s vireo** 3.75 5.75 5 14.5 

Verdin 3.75 6.75 3.5 14 

Abert’s towhee 5.5 3.5 4.75 13.75 

Common yellowthroat 2 3 3.25 8.25 

Sonoran yellow warbler** 0.5 2.75 5 8.25 

Lucy’s warbler 1.5 1.5 1.5 4.5 

Bullock’s oriole 0 0.75 3.5 4.25 

Blue grosbeak 0 1.75 2.25 4 

Black-tailed gnatcatcher 0 1.75 1.75 3.5 

Summer tanager** 0.25 1 1.5 2.75 

Brown-crested flycatcher 1 1 0.5 2.5 

Black-chinned hummingbird 0.5 0.25 1 1.75 

Ladder-backed woodpecker 0 0.25 0.75 1 

Ash-throated flycatcher 0 0.5 0.25 0.75 

Anna’s hummingbird 0 0.5 0 0.5 

Song sparrow 0.5 0 0 0.5 

Crissal thrasher 0 0.25 0 0.25 

Total territories 22.25 38.50 42.25 103 

     1 Scientific names of the species are listed in attachment 4. 
     * Decimal numbers indicate the presence of one or more partial territories within sampled plots. 
    ** LCR MSCP covered species for this study. 
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Table 8.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on BLCA plots in 2016 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 
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Anna’s hummingbird† 0 0 0 1 0 0 

Audubon’s warbler 0 0 4 0 0 0 

Bank swallow 0 0 0 0 1 0 

Barn swallow 0 0 0 0 10 0 

Black-chinned hummingbird† 0 0 0 2 0 0 

Black-headed grosbeak 0 0 1 0 0 0 

Brown-headed cowbird† 0 0 0 0 5 0 

Caspian tern 0 0 0 0 2 0 

Cedar waxwing 0 0 0 0 7 0 

Cliff swallow† 0 0 0 0 35 0 

Common raven† 0 0 0 0 2 0 

Double-crested cormorant† 0 0 0 0 2 0 

Great blue heron† 0 0 1 0 2 0 

Great-tailed grackle† 0 0 0 0 6 0 

House finch† 0 0 0 0 5 0 

Lazuli bunting 1 0 6 0 0 0 

Lincoln’s sparrow 0 0 1 0 0 0 

Macgillivray’s warbler 0 0 1 0 0 0 

Mallard† 0 0 0 0 3 0 

Mourning dove† 0 0 0 0 1 0 

Nashville warbler 1 0 0 0 0 0 

Northern rough-winged swallow† 0 0 0 0 5 0 

Olive-sided flycatcher 0 0 3 0 0 0 

Pacific-slope flycatcher 0 0 2 0 0 0 

Red-winged blackbird† 0 0 0 0 34 0 

Tree swallow 0 0 0 0 40 0 

Turkey vulture† 0 0 0 0 5 0 
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Table 8.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on BLCA plots in 2016 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 38) M
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Vaux’s swift 0 0 0 0 3 0 

Warbling vireo 0 0 3 0 0 0 

Western tanager 3 3 4 0 0 0 

Western wood-pewee 0 0 25 0 0 0 

White-crowned sparrow 0 0 2 0 0 0 

White-faced ibis† 0 0 0 0 1 0 

White-winged dove† 0 0 0 0 2 0 

Willow flycatcher* 2 0 1 0 0 0 

Wilson’s warbler 3 0 19 0 0 0 

Yellow warbler† 0 1 0 0 0 0 

Zone-tailed hawk 0 0 1 0 1 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
     * Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
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Palo Verde Ecological Reserve 

During rapid area search surveys of 25 plots at the PVER in 2016 (attachment 1c), 

96 species were recorded: 

 

 14 species were always classified as territorial breeders. 

 

 2 species were always classified as non-territorial breeders. 

 

 61 species were never detected breeding on any plot (classified as non-

breeders). 

 

 19 species bred on some plots but not others (classified as territorial 

breeders, non-territorial breeders, and/or non-breeders at the plot level). 

 

Twenty-six species that were classified on one or more plots as territorial breeders 

are listed in table 9.  Nine species that were classified as non-territorial breeders 

on one or more plots are listed in attachment 6a.  Eighty species that were 

recorded on one or more plots as non-breeders are listed in table 10.  Species 

may be listed on more than one table, as their behavior differed by plot. 

 

Of the covered species, Sonoran yellow warblers were found breeding in planting 

Phases 2, 4, 6, and 7 (5.75 territories) (table 9).  Summer tanagers were nearly as 

numerous, with territories in Phases 2, 3, 4, 5, 6, and 7 (5.5 territories) (table 9).  

One territory of the Arizona Bell’s vireo was established in Phase 8 (table 9).  The 

most common non-territorial species breeding at the PVER was the red-winged 

blackbird (655 pairs), followed in abundance by the white-winged dove (171 

pairs; attachment 6a). 
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Table 9.—Total number of territories, by species, detected during rapid area search surveys on PVER plots in 2016 

(See attachment 7 for a list of all plots contained in each conservation area phase.  Listed in descending order of abundance.) 

Species1 (n = 26) Phase 1* Phase 2* Phase 3* Phase 4* Phase 5* Phase 6* Phase 7* Phase 8* Total* 

Blue grosbeak 1 6.5 6.5 7 17.75 12 35 5.75 91.5 

Common yellowthroat 6 1 2.25 3 10.75 3.5 2.5 18 47 

Abert’s towhee 1.75 6.75 3 5.75 12.75 4.75 4 5 43.75 

Song sparrow 4 0.5 2.75 5.5 15 4 1.25 0 33 

Bullock’s oriole 0.75 5.5 2.5 3 4.5 3.75 9 1.5 30.5 

Black-chinned hummingbird 1.5 3 6.5 4 3 1 1.75 1 21.75 

Yellow-breasted chat 0 0 0 2 13 1.75 0.25 4 21 

Ladder-backed woodpecker 1.25 3 3 2.5 4.5 2.75 3 0.5 20.5 

Lucy’s warbler 1 1 1.75 1.5 5.5 1 6 0 17.75 

Western kingbird 1 3.5 4.5 0.75 1 0 5.5 1 17.25 

Black-tailed gnatcatcher 0 1.25 1.25 2.25 5 0 0 2.25 12 

Lesser goldfinch 0 1.5 0.25 0 2 0.25 3.5 0.75 8.25 

Verdin 0 2 0.75 0 3 0 0 2.5 8.25 

Indigo bunting 0 1 0 0.75 2.5 0.5 0.5 1 6.25 

Sonoran yellow warbler** 0 0.25 0 1 0 3.5 1 0 5.75 

Summer tanager** 0 1.25 0.25 2.25 1 0.25 0.5 0 5.5 

Ash-throated flycatcher 0 0.5 0 0 0.75 0 0.75 0.5 2.5 

Common raven 0 0.5 0 0.25 0.25 0 0.75 0 1.75 

Great horned owl 0 0.25 0 0.25 0.25 0.25 0.5 0 1.5 

Inca dove 0 0 0 1 0 0 0.5 0 1.5 

Crissal thrasher 0 0 0.25 0 0 0 0 1 1.25 

Arizona Bell’s vireo** 0 0 0 0 0 0 0 1 1 

Common ground-dove 0 0 0 0 0.5 0 0.5 0 1 

Brown-crested flycatcher 0 0.5 0 0 0.25 0 0 0 0.75 

Killdeer 0 0 0 0 0 0 0.75 0 0.75 

Anna’s hummingbird 0 0 0.5 0 0 0 0 0 0.5 

Total territories 18.25 39.75 36 42.75 103.25 39.25 77.50 45.75 402.5 

     1 Scientific names of the species are listed in attachment 4. 
     * Decimal numbers indicate the presence of one or more partial territories within sampled plots. 
    ** LCR MSCP covered species for this study. 
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Table 10.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on PVER plots in 2016 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 
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Abert’s towhee† 0 0 7 2 0 0 

American kestrel† 0 0 0 0 2 0 

American pipit 0 0 0 0 1 0 

Ash-throated flycatcher† 0 0 0 2 0 0 

Audubon’s warbler 0 2 22 0 2 0 

Barn swallow 0 0 0 0 57 0 

Black-chinned hummingbird† 0 0 0 1 0 0 

Black-headed grosbeak 10 7 4 0 0 0 

Black-tailed gnatcatcher† 0 0 1 0 0 0 

Brewer’s sparrow 0 0 1 0 0 0 

Brown pelican 0 0 0 0 0 1 

Brown-headed cowbird† 0 0 20 0 149 0 

Bullock’s oriole† 2 0 2 0 0 0 

Cassin’s vireo 0 0 1 0 0 0 

Cattle egret† 0 0 0 0 1 0 

Cedar waxwing 0 0 1 0 6 0 

Chipping sparrow 0 0 10 0 0 0 

Cliff swallow† 0 0 0 0 27 0 

Common raven† 0 0 2 0 28 0 

Common yellowthroat† 1 0 0 0 0 0 

Cooper’s hawk† 0 0 2 0 0 0 

Eurasian collared-dove† 0 0 0 0 1 0 

European starling† 0 0 0 0 81 0 

Gambel’s white-crowned sparrow 0 0 3 0 0 0 

Gray flycatcher 0 0 1 0 0 0 

Great blue heron† 0 0 0 0 2 0 

Great egret† 0 0 1 0 7 0 

Great-tailed grackle† 0 0 0 0 30 0 

Green-tailed towhee 0 0 1 0 0 0 

Hammond’s flycatcher 0 0 6 0 0 0 

Hermit thrush 0 0 2 0 0 0 

House finch† 0 0 0 0 11 0 
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Table 10.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on PVER plots in 2016 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 80) M
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House wren 2 0 3 0 0 0 

Lazuli bunting 20 10 127 0 2 0 

Least bittern† 0 0 0 0 0 1 

Lesser goldfinch† 0 0 7 0 54 0 

Lincoln’s sparrow 0 0 3 0 0 0 

Loggerhead shrike† 0 0 1 0 0 0 

Long-billed curlew 0 0 0 0 1 0 

Lucy’s warbler† 11 4 58 29 0 0 

Macgillivray’s warbler 2 0 1 0 0 0 

Mallard† 0 0 0 0 4 3 

Mountain white-crowned sparrow 1 0 14 0 0 3 

Mourning dove† 0 0 0 0 35 0 

Nashville warbler 3 2 5 0 0 1 

Northern harrier† 0 1 0 0 0 0 

Northern rough-winged swallow† 0 0 6 0 34 0 

Olive-sided flycatcher 0 0 1 0 0 1 

Orange-crowned warbler 2 0 15 0 0 0 

Osprey 0 0 0 0 0 1 

Ovenbird 1 0 1 0 0 0 

Pacific-slope flycatcher 24 0 109 0 0 0 

Peregrine falcon† 0 0 0 0 0 1 

Phainopepla† 0 0 4 0 4 0 

Pine siskin 0 0 7 0 5 0 

Plumbeous vireo 0 0 1 0 0 0 

Prairie falcon 0 0 0 0 1 0 

Red-tailed hawk† 0 0 2 0 2 0 

Red-winged blackbird† 2 1 30 0 1,249 0 

Ruby-crowned kinglet 0 0 1 0 0 0 

Sharp-shinned hawk 0 0 0 0 1 0 

Snowy egret† 0 0 0 0 1 0 

Solitary vireo 0 0 1 0 0 0 

Song sparrow† 1 0 0 1 0 0 
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Table 10.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on PVER plots in 2016 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 80) M
a
le

 

F
e
m

a
le

 

U
n

k
n

o
w

n
 s

e
x

 

J
u

v
e
n

il
e

 

F
ly

o
v
e
r 

In
c
id

e
n

ta
l 

Spotted towhee 0 0 1 0 0 0 

Swainson’s hawk 0 0 1 0 2 0 

Swainson’s thrush 2 0 0 0 0 0 

Townsend’s warbler 2 2 2 0 0 0 

Tree swallow 0 0 0 0 168 0 

Turkey vulture† 0 0 3 0 5 0 

Unidentified Empidonax flycatcher 0 0 2 0 0 0 

Unidentified flycatcher 0 0 1 0 0 0 

Unidentified warbler 0 0 5 0 0 0 

Vaux’s swift 0 0 2 0 20 0 

Warbling vireo 0 0 91 0 0 0 

Western flycatcher 0 0 56 0 0 0 

Western kingbird† 0 0 2 0 5 0 

Western tanager 16 2 28 0 0 0 

Western wood-pewee 5 0 165 0 0 0 

White-crowned sparrow 2 0 13 0 0 0 

White-faced ibis† 0 0 0 0 8 0 

White-winged dove† 0 0 0 0 136 0 

Willow flycatcher* 14 0 46 0 0 0 

Wilson’s warbler 39 9 403 0 0 0 

Yellow warbler† 10 0 2 0 0 0 

Yellow-billed cuckoo† 0 1 1 0 1 5 

Yellow-headed blackbird† 0 0 0 0 21 0 

Yellow-rumped warbler 0 0 18 0 0 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
     * Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
 
     Note:  Species names that are both bold and italicized are either subspecies, super-species, or 
unidentified species, not confirmed separate species, and they are not included in the species total. 
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Cibola Valley Conservation Area 

In 16 rapid area search survey plots at the CVCA (attachment 1d), 73 species 

were recorded during 2 visits in 2016: 

 

 11 species were always classified as territorial breeders. 

 

 3 species were always classified as non-territorial breeders. 

 

 44 species were never detected breeding on any plots. 

 

 15 species bred on some plots but not others (classified as territorial 

breeders, non-territorial breeders, and/or non-breeders at the plot level). 

 

Twenty species that were classified on one or more plots as territorial breeders are 

listed in table 11.  Nine species that were classified as non-territorial breeders on 

one or more plots are listed in attachment 6a.  Fifty-nine species that were 

recorded on one or more plots as non-breeders are listed in table 12. 

 

Of the covered species, Sonoran yellow warblers were found breeding in Phase 1 

(2.5 territories) (table 11), and at least one pair was observed feeding brown-

headed cowbird chicks.  A second-year male summer tanager (1 territory) 

(table 11) also exhibited territorial behavior in a Phase 1 plot.  One Gila 

woodpecker was briefly heard calling north of CVCA planting Phase 1, but the 

surveyor determined that the bird was not detected using the plot.  As in past 

years, staff found many non-territorial birds breeding in large numbers at the 

CVCA, including mourning and white-winged doves (120 and 145 pairs, 

respectively) and brown-headed cowbirds (40 pairs; attachment 6a). 
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Table 11.—Total number of territories detected, by species, during rapid area search surveys on CVCA plots in 2016 

(See attachment 7 for a list of all plots contained in each conservation area phase.  Listed in descending order of 
abundance.) 

Species1 (n = 20) Phase 1* Phase 2* Phase 3* Phase 4* Phase 5* Phase 6* Total* 

Abert’s towhee 6 4.75 3.25 10 8.25 10.75 43 

Verdin 0 0.75 2 13.75 8.75 14.75 40 

Black-tailed gnatcatcher 0 0.5 0.75 15.25 8.5 10.25 35.25 

Blue grosbeak 4.25 8 0.25 2.75 1.75 4 21 

Lucy’s warbler 0.75 0 1 0 16 1 18.75 

Bullock’s oriole 1.5 6.5 1.5 1 0 1.5 12 

Western kingbird 0 6.25 2.5 1.5 0 0.75 11 

Black-chinned hummingbird 3 5 0 0.25 0 0 8.25 

Crissal thrasher 0 0 0 3.25 1 2.25 6.5 

Ash-throated flycatcher 0.75 0 0 1.25 0.5 1.25 3.75 

Lesser goldfinch 2.75 1 0 0 0 0 3.75 

Ladder-backed woodpecker 2 0.5 0.5 0.25 0 0 3.25 

Sonoran yellow warbler** 2.5 0 0 0 0 0 2.5 

Inca dove 1 0 0 0 0 0 1 

Indigo bunting 1 0 0 0 0 0 1 

Summer tanager** 1 0 0 0 0 0 1 

Anna’s hummingbird 0 0 0 0 0.5 0 0.5 

Great horned owl 0.25 0.25 0 0 0 0 0.5 

Barn owl 0 0.25 0 0 0 0 0.25 

Common ground-dove 0 0.25 0 0 0 0 0.25 

Unidentified hummingbird 0 0 0 0 0 0.25 0.25 

Total territories 26.75 34 11.75 49.25 45.25 46.75 213.75 

     1 Scientific names of the species are listed in attachment 4. 
     * Decimal numbers indicate the presence of one or more partial territories within sampled plots. 
    ** LCR MSCP covered species for this study. 
 
     Note:  The species name that is both bold and italicized is an unidentified species, not a confirmed separate species, and it is not 
included in the species total. 
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Table 12.—Number of non-breeding birds detected during two visits for rapid area 
search surveys on CVCA plots in 2016 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 59) M
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Ash-throated flycatcher† 0 0 1 0 0 0 

Audubon’s warbler 11 31 76 0 0 0 

Bank swallow 0 0 0 0 1 0 

Barn swallow 0 0 0 0 499 0 

Black-headed grosbeak 0 0 4 0 0 0 

Black-tailed gnatcatcher† 1 0 1 0 0 0 

Brown-headed cowbird† 0 0 0 0 253 0 

Bullock’s oriole† 0 0 2 0 0 0 

Chipping sparrow 0 0 5 0 0 0 

Cliff swallow† 0 0 5 0 82 0 

Common raven† 0 0 0 0 2 0 

Common yellowthroat† 0 0 1 0 0 0 

Cooper’s hawk† 0 0 1 0 0 0 

European starling† 0 0 0 0 4 0 

Gila woodpecker* 0 0 0 0 1 0 

Great blue heron† 0 0 0 0 1 0 

Great egret† 0 0 0 0 1 0 

Great-tailed grackle† 0 0 0 0 5 0 

Green-tailed towhee 0 0 2 0 0 0 

Hammond’s flycatcher 0 0 1 0 0 0 

Hermit thrush 0 0 5 0 0 0 

Hooded oriole† 0 0 1 0 0 0 

House finch† 0 0 4 0 4 0 

Ladder-backed woodpecker† 0 0 0 2 0 0 
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Table 12.—Number of non-breeding birds detected during two visits for rapid area 
search surveys on CVCA plots in 2016 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 59) M
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Lazuli bunting 17 15 22 0 0 0 

Lesser goldfinch† 0 0 3 0 24 0 

Lesser nighthawk† 1 0 0 0 1 0 

Lincoln’s sparrow 0 0 5 0 0 0 

Long-billed curlew 0 0 0 0 1 0 

Long-eared owl† 1 0 0 0 0 1 

Lucy’s warbler† 1 1 0 4 0 0 

Macgillivray’s warbler 2 0 10 0 0 0 

Mourning dove† 0 0 5 0 10 0 

Nashville warbler 1 0 9 0 0 0 

Northern harrier† 0 0 1 0 0 0 

Northern rough-winged swallow† 0 0 4 0 30 0 

Olive-sided flycatcher 0 0 2 0 0 0 

Orange-crowned warbler 1 0 17 0 0 0 

Pacific-slope flycatcher 10 0 65 0 0 0 

Phainopepla† 0 0 1 0 3 0 

Pine siskin 0 0 0 0 1 0 

Plumbeous vireo 0 0 1 0 0 0 

Red-winged blackbird† 1 0 0 0 574 0 

Ruby-crowned kinglet 1 0 2 0 0 0 

Sharp-shinned hawk 0 0 1 0 0 0 

Solitary vireo 0 0 2 0 0 0 

Swainson’s thrush 0 0 10 0 0 0 

Townsend’s warbler 6 1 4 0 0 0 
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Table 12.—Number of non-breeding birds detected during two visits for rapid area 
search surveys on CVCA plots in 2016 

(Birds with “possible” breeding evidence but not considered to be breeders are excluded 
here [but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 59) M
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Tree swallow 0 0 0 0 430 0 

Turkey vulture 0 0 0 0 9 0 

Unidentified warbler 0 0 14 0 0 0 

Verdin† 0 0 0 6 0 0 

Warbling vireo 0 0 125 0 0 0 

Western flycatcher 0 0 43 0 0 0 

Western kingbird† 0 0 0 0 4 0 

Western tanager 6 4 27 0 0 0 

Western wood-pewee 0 0 71 0 0 0 

White-winged dove† 0 0 0 0 75 0 

Willow flycatcher** 18 0 7 0 0 0 

Wilson’s warbler 7 0 229 0 0 0 

Yellow warbler† 7 2 0 0 0 0 

Yellow-headed blackbird† 0 0 0 0 4 0 

     1 Scientific names of the species are listed in attachment 4. 
     * LCR MSCP covered species for this study. 
    ** Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
 
    Note:  Species names that are both bold and italicized are either super-species, or unidentified 
species, not a confirmed separate species, and they are not included in the species total. 
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Cibola National Wildlife Refuge Unit #1 Conservation Area 

Rapid area searches in 2016 at Cibola NWR Unit #1 included Area 1 (research 

and development), Area 2 (Upper Hippy Fire), and Area 5 (Crane Roost) 

(attachment 1e).  In the 11 plots, 79 species were recorded: 

 

 19 species were always classified as territorial breeders. 

 

 3 species were always classified as non-territorial breeders. 

 

 44 species were never detected breeding on any plot (classified as non-

breeders). 

 

 13 species bred on some plots but not others (classified as territorial 

breeders, non-territorial breeders, and/or non-breeders at the plot level). 

 

Twenty-six species that were classified on one or more plots as territorial breeders 

are listed in table 13.  Nine species that were classified as non-territorial breeders 

are listed in attachment 6a.  Fifty-seven species that were recorded on one or more 

plots as non-breeders are listed in table 14.  Species may be listed on more than 

one table, as their behavior differed by plot. 

 

Of the covered species, Arizona Bell’s vireo (1 territory at Nature Trail [North 

and South]), summer tanager (1.25 territories total at Crane Roost and Nature 

Trail [North and South]), and vermilion flycatcher (0.5 territory at Nature Trail 

[South]) were breeders (table 13).  The latter was a pair found nesting on the 

south edge of the Nature Trail.  Several yellow warblers (Dendroica petechia = 

Setophaga petechia) were detected at Crane Roost, but breeding could not be 

confirmed.  Common non-territorial breeders included white-winged and 

mourning doves (121 and 107 pairs, respectively) and brown-headed cowbirds 

(39 pairs) (attachment 6a). 

 

As in past years, territory numbers in the two Nature Trail plots are reported 

separately from other Area 1 plots to maintain consistency with past years and 

because the age and planting techniques on these plots are unique within Area 1 

of Cibola NWR Unit #1. 
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Table 13.—Total number of territories, detected by species, during rapid area search surveys on Cibola 
NWR Unit #1 plots in 2016 

(See attachment 7 for a list of all plots contained in each conservation area phase.  Listed in descending 
order of abundance.) 

Species1 (n = 26) 

Area 1 
(Nature 

Trail 
North)* 

Area 1 
(Nature 

Trail 
South)* 

Area 1 
(other)* 

Area 2 
(Upper 
Hippy 
Fire)* 

Area 5 
(Crane 
Roost)* Total* 

Blue grosbeak 1.75 0.75 3.25 8.75 15 29.5 

Lucy’s warbler 2 1 0.5 0 21 24.5 

Abert’s towhee 2.5 2.25 2 1.5 9 17.25 

Western kingbird 2 1.75 2.75 2.5 0.5 9.5 

Verdin 3.25 2 0 0 3.75 9 

Black-chinned hummingbird 1 1.75 2.5 1 2.5 8.75 

Bullock’s oriole 1.5 1.25 2.5 1.5 1.25 8 

Common yellowthroat 0 0 0 6 2 8 

Ladder-backed woodpecker 1.25 1.5 0 1 3.25 7 

Black-tailed gnatcatcher 1.5 1.5 0.25 0 3 6.25 

Song sparrow 0 0 0 0 6 6 

Yellow-breasted chat 1 1 1 0 2 5 

Lesser goldfinch 0.75 2 0.75 0 1 4.5 

Ash-throated flycatcher 1.25 0 1.25 0.5 1.25 4.25 

Northern mockingbird 0 0 0 0 2.75 2.75 

Anna’s hummingbird 0 1.25 0.25 0 0.75 2.25 

Brown-crested flycatcher 0 1.25 0 0 0.75 2 

Crissal thrasher 0.75 0.25 0 0 1 2 

Unidentified hummingbird 0.75 0 0 0.25 1 2 

Indigo bunting 0 0.75 0 0 0.75 1.5 

Common ground-dove 0.25 0 0.25 0.5 0.25 1.25 

Summer tanager** 0 0.5 0 0 0.75 1.25 

Arizona Bell’s vireo** 0.25 0.75 0 0 0 1 

Horned lark 0 0 0 0 1 1 

Costa’s hummingbird 0.25 0 0.25 0 0 0.5 

Vermilion flycatcher** 0 0.5 0 0 0 0.5 

Great horned owl 0.25 0 0 0 0 0.25 

Total territories 22.25 22 17.5 23.5 80.5 165.75 

     1 Scientific names of the species are listed in attachment 4. 
     * Decimal numbers indicate the presence of one or more partial territories within sampled plots. 
    ** LCR MSCP covered species for this study. 
 
    Note:  The species name that is both bold and italicized is an unidentified species, not a confirmed separate species, 
and it is not included in the species total. 
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Table 14.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on Cibola NWR Unit #1 plots in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 57) M
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American pipit 0 0 0 0 1 0 

Audubon’s warbler 0 0 6 0 3 0 

Bank swallow 0 0 0 0 2 0 

Barn swallow 0 0 0 0 97 0 

Black-chinned hummingbird† 0 0 0 1 0 0 

Black-headed grosbeak 3 0 5 0 1 0 

Black-tailed gnatcatcher† 0 0 0 1 0 0 

Brown-headed cowbird† 0 0 0 0 47 0 

Caspian tern 0 0 0 0 1 0 

Cedar waxwing 0 0 2 0 0 0 

Cliff swallow† 0 0 0 0 71 0 

Common yellowthroat† 1 0 0 0 0 0 

Cooper’s hawk† 0 0 0 1 1 0 

European starling† 0 0 0 0 15 0 

Great egret† 0 0 0 0 3 0 

Great-tailed grackle† 0 0 0 0 37 0 

Hermit thrush 0 0 1 0 0 0 

House finch† 0 0 30 0 1 0 

Indigo bunting† 0 0 0 0 0 1 

Killdeer† 0 0 0 0 2 0 

Lark sparrow 0 0 1 0 0 0 

Lazuli bunting 7 15 5 0 0 0 

Lesser goldfinch† 0 0 0 0 1 0 

Lesser nighthawk† 0 0 0 0 6 0 

Lincoln’s sparrow 0 0 1 0 0 0 

Loggerhead shrike† 0 0 1 0 0 0 

Lucy’s warbler† 1 0 2 0 0 0 

Macgillivray’s warbler 1 2 2 0 0 0 

Mountain white-crowned sparrow 0 0 7 0 0 0 

Mourning dove† 0 0 0 0 50 0 

Myrtle warbler 0 1 0 0 0 0 

Nashville warbler 0 0 2 0 0 0 

Northern harrier† 0 0 0 0 0 1 

Northern rough-winged swallow† 0 0 0 0 9 0 

Olive-sided flycatcher 0 0 1 0 0 0 
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Table 14.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on Cibola NWR Unit #1 plots in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 57) M
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Orange-crowned warbler 0 0 9 0 0 0 

Pacific-slope flycatcher 5 0 21 0 0 0 

Pine siskin 0 0 0 0 0 2 

Plumbeous vireo 0 0 1 0 0 0 

Prairie falcon 0 0 0 0 1 1 

Red-winged blackbird† 0 0 0 0 460 0 

Ruby-crowned kinglet 0 0 2 0 0 0 

Say’s phoebe† 1 1 0 1 0 0 

Solitary vireo 1 0 1 0 0 0 

Swainson’s thrush 0 0 4 0 0 0 

Townsend’s warbler 4 5 2 0 0 0 

Tree swallow 0 0 0 0 372 0 

Turkey vulture† 0 0 0 0 6 0 

Unidentified hummingbird 0 0 1 0 0 0 

Warbling vireo 0 0 43 0 0 0 

Western flycatcher 0 0 11 0 0 0 

Western kingbird† 0 0 2 0 0 0 

Western tanager 0 4 15 0 0 0 

Western wood-pewee 0 0 55 0 0 0 

White-faced ibis† 0 0 0 0 126 0 

White-winged dove† 0 0 0 0 66 0 

Willow flycatcher* 3 0 7 0 0 0 

Wilson’s warbler 0 0 146 0 0 0 

Yellow warbler† 7 3 9 0 0 0 

Yellow-billed cuckoo† 0 0 1 0 0 0 

Yellow-headed blackbird† 0 0 0 0 3 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
     * Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
 
     Note:  Species names that are both bold and italicized are either subspecies, super-species, or 
unidentified species, not confirmed separate species, and they are not included in the species total. 
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Laguna Division Conservation Area 

In rapid area search surveys of 18 plots at the LDCA in 2016 (attachment 1f), 

101 species were recorded: 

 

 12 species were always classified as territorial breeders. 

 

 2 species were always classified as non-territorial breeders. 

 

 63 species were never detected breeding on any plot (classified as non-

breeders). 

 

 24 species bred on some plots but not others (classified as territorial 

breeders, non-territorial breeders, and/or non-breeders at the plot level). 

 

Twenty-six species that were classified on one or more plots as territorial breeders 

are listed in table 15.  Twelve species that were classified as non-territorial 

breeders on one or more plots are listed in attachment 6a.  Eighty-seven species 

that were recorded on one or more plots as non-breeders are listed in table 16.  

Species may be listed on more than one table, as their behavior differed by plot. 

 

Of the covered species, Sonoran yellow warblers (0.5 territory) and Arizona 

Bell’s vireos (0.25 territory) bred in Reach 1 (table 15), the latter with dependent 

young detected.  Gila woodpeckers were detected at several locations in Reach 1, 

but surveyors determined that these birds were not using the planting area for 

breeding.  The most common non-territorial breeders were yellow-headed 

blackbirds (130 pairs) and great-tailed grackles (43 pairs) (attachment 6a). 
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Table 15.—Total number of territories, by species, detected during rapid area search surveys 
on LDCA plots in 2016 

(See attachment 7 for a list of all plots contained in each conservation area phase.  Listed in 
descending order of abundance.) 

Species1 (n = 26) Reach 1* Reach 2* Total* 

Common yellowthroat 48.75 30.25 79 

American coot 16.75 36 52.75 

Marsh wren 41.75 6 47.75 

Pied-billed grebe 6.75 19.5 26.25 

Least bittern 8 17.5 25.5 

Song sparrow 19 2.5 21.5 

Killdeer 2 5.5 7.5 

Abert’s towhee 6.5 0.75 7.25 

Lesser nighthawk 5 0 5 

Black-chinned hummingbird 3.5 1.25 4.75 

Common gallinule 2.25 2 4.25 

Black-tailed gnatcatcher 4 0 4 

Green heron 1.5 1 2.5 

Verdin 2 0 2 

Crissal thrasher 1.5 0.25 1.75 

Mallard 0.75 3 3.75 

Ash-throated flycatcher 1.25 0 1.25 

Lucy’s warbler 1 0 1 

Black-necked stilt 0 0.75 0.75 

Blue grosbeak 0.75 0 0.75 

Yuma clapper rail 0.5 0 0.5 

Ladder-backed woodpecker 0.25 0.25 0.5 

Sonoran yellow warbler** 0.5 0 0.5 

Arizona Bell’s vireo** 0.25 0 0.25 

Great horned owl 0.25 0 0.25 

Yellow-breasted chat 0.25 0 0.25 

Total territories 175 126.5 301.5 

     1 Scientific names of the species are listed in attachment 4. 
     * Decimal numbers indicate the presence of one or more partial territories within sampled plots. 
    ** LCR MSCP covered species for this study. 
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Table 16.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on LDCA plots in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 
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American avocet 0 0 0 0 18 0 

American coot† 0 0 141 0 0 0 

American kestrel† 0 0 1 0 0 0 

American wigeon 0 0 1 0 6 0 

Audubon’s warbler 1 2 2 0 1 0 

Bank swallow 0 0 0 0 38 0 

Barn owl† 0 0 0 0 2 0 

Barn swallow 0 0 5 0 139 0 

Black-chinned hummingbird† 1 0 0 0 2 0 

Black-crowned night-heron† 0 0 0 0 6 0 

Black-headed grosbeak 2 0 0 0 1 0 

Black-necked stilt† 0 0 4 0 39 0 

Black-throated gray warbler 0 1 2 0 0 0 

Blue grosbeak† 0 0 1 0 0 0 

Blue-winged teal 0 0 0 0 2 0 

Brewer’s sparrow 0 0 7 0 0 0 

Brown-crested flycatcher† 0 0 1 0 0 0 

Brown-headed cowbird† 0 0 0 0 53 0 

Calliope hummingbird 0 0 1 0 0 0 

Caspian tern 0 0 7 0 22 0 

Cattle egret† 0 0 0 0 4 0 

Chipping sparrow 0 0 3 0 0 0 

Cinnamon teal† 0 0 0 0 3 0 

Cliff swallow† 0 0 232 0 540 0 

Common yellowthroat† 0 0 2 0 0 1 

Double-crested cormorant† 0 0 1 0 28 0 

Eared grebe 0 0 4 0 0 0 

Eurasian collared-dove† 0 0 0 0 2 0 

Forster’s tern 0 0 0 0 2 0 

Gray flycatcher 0 0 1 0 0 0 

Great blue heron† 0 0 1 0 14 0 

Great egret† 0 0 2 0 37 0 

Great horned owl† 0 0 1 0 0 0 

Greater yellowlegs 0 0 5 0 4 0 

Great-tailed grackle† 11 1 0 0 142 0 
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Table 16.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on LDCA plots in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 87) M
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Green heron† 0 0 0 0 4 0 

House finch† 0 3 0 0 56 0 

House wren 0 0 1 0 0 0 

Killdeer† 0 0 0 0 21 0 

Lazuli bunting 0 1 4 0 2 0 

Least bittern† 0 0 0 0 1 0 

Least sandpiper 0 0 0 0 8 0 

Lesser goldfinch† 0 0 0 0 4 0 

Lesser nighthawk† 2 0 0 0 25 0 

Long-billed dowitcher 0 0 12 0 8 0 

Long-eared owl† 1 0 0 0 0 0 

Macgillivray’s warbler 1 0 2 0 0 0 

Mallard† 11 11 6 0 91 0 

Merlin 0 0 0 0 1 0 

Mexican duck† 0 0 0 0 2 0 

Mourning dove† 0 0 2 0 153 0 

Nashville warbler 1 2 3 0 0 0 

Neotropic cormorant 0 0 9 0 13 1 

Northern mockingbird† 0 0 0 0 1 0 

Northern pintail 3 2 0 0 0 0 

Northern rough-winged swallow† 0 0 0 0 3 0 

Orange-crowned warbler 0 0 16 0 0 0 

Osprey 0 0 0 0 6 1 

Pacific-slope flycatcher 0 0 12 0 0 0 

Red-tailed hawk† 0 0 1 0 1 0 

Red-winged blackbird† 1 0 0 0 1,223 0 

Ring-billed gull 0 0 0 0 8 0 

Savannah sparrow 0 0 6 0 0 0 

Snowy egret† 0 0 1 0 87 0 

Solitary vireo 0 0 1 0 0 0 

Song sparrow† 0 0 0 1 0 0 

Sora 0 0 3 0 0 0 

Spotted sandpiper 0 0 5 0 2 0 

Townsend’s warbler 0 0 2 0 0 0 

Tree swallow 0 0 1 0 347 0 



Lower Colorado River Riparian Bird Surveys 
2016 Annual Report 
 
 

 
 
46 

Table 16.—Number of non-breeding birds detected during two visits for rapid area search 
surveys on LDCA plots in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 87) M
a
le

 

F
e
m

a
le

 

U
n

k
n

o
w

n
 s

e
x

 

J
u

v
e
n

il
e

 

F
ly

o
v
e
r 

In
c
id

e
n

ta
l 

Turkey vulture† 0 0 0 0 13 0 

Unidentified blackbird 0 0 0 0 156 0 

Unidentified cormorant 0 0 2 0 0 0 

Unidentified duck 0 0 0 0 30 0 

Unidentified flycatcher 0 0 2 0 0 0 

Unidentified hummingbird 0 0 2 0 6 0 

Unidentified Passerine 0 0 6 0 5 0 

Unidentified sandpiper 0 0 0 0 10 0 

Unidentified swallow 0 0 0 0 119 0 

Unidentified tern 0 0 0 0 3 0 

Unidentified warbler 0 0 40 0 77 0 

Vaux’s swift 0 0 0 0 25 0 

Verdin† 0 0 0 2 0 0 

Warbling vireo 2 0 24 0 0 0 

Western kingbird† 0 0 0 0 8 0 

Western tanager 1 1 3 0 3 0 

Western wood-pewee 1 0 1 0 0 0 

White-crowned sparrow 0 0 4 0 0 0 

White-faced ibis† 0 0 22 0 834 0 

White-throated swift† 0 0 0 0 1 0 

White-winged dove† 0 0 1 0 549 0 

Willet 0 0 0 0 1 0 

Willow flycatcher* 14 0 4 0 0 0 

Wilson’s snipe 0 0 0 0 1 0 

Wilson’s warbler 15 0 176 0 0 0 

Yellow warbler† 26 6 19 0 1 0 

Yellow-headed blackbird† 0 0 0 0 339 0 

Yellow-rumped warbler 0 0 13 0 0 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
    * Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
 
     Note:  Species names that are both bold and italicized are either subspecies or unidentified 

species, not confirmed separate species, and they are not included in the species total. 
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Yuma East Wetlands 

In 6 rapid area search survey plots at YEW in 2016 (attachment 1g), 78 species 

were recorded: 

 

 9 species were always classified as territorial breeders. 

 

 2 species were always classified as non-territorial breeders. 

 

 44 species were never detected breeding on any plot (classified as non-

breeders). 

 

 23 species bred on some plots but not others (classified as territorial 

breeders, non-territorial breeders, and/or non-breeders at the plot level). 

 

Twenty-five species that were classified on one or more plots as territorial 

breeders are listed in table 17.  Nine species that were classified as non-territorial 

breeders on one or more plots are listed in attachment 6a.  Sixty-seven species 

that were recorded on one or more plots as non-breeders are listed in table 18.  

Species may be listed on more than one table, as their behavior differed by plot. 

 

Of the covered species, Sonoran yellow warblers (1.75 territories) were found 

breeding, and two to three partial territories of Gila woodpecker (0.75 territory 

total on plots) (table 17) used the planting area.  The most numerous non-

territorial species breeding at YEW were mourning and white-winged doves (38 

and 34 pairs, respectively) and brown-headed cowbird (30 pairs) (attachment 6a). 
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Table 17.—Total number of breeding territories by species detected during rapid area search survey on YEW plots 
in 2016 

(Listed in descending order of abundance) 

Species1 (n = 25) C4702* C4704* C4705* C4708* C4709* C4711* Total* 

Verdin 9.25 10.5 15 10 4.75 7 56.5 

Abert’s towhee 5 5.75 8 3 0.75 4.5 27 

Anna’s hummingbird 3.5 1 9 4 3 5.5 26 

Black-tailed gnatcatcher 2.25 5.75 5.5 5 1.75 0.75 21 

Blue grosbeak 3 0.5 0.25 4.5 0 0.75 9 

Black-chinned hummingbird 0 2 1 1.5 2 0.5 7 

Lesser goldfinch 5.5 0 0 0 0 0 5.5 

Ash-throated flycatcher 0.5 1.5 0.75 0.5 1 1 5.25 

Ladder-backed woodpecker 1.75 0.75 1.5 0.5 0 0.75 5.25 

Common yellowthroat 0 0 0.5 2 0 2 4.5 

Yellow-breasted chat 3 0 0 0 0 0 3 

Killdeer 0.5 0 0 0 1.75 0 2.25 

Costa’s hummingbird 0 0 0 1 1 0 2 

Lesser nighthawk 0 0 0 0 2 0 2 

Crissal thrasher 0 0.75 0.5 0.5 0 0 1.75 

Sonoran yellow warbler** 0 0 0 0 0 1.75 1.75 

Northern mockingbird 0 0 1 0 0.5 0 1.5 

Northern rough-winged swallow 0 0.25 0 0 1.25 0 1.5 

Song sparrow 1 0 0 0 0.5 0 1.5 

Yuma clapper rail 0 0 0 0 0 1 1 

Gila woodpecker** 0 0.25 0.25 0 0 0.25 0.75 

Green heron 0 0 0 0 0 0.5 0.5 

American kestrel 0 0 0 0.25 0 0 0.25 

Cooper’s hawk 0 0 0 0.25 0 0 0.25 

Marsh wren 0 0 0 0 0 0.25 0.25 

Total territories 35.25 29 43.25 33 20.25 26.5 187.25 

     1 Scientific names of the species are listed in attachment 4. 
     * Decimal numbers indicate the presence of one or more partial territories within sampled plots. 
    ** LCR MSCP covered species for this study. 
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Table 18.—Number of non-breeding birds detected in two visits during rapid area search 
surveys on YEW plots in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 67) M
a
le

 

F
e
m

a
le

 

U
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o
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n
 s

e
x
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Abert’s towhee† 0 0 0 1 0 0 

American kestrel† 1 0 0 0 0 0 

American robin† 0 0 1 0 0 0 

Anna’s hummingbird† 1 0 0 8 10 0 

Ash-throated flycatcher† 0 0 2 0 0 0 

Bank swallow 0 0 2 0 0 0 

Barn swallow 0 0 0 0 3 0 

Belted kingfisher 0 1 0 0 0 0 

Black phoebe† 1 0 0 0 0 0 

Black-chinned hummingbird† 0 0 0 0 2 0 

Black-crowned night-heron† 0 0 0 0 1 0 

Black-headed grosbeak 5 0 2 0 0 0 

Black-necked stilt† 0 0 0 0 18 0 

Black-tailed gnatcatcher† 0 0 0 2 0 0 

Black-throated gray warbler 0 1 3 0 0 0 

Brewer’s sparrow 0 0 2 0 0 0 

Brown-headed cowbird† 0 0 0 0 28 0 

Bullock’s oriole† 0 1 0 0 0 0 

Cassin’s vireo 0 0 1 0 0 0 

Cattle egret† 0 0 0 0 19 0 

Cedar waxwing 0 0 0 0 1 0 

Cliff swallow† 0 0 80 0 128 0 

Cooper’s hawk† 0 0 0 0 1 0 

Costa’s hummingbird† 0 0 0 2 0 0 

Eurasian collared-dove† 0 0 0 0 13 0 

European starling† 0 0 0 0 12 0 

Great egret† 0 0 0 0 9 0 

Great-tailed grackle† 0 0 0 0 120 0 

Green heron† 0 0 0 0 1 0 

Green-tailed towhee 0 0 1 0 0 0 

House finch† 0 0 0 4 21 0 

Indigo bunting† 1 0 0 0 0 0 
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Table 18.—Number of non-breeding birds detected in two visits during rapid area search 
surveys on YEW plots in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 67) M
a
le

 

F
e
m

a
le

 

U
n

k
n

o
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n
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e
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c
id
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n
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Killdeer† 0 0 0 0 1 0 

Lazuli bunting 1 1 0 0 0 0 

Lesser goldfinch† 1 0 0 0 35 0 

Lesser nighthawk† 0 0 0 0 1 0 

Macgillivray’s warbler 0 2 3 0 0 0 

Mourning dove† 0 0 0 0 57 0 

Nashville warbler 0 0 3 0 0 0 

Northern rough-winged swallow† 0 0 0 0 61 0 

Orange-crowned warbler 2 0 6 0 0 0 

Pacific-slope flycatcher 20 0 17 0 0 0 

Red-winged blackbird† 5 0 0 0 143 0 

Rock pigeon† 0 0 0 0 22 0 

Snow goose 0 0 0 0 1 0 

Snowy egret† 0 0 0 0 9 0 

Spotted sandpiper 0 0 2 0 1 0 

Swainson’s thrush 0 0 7 0 0 0 

Townsend’s warbler 2 0 1 0 0 0 

Tree swallow 0 0 0 0 240 0 

Turkey vulture† 0 0 0 0 13 0 

Unidentified Empidonax flycatcher 0 0 2 0 0 0 

Unidentified flycatcher 0 0 4 0 1 0 

Unidentified hawk 0 0 0 0 1 0 

Unidentified hummingbird 0 0 0 0 1 0 

Unidentified swallow 0 0 0 0 121 0 

Unidentified warbler 0 0 34 0 0 0 

Vaux’s swift 0 0 0 0 35 0 

Verdin† 0 0 0 13 0 0 

Warbling vireo 4 0 65 0 3 0 

Western kingbird† 0 0 1 0 4 0 

Western tanager 14 8 8 0 1 0 

Western wood-pewee 13 0 16 0 0 0 

Whimbrel 0 0 0 0 1 0 
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Table 18.—Number of non-breeding birds detected in two visits during rapid area search 
surveys on YEW plots in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 67) M
a
le

 

F
e
m

a
le

 

U
n
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White-crowned sparrow 0 0 10 0 0 0 

White-faced ibis† 0 0 0 0 21 0 

White-winged dove† 0 0 0 0 174 0 

Willow flycatcher* 11 0 9 0 0 0 

Wilson’s warbler 9 1 176 0 6 0 

Yellow warbler† 7 4 15 0 3 0 

Yellow-breasted chat† 0 0 2 0 0 0 

Yellow-headed blackbird† 0 0 0 0 15 0 

Yellow-rumped warbler 0 0 2 0 0 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
    * Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
 
     Note:  Species names that are both bold and italicized are either subspecies or unidentified 
species, not confirmed separate species, and they are not included in the species total. 
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Intensive Area Search Surveys 
 

Intensive area search surveys were conducted on eight conservation area plots:  

C1503, C2308, C2314, C2328, C2515, C2722, C4705, and C4906.  During these 

surveys, 112 species were recorded: 

 

 13 species were always classified as territorial breeders. 

 

 2 species were always classified as non-territorial breeders. 

 

 75 species were never detected breeding on any plot (classified as non-

breeders). 

 

 22 species bred on some plots but not others (classified as territorial 

breeders, non-territorial breeders, and/or non-breeders at the plot level). 

 

Twenty-eight species that were classified on one or more plots as territorial 

breeders are listed in table 19.  Nine species that were classified as non-territorial 

breeders on one or more plots are listed in attachment 6b.  Forty-seven species 

that were recorded on one or more plots on the BLCA as non-breeders are listed 

in table 20.  Fifty-three species that were recorded on one or more plots on the 

PVER as non-breeders are listed in table 21.  Thirty-seven species that were 

recorded on one or more plots on the CVCA as non-breeders are listed in table 22.  

Thirty-two species that were recorded on one or more plots on Cibola NWR 

Unit #1 as non-breeders are listed in table 23.  Forty-five species that were 

recorded on one or more plots on the LDCA as non-breeders are listed in table 24.  

Sixty-one species that were recorded on one or more plots on YEW as non-

breeders are listed in table 25.  Species may be listed on more than one table, as 

their behavior differed by plot. 

 

Four of the six covered species were confirmed breeding during intensive area 

search surveys at conservation areas in 2016.  At the BLCA, evidence was found 

for Sonoran yellow warblers, Arizona Bell’s vireos, and summer tanagers 

(table 19).  Summer tanagers were also found at the PVER and Cibola NWR Unit 

#1 (Crane Roost) (table 19).  A quarter territory of Sonoran yellow warblers was 

also found at the PVER (table 19).  Lastly, a quarter territory of a Gila 

woodpecker was documented at YEW (table 19). 
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Table 19.—Total number of territories, by species, detected during intensive area search surveys at eight conservation area plots in 2016 

(Listed in descending order of abundance) 

Species1 (n = 28) 
C1503 

(BLCA)* 

C2308 
(PVER 

Phase 4)* 

C2314 
(PVER 

Phase 5)* 

C2328 
(PVER 

Phase 7)* 

C2515 
(CVCA 

Phase 4)* 

C2722 
(Crane 
Roost)* 

C4705 
(YEW)* 

C4906 
(LDCA 1)* Total* 

Abert’s towhee 6.75 2.5 2.75 0 4 3.5 5.5 0.75 25.75 

Blue grosbeak 0.5 5.25 2.5 6.25 2 7.25 1.25 0.75 25.75 

Song sparrow 0 0 7.5 0 0 6 1.25 1.75 16.5 

Verdin 1.75 0 0 0 4.5 2.75 7 0 16 

Yellow-breasted chat 7.75 0 6 0 0 2.25 0 0 16 

Black-tailed gnatcatcher 0.5 0 3 0 6.25 1 5 0 15.75 

Lucy’s warbler 1.25 1 2.75 1.5 0 6.75 0 0 13.25 

Black-chinned hummingbird 0.25 1 1.75 0 0.25 5 1 0 9.25 

Bullock’s oriole 3.25 1.75 1 1 1 1.25 0 0 9.25 

Common yellowthroat 1.25 0 3 1 0 0 1 1.5 7.75 

Ladder-backed woodpecker 0.25 1.75 1 0.75 0 1.75 1.5 0 7 

Sonoran yellow warbler** 6.5 0 0 0.25 0 0 0 0 6.75 

Summer tanager** 4.25 0.75 0.75 0 0 0.75 0 0 6.5 

Arizona Bell’s vireo** 4.25 0 0 0 0 0 0 0 4.25 

Ash-throated flycatcher 0 0 0 0 0.5 1.25 1.25 0 3 

Lesser nighthawk 0 0 0 0 0 0 0 3 3 

Anna’s hummingbird 1 0 0 0 0 0 1.5 0 2.5 

Marsh wren 0 0 0 0 0 0 0 2.5 2.5 

Western kingbird 0 0 0.5 0 1.5 0 0 0 2 

Crissal thrasher 0.5 0 0 0 0.75 0 0.25 0.25 1.75 

Lesser goldfinch 0 0 0 1.5 0 0 0.25 0 1.75 

Inca dove 0 1.25 0 0 0 0 0 0 1.25 

Killdeer 0 0 0 0 0 0 0.5 0.5 1 

Great horned owl 0 0 0 0.25 0 0.25 0 0.25 0.75 

Brown-crested flycatcher 0.5 0 0 0 0 0 0 0 0.5 

Least bittern 0 0 0 0 0 0 0 0.5 0.5 

Gila woodpecker** 0 0 0 0 0 0 0.25 0 0.25 

Green heron 0 0 0 0 0 0 0.25 0 0.25 

Total territories 40.5 15.25 32.50 12.50 20.75 39.75 27.75 11.75 200.75 
     1 Scientific names of the species are listed in attachment 4. 
     * Decimal numbers indicate the presence of one or more partial territories within sampled plots. 
    ** LCR MSCP covered species for this study. 
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Table 20.—Number of non-breeding species detected during eight visits for intensive area 
search surveys on BLCA plot C1503 in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here [but are 
listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 47) M
a
le
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e
m

a
le
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n
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x
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n
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Abert’s towhee† 0 0 0 2 0 0 

American white pelican 0 0 0 0 2 0 

Audubon’s warbler 1 0 4 0 11 0 

Bank swallow 0 0 1 0 1 0 

Barn swallow 0 0 2 0 2 0 

Bewick’s wren† 0 0 1 0 0 0 

Black-headed grosbeak 0 0 3 0 0 0 

Black-tailed gnatcatcher† 0 0 1 2 0 0 

Brown-headed cowbird† 0 0 0 0 3 0 

Bullock’s oriole† 3 0 0 0 0 0 

Cliff swallow† 0 0 10 0 6 0 

Cooper’s hawk† 0 0 1 0 2 0 

Double-crested cormorant† 0 0 0 0 2 0 

Great blue heron† 0 0 0 0 3 0 

Great-tailed grackle† 0 0 0 0 13 0 

Hammond’s flycatcher 0 0 1 0 0 0 

House finch† 0 0 0 0 4 0 

Lawrence’s goldfinch† 0 0 0 0 1 0 

Lesser goldfinch† 0 0 0 0 1 0 

Lesser nighthawk† 0 0 0 0 1 0 

Lincoln’s sparrow 0 0 1 0 0 0 

Macgillivray’s warbler 0 0 1 0 0 0 

Mourning dove† 0 0 0 0 15 0 

Northern rough-winged swallow† 0 0 10 0 3 0 

Orange-crowned warbler 0 0 2 0 0 0 

Pacific-slope flycatcher 16 0 6 0 0 0 

Pine siskin 0 0 2 0 1 0 

Red-tailed hawk† 0 0 1 0 0 0 

Red-winged blackbird† 0 0 0 0 16 0 
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Table 20.—Number of non-breeding species detected during eight visits for intensive area 
search surveys on BLCA plot C1503 in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here [but are 
listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 47) M
a
le
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e
m

a
le
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ta
l 

Ruby-crowned kinglet 0 0 2 0 0 0 

Sharp-shinned hawk 0 0 1 0 0 0 

Snowy egret† 0 0 0 0 1 0 

Swainson’s hawk 0 0 1 0 0 0 

Swainson’s thrush 0 0 3 0 0 0 

Tree swallow 0 0 0 0 51 0 

Turkey vulture† 0 0 0 0 8 0 

Unidentified Empidonax flycatcher 0 0 1 0 0 0 

Unidentified warbler 0 0 6 0 0 0 

Vaux’s swift 0 0 11 0 2 0 

Verdin† 0 0 0 3 0 0 

Warbling vireo 0 0 1 0 0 0 

Western kingbird† 0 0 0 0 2 0 

Western tanager 3 0 0 0 0 0 

Western wood-pewee 5 0 18 0 0 0 

White-winged dove† 0 0 0 0 8 0 

Wilson’s warbler 0 0 11 0 0 0 

Yellow-billed cuckoo† 0 1 3 0 0 0 

Yellow-headed blackbird† 0 0 2 0 4 0 

Zone-tailed hawk 0 0 1 0 0 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, flyover, or 
otherwise non-breeding individuals. 
 
     Note:  Species names that are both and italicized are unidentified species, not confirmed separate 
species, and they are not included in the species total. 
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Table 21.—Number of non-breeding species detected during eight visits for intensive 
area search surveys on PVER plots C2308, C2314, and C2328 in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 53) M
a
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Audubon’s warbler 15 9 49 0 0 0 

Barn swallow 0 0 0 0 101 0 

Black-headed grosbeak 1 2 3 0 0 0 

Brown-headed cowbird† 0 0 0 0 142 0 

Cassin’s vireo 0 0 2 0 0 0 

Cedar waxwing 0 0 1 0 0 0 

Chipping sparrow 0 0 4 0 0 0 

Cliff swallow† 0 0 0 0 45 0 

Common raven† 0 0 0 0 5 0 

Cooper’s hawk† 0 0 0 0 1 0 

Double-crested cormorant† 0 0 0 0 1 0 

Great blue heron† 0 0 0 0 1 0 

Great egret† 0 0 0 0 1 0 

Great-tailed grackle† 0 0 0 0 40 0 

Hammond’s flycatcher 0 0 3 0 0 0 

Hermit thrush 0 0 2 0 0 0 

House finch† 0 0 0 0 9 0 

House wren 0 0 3 0 0 0 

Killdeer† 0 0 0 0 1 0 

Lazuli bunting 5 7 19 0 0 0 

Lesser goldfinch† 0 0 3 0 19 0 

Lucy’s warbler† 1 1 13 0 0 0 

Macgillivray’s warbler 2 0 1 0 0 0 

Mourning dove† 0 0 0 0 14 0 

Nashville warbler 2 0 0 0 0 0 

Northern rough-winged swallow† 0 0 0 0 11 0 

Olive-sided flycatcher 0 0 3 0 0 0 

Orange-crowned warbler 0 0 11 0 0 0 

Pacific-slope flycatcher 5 0 38 0 0 0 

Phainopepla† 0 0 0 0 5 0 

Pine siskin 0 0 1 0 7 0 

Red-tailed hawk† 0 0 0 0 1 0 
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Table 21.—Number of non-breeding species detected during eight visits for intensive 
area search surveys on PVER plots C2308, C2314, and C2328 in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 53) M
a
le
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Red-winged blackbird† 0 0 0 0 670 0 

Rose-breasted grosbeak 1 0 0 0 0 0 

Ruby-crowned kinglet 0 0 1 0 0 0 

Solitary vireo 0 0 1 0 0 0 

Song sparrow† 1 0 0 0 0 0 

Swainson’s hawk 0 0 0 0 1 0 

Tree swallow 0 0 50 0 183 0 

Turkey vulture† 0 0 0 0 8 0 

Unidentified Empidonax flycatcher 0 0 1 0 0 0 

Unidentified sparrow 0 0 1 0 0 0 

Vaux’s swift 0 0 90 0 4 0 

Virginia’s warbler 0 0 1 0 0 0 

Warbling vireo 0 0 82 0 0 0 

Western flycatcher 0 0 36 0 0 0 

Western kingbird† 0 0 1 0 3 0 

Western tanager 2 0 9 0 0 0 

Western wood-pewee 1 0 84 0 0 0 

White-crowned sparrow 0 0 12 0 0 0 

White-winged dove† 0 0 0 0 67 0 

Willow flycatcher* 5 0 2 0 0 0 

Wilson’s warbler 36 1 292 0 0 0 

Yellow warbler† 0 1 0 0 0 0 

Yellow-billed cuckoo† 0 5 4 0 0 0 

Yellow-headed blackbird† 0 0 0 0 4 0 

Zone-tailed hawk 0 0 1 0 0 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
    * Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
 
     Note:  Species names that are both bold and italicized are either super-species or unidentified 
species, not confirmed separate species, and they are not included in the species total. 
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Table 22.—Number of non-breeding species detected during eight visits for intensive 
area search surveys on CVCA plot C2515 in 2016 

Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 37) M
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Audubon’s warbler 0 1 2 0 0 0 

Bank swallow 0 0 0 0 5 0 

Barn swallow 0 0 0 0 82 0 

Black-headed grosbeak 1 0 0 0 0 0 

Blue-gray gnatcatcher 0 1 0 0 0 0 

Brewer’s sparrow 1 0 0 0 0 0 

Brown-headed cowbird† 0 0 0 0 12 0 

Cliff swallow† 0 0 0 0 107 0 

Common raven† 0 0 0 0 1 0 

Common yellowthroat† 0 0 1 0 0 0 

Eurasian collared-dove† 0 0 0 0 1 0 

European starling† 0 0 0 0 9 0 

Great-tailed grackle† 0 0 0 0 12 0 

Hooded oriole† 0 0 0 0 0 1 

House finch† 0 0 0 0 5 0 

Killdeer† 0 0 0 0 7 0 

Lazuli bunting 0 0 4 0 0 0 

Lesser goldfinch† 0 0 0 0 13 0 

Lucy’s warbler† 0 0 5 0 0 0 

Macgillivray’s warbler 0 0 2 0 0 0 

Mourning dove† 0 0 0 0 7 0 

Northern rough-winged swallow† 0 0 0 0 20 0 

Pacific-slope flycatcher 0 0 17 0 0 0 

Red-tailed hawk† 0 0 0 0 1 0 
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Table 22.—Number of non-breeding species detected during eight visits for intensive 
area search surveys on CVCA plot C2515 in 2016 

Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 37) M
a
le
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e
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a
le
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 s
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Red-winged blackbird† 0 0 0 0 240 0 

Ruby-crowned kinglet 0 0 1 0 0 0 

Tree swallow 0 0 0 0 80 0 

Turkey vulture† 0 0 0 0 7 0 

Vaux’s swift 0 0 0 0 1 0 

Warbling vireo 0 0 28 0 0 0 

Western tanager 3 1 7 0 0 0 

Western wood-pewee 0 0 10 0 0 0 

White-winged dove† 0 0 0 0 61 0 

Willow flycatcher* 5 0 3 0 0 0 

Wilson’s warbler 2 0 37 0 0 0 

Yellow warbler† 2 1 0 0 0 0 

Yellow-headed blackbird† 0 0 0 0 1 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
    * Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
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Table 23.—Number of non-breeding species detected during eight visits for intensive 
area search surveys on plot C2722 at Cibola NWR Unit #1 in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 32) M
a
le
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e
m

a
le
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n
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u
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Audubon’s warbler 2 0 11 0 0 0 

Barn swallow 0 0 0 0 44 0 

Brown-headed cowbird† 0 0 0 0 30 0 

Cassin’s vireo 0 0 2 0 0 0 

Cliff swallow† 0 0 0 0 10 0 

Common raven† 0 0 0 0 3 0 

Great-tailed grackle† 0 0 0 0 4 0 

Hammond’s flycatcher 0 0 1 0 0 0 

Hermit thrush 1 0 1 0 0 0 

House finch† 0 0 0 0 2 0 

Killdeer† 0 0 0 0 1 0 

Lazuli bunting 3 0 7 0 0 0 

Lesser goldfinch† 0 0 0 0 8 0 

Lincoln’s sparrow 0 0 2 0 0 0 

Macgillivray’s warbler 0 0 1 0 0 0 

Nashville warbler 2 0 5 0 0 0 

Northern rough-winged swallow† 0 0 0 0 9 0 

Orange-crowned warbler 0 0 1 0 0 0 

Pacific-slope flycatcher 0 0 39 0 0 0 

Phainopepla† 0 0 1 0 0 0 

Red-winged blackbird† 0 0 0 0 261 0 

Ruby-crowned kinglet 0 0 5 0 0 0 

Swainson’s thrush 0 0 5 0 0 0 

Townsend’s warbler 1 0 3 0 0 0 

Tree swallow 0 0 0 0 210 0 

Turkey vulture† 0 0 0 0 1 0 

Warbling vireo 0 0 33 0 0 0 

Western tanager 1 0 8 0 0 0 

Western wood-pewee 0 0 51 0 0 0 

White-winged dove† 0 0 0 0 4 0 

Willow flycatcher* 3 0 8 0 0 0 

Wilson’s warbler 28 5 64 0 0 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
    * Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
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Table 24.—Number of non-breeding species detected during eight visits for intensive 
area search surveys on LDCA plot C4906 in 2016 

Birds with “possible” breeding evidence but not considered breeders are excluded here 
(but are listed as non-breeders in attachment 4).  Listed in alphabetical order.) 

Species1 (n = 45) M
a
le
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a
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n
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American pipit 0 0 0 0 1 0 

Bank swallow 0 0 0 0 11 0 

Barn swallow 0 0 0 0 28 0 

Black-crowned night-heron† 0 0 0 0 2 0 

Black-necked stilt† 0 0 0 0 2 0 

Black-tailed gnatcatcher† 0 0 1 2 0 0 

Brown-headed cowbird† 0 0 0 0 26 0 

Caspian tern 0 0 0 0 3 0 

Chipping sparrow 0 0 1 0 0 0 

Cliff swallow† 0 0 170 0 540 0 

Common yellowthroat† 0 0 1 0 0 0 

Double-crested cormorant† 0 0 0 0 1 0 

Great blue heron† 0 0 0 0 4 0 

Great egret† 0 0 0 0 9 0 

Greater yellowlegs 0 0 1 0 0 0 

Great-tailed grackle† 0 0 0 0 36 0 

Green heron† 0 0 0 0 1 0 

House finch† 0 0 0 0 74 0 

Killdeer† 0 0 0 0 5 0 

Lesser nighthawk† 0 0 0 0 3 0 

Macgillivray’s warbler 1 0 0 0 0 0 

Mallard† 0 0 0 0 1 0 

Mourning dove† 0 0 1 0 11 0 

Northern rough-winged swallow† 0 0 0 0 5 0 

Osprey 0 0 0 0 2 0 

Pacific-slope flycatcher 0 0 2 0 0 0 

Red-winged blackbird† 0 0 0 0 79 0 

Snowy egret† 0 0 0 0 9 0 

Summer tanager* 1 0 0 0 0 0 
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Table 24.—Number of non-breeding species detected during eight visits for intensive 
area search surveys on LDCA plot C4906 in 2016 

Birds with “possible” breeding evidence but not considered breeders are excluded here 
(but are listed as non-breeders in attachment 4).  Listed in alphabetical order.) 

Species1 (n = 45) M
a
le

 

F
e
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a
le

 

U
n

k
n

o
w

n
 s
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Tree swallow 0 0 0 0 41 0 

Turkey vulture† 0 0 0 0 1 0 

Unidentified blackbird 0 0 0 0 60 0 

Unidentified Empidonax flycatcher 0 0 1 0 0 0 

Unidentified hummingbird 0 0 0 0 6 0 

Unidentified swallow 0 0 0 0 120 0 

Unidentified warbler 0 0 15 0 3 0 

Unknown Passerine 0 0 0 0 8 0 

Vaux’s swift 0 0 0 0 3 0 

Verdin† 0 0 0 2 0 0 

Warbling vireo 0 0 2 0 0 0 

Western tanager 0 1 0 0 0 0 

Western wood-pewee 0 0 1 0 0 0 

Whimbrel 0 0 0 0 1 0 

White-faced ibis† 0 0 0 0 45 0 

White-winged dove† 0 0 0 0 68 0 

Willet 0 0 0 0 3 0 

Willow flycatcher** 0 0 1 0 1 0 

Wilson’s warbler 0 0 22 0 0 0 

Yellow warbler† 0 0 3 0 0 0 

Yellow-headed blackbird† 0 0 0 0 2 0 

     1 Scientific names of the species are listed in attachment 4. 
     * LCR MSCP covered species for this study. 
    ** Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
 
     Note:  Species names that are both bold and italicized are either super-species or unidentified 

species, not confirmed separate species, and they are not included in the species total. 
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Table 25.—Number of non-breeding species detected during eight visits for intensive 
area search surveys on YEW plot C4705 in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 61) M
a
le

 

F
e
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Abert’s towhee† 0 0 0 2 0 0 

American kestrel† 0 0 0 0 3 0 

Audubon’s warbler 0 0 1 0 0 0 

Bank swallow 0 0 0 0 2 0 

Barn swallow 0 0 0 0 9 0 

Black phoebe† 0 0 0 0 1 0 

Black-chinned hummingbird† 0 0 0 0 1 0 

Black-crowned night-heron† 0 0 0 0 4 0 

Black-necked stilt† 0 0 0 0 7 0 

Black-throated gray warbler 0 2 0 0 0 0 

Brewer’s sparrow 0 0 7 0 0 0 

Brown-headed cowbird† 0 0 0 0 4 0 

Caspian tern 0 0 0 0 1 0 

Cassin’s vireo 0 0 1 0 0 0 

Cattle egret† 0 0 0 0 17 0 

Cliff swallow† 0 0 0 0 169 0 

Costa’s hummingbird† 0 0 0 0 1 0 

Eurasian collared-dove† 0 0 0 0 33 0 

European starling† 0 0 0 0 8 0 

Gambel’s white-crowned sparrow 0 0 2 0 0 0 

Great blue heron† 0 0 0 0 1 0 

Great egret† 0 0 0 0 6 0 

Great-tailed grackle† 0 0 0 0 66 0 

Green-tailed towhee 0 0 2 0 0 0 

House finch† 0 0 0 0 17 0 

Killdeer† 0 0 0 0 3 0 

Least sandpiper 0 0 0 0 2 0 

Lesser goldfinch† 0 0 0 0 22 0 

Lucy’s warbler† 2 0 0 0 0 0 

Macgillivray’s warbler 3 2 5 0 0 0 

Mallard† 0 0 0 0 5 0 

Mississippi kite 0 0 0 0 1 0 

Mountain white-crowned sparrow 0 0 3 0 0 0 

Mourning dove† 0 0 0 0 56 0 

Nashville warbler 1 1 9 0 0 0 
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Table 25.—Number of non-breeding species detected during eight visits for intensive 
area search surveys on YEW plot C4705 in 2016 

(Birds with “possible” breeding evidence but not considered breeders are excluded here 
[but are listed as non-breeders in attachment 4].  Listed in alphabetical order.) 

Species1 (n = 61) M
a
le

 

F
e
m

a
le
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c
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ta
l 

Northern harrier† 0 0 0 0 1 0 

Northern rough-winged swallow† 0 0 0 0 27 0 

Orange-crowned warbler 0 0 15 0 0 0 

Pacific-slope flycatcher 20 0 3 0 0 0 

Peregrine falcon† 0 0 0 0 1 0 

Red-winged blackbird† 0 0 0 0 171 0 

Snowy egret† 0 0 0 0 16 0 

Swainson’s hawk 0 0 0 0 1 0 

Townsend’s warbler 2 1 0 0 0 0 

Tree swallow 0 0 0 0 80 0 

Turkey vulture† 0 0 0 0 4 0 

Unidentified warbler 0 0 1 0 0 0 

Vaux’s swift 0 0 0 0 12 0 

Verdin† 0 0 0 5 0 0 

Warbling vireo 2 0 29 0 0 0 

Western kingbird† 0 0 5 0 2 0 

Western tanager 1 2 0 0 0 0 

Western wood-pewee 8 0 14 0 0 0 

Whimbrel 0 0 0 0 1 0 

White-crowned sparrow 2 0 6 0 0 0 

White-faced ibis† 0 0 0 0 44 0 

White-winged dove† 0 0 0 0 153 0 

Willow flycatcher* 28 0 7 0 0 0 

Wilson’s warbler 5 3 82 0 0 0 

Yellow warbler† 4 5 12 0 0 0 

Yellow-headed blackbird† 0 0 0 0 8 0 

     1 Scientific names of the species are listed in attachment 4. 
     † Species occurs as a breeder in the study area, but numbers reported here are of migrant, 
flyover, or otherwise non-breeding individuals. 
    * Willow flycatcher indicates both migrants and the southwestern subspecies because they 
cannot be differentiated in this study. 
 
     Note:  Species names that are both bold and italicized are either subspecies or unidentified 
species, not confirmed separate species, and they are not included in the species total. 
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Intensive and Rapid Area Search Surveys on All 
Conservation Areas 
 

A total of 155 bird species were detected during all conservations area surveys 

along the LCR in 2016 (attachment 4).  Of the 155 species, 62% were not 

confirmed as breeders on any plot.  Staff detected each of this project’s six 

LCR MSCP covered species, except the gilded flicker in 2016, and also recorded 

yellow-billed cuckoos and willow flycatchers, but since these species are 

monitored separately from this effort, they are neither discussed in detail in this 

report nor is any information provided on their breeding status. 

 

 

Conservation Area Population Size Estimates 
 

Based on the SAS analyses of data from conservation area plots in 2016, 

staff determined an overall detection ratio of 1.10 (SE = 0.13, coefficient of 

variation = 0.11) for territorial riparian bird species.  The covered species 

population size estimates for conservation areas were similar to years past, with 

the exception of summer tanagers (table 26).  The population size estimate of this 

species was 13.19 (table 26), the highest year on record and over twice the 

number of territories estimated for 2011–14.  The Sonoran yellow warbler 

remains the species with the largest population size estimates at conservation 

areas, with 23.17 territories calculated, followed closely by the Arizona bell’s 

vireo, with 20.17 territories calculated (table 26).  Population size estimates for 

vermilion flycatchers are on average low for conservation areas and system-wide 

plots, but 2016 had the lowest population size estimates on record, at just over a 

half territory on conservation area plots.  This was due to a change in the study 

area (see the “Discussion” section).  Three partial territories of Gila woodpeckers 

were recorded, resulting in a population size estimate for the conservation areas 

of 1.09.  As in previous years, no gilded flickers were recorded at conservation 

areas. 

 

The most abundant territorial riparian birds recorded as breeders were the blue 

grosbeak (Passerina caerulea), Abert’s towhee (Melozone aberti), and common 

yellowthroat (Geothlypis trichas), all with population size estimates in the 200s 

(table 27).  Verdin and black-tailed gnatcatchers (Polioptila melanura) both had 

population estimates in the 100s (table 27).  The remaining most common species, 

the song sparrow (Melospiza melodia), Lucy’s warbler, American coot (Fulica 

americana), Bullock’s oriole (Icterus bullockii), and marsh wren (Cistothorus 

palustris), had population size estimates over 50 territories (table 28). 
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Table 26.—Estimated number of breeding pairs (and FPC-corrected SE) of covered species breeding in conservation areas along the LCR, by conservation area 
and habitat stratum, based on double sampling analyses for 2016 

(For details on habitat strata definitions, see the “Methods section.) 
 

 
Sonoran 

yellow warbler 
Arizona bell’s 

vireo 
Summer 
tanager 

Vermilion 
flycatcher 

Gila 
woodpecker 

Conservation area Habitat1 P
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Beal Lake Conservation Area CW 7.06 0.81 9.79 1.12 2.28 0.26 0.00 0.00 0.00 0.00 

Beal Lake Conservation Area Mixed 0.89 0.10 6.69 0.77 0.45 0.05 0.00 0.00 0.00 0.00 

Beal Lake Conservation Area All* 7.93 0.91 16.53 1.89 2.72 0.31 0.00 0.00 0.00 0.00 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

CW 0.00 0.00 0.00 0.00 0.35 0.21 0.00 0.00 0.00 0.00 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

Mixed 0.00 0.00 1.15 0.42 1.15 0.32 0.57 0.28 0.00 0.00 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

All* 0.00 0.00 1.13 0.39 1.49 0.40 0.57 0.26 0.00 0.00 

Cibola Valley Conservation Area CW 3.18 1.43 0.00 0.00 1.27 0.49 0.00 0.00 0.00 0.00 

Cibola Valley Conservation Area Mesquite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cibola Valley Conservation Area Mixed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cibola Valley Conservation Area All* 3.15 1.41 0.00 0.00 1.26 0.48 0.00 0.00 0.00 0.00 

Laguna Division Conservation Area CW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Laguna Division Conservation Area Mesquite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Laguna Division Conservation Area Mixed 0.70 0.43 0.35 0.22 0.00 0.00 0.00 0.00 0.00 0.00 

Laguna Division Conservation Area All* 0.72 0.44 0.36 0.22 0.00 0.00 0.00 0.00 0.00 0.00 
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Table 26.—Estimated number of breeding pairs (and FPC-corrected SE) of covered species breeding in conservation areas along the LCR, by conservation area 
and habitat stratum, based on double sampling analyses for 2016 

(For details on habitat strata definitions, see the “Methods section.) 
 

 
Sonoran 

yellow warbler 
Arizona bell’s 

vireo 
Summer 
tanager 

Vermilion 
flycatcher 

Gila 
woodpecker 

Conservation area Habitat1 P
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Palo Verde Ecological Reserve CW 4.88 1.23 0.00 0.00 6.84 1.45 0.00 0.00 0.00 0.00 

Palo Verde Ecological Reserve Mesquite 0.23 0.03 0.91 0.10 0.23 0.03 0.00 0.00 0.00 0.00 

Palo Verde Ecological Reserve Mixed 2.62 1.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Palo Verde Ecological Reserve All* 7.72 2.07 0.94 0.11 7.11 1.48 0.00 0.00 0.00 0.00 

Yuma East Wetlands CW 3.32 1.85 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.26 

Yuma East Wetlands Mesquite 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.38 0.17 

Yuma East Wetlands Mixed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 0.29 

Yuma East Wetlands All* 2.75 1.63 0.00 0.00 0.00 0.00 0.00 0.00 1.18 0.46 

Conservation area total CW 20.09 3.46 11.25 1.31 12.21 2.06 0.00 0.00 0.39 0.23 

Conservation area total Mesquite 0.24 0.03 0.94 0.11 0.24 0.03 0.00 0.00 0.35 0.20 

Conservation area total Mixed 4.09 1.61 8.21 1.05 1.57 0.34 0.56 0.26 0.34 0.20 

Conservation area total All** 23.17 3.92 20.17 2.37 13.19 2.08 0.60 0.28 1.09 0.38 

     1 CW = cottonwood-willow. 
     * The “All” category under the “Habitat” column for each conservation area represents population size totals for the entire conservation area – all habitat strata combined.  The total 
population estimate for the combined habitat strata is not equal to the sum of individual habitat stratum total because the sampling plots are not all the same size.  Habitat stratum totals are 
based on density, or the total number of territories divided by the total area of sampled plots.  Because plot area varies, the population estimate over habitat strata must be calculated by 
summing the total birds and plot area over habitat strata, calculating territories per unit area from these sums, and then multiplying that by the total area over all habitat strata. 
    ** The “All” category under “Conservation area total” represents the population size total for all conservation areas and all habitat strata combined.  The total population estimate for 
the combined conservation areas is not equal to the sum of the individual conservation areas because the sampling plots are not all the same size.  Individual conservation area totals 
are based on density, or the total number of territories divided by the total area of sampled plots.  Because plot area varies, the population estimate over the combined conservation 
areas must be calculated by summing the total birds and plot area over individual conservation areas, calculating territories per unit area from these sums, and then multiplying that by 
the total area over the combined conservation areas. 
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Table 27.—Estimated number of breeding pairs (and FPC-corrected SE) of 5 of the 10 most abundant territorial riparian species breeding in conservation 
areas along the LCR, by conservation area and habitat stratum, based on double sampling analyses for 2016 

(For details on habitat strata definitions, see the “Methods” section.) 
 

  
Blue grosbeak 
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Common 
yellowthroat Verdin 

Black-tailed 
gnatcatcher 
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Beal Lake Conservation Area CW 3.64 0.42 7.52 0.86 5.69 0.65 9.34 1.07 3.19 0.36 

Beal Lake Conservation Area Mixed 0.00 0.00 9.82 1.12 3.57 0.41 6.69 0.77 0.00 0.00 

Beal Lake Conservation Area All* 3.62 0.41 17.44 1.99 9.28 1.06 16.08 1.84 3.17 0.36 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

CW 28.24 4.29 12.00 3.14 11.30 3.95 1.41 0.86 1.41 0.66 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

Mixed 10.91 1.88 10.05 1.67 0.00 0.00 9.19 1.66 6.03 1.10 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

All* 39.16 5.49 21.97 3.95 11.37 4.05 10.47 1.80 7.36 1.32 

Cibola Valley Conservation Area CW 12.09 2.79 14.96 2.38 0.00 0.00 2.55 1.05 0.95 0.53 

Cibola Valley Conservation Area Mesquite 10.13 1.62 34.55 4.56 0.00 0.00 44.38 6.31 40.51 5.34 

Cibola Valley Conservation Area Mixed 5.79 0.66 4.34 0.50 0.00 0.00 1.45 0.17 0.97 0.11 

Cibola Valley Conservation Area All* 27.59 4.12 53.99 6.87 0.00 0.00 49.06 7.03 43.09 5.76 

Laguna Division Conservation Area CW 0.00 0.00 1.28 0.22 14.39 6.25 0.00 0.00 0.00 0.00 

Laguna Division Conservation Area Mesquite 0.00 0.00 2.51 1.02 0.00 0.00 0.00 0.00 0.00 0.00 

Laguna Division Conservation Area Mixed 1.05 0.65 6.65 1.58 94.83 13.64 2.80 1.17 5.60 1.44 

Laguna Division Conservation Area All* 1.07 0.67 10.35 2.06 112.01 16.56 2.86 1.19 5.73 1.49 
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Table 27.—Estimated number of breeding pairs (and FPC-corrected SE) of 5 of the 10 most abundant territorial riparian species breeding in conservation 
areas along the LCR, by conservation area and habitat stratum, based on double sampling analyses for 2016 

(For details on habitat strata definitions, see the “Methods” section.) 
 

  
Blue grosbeak 

Abert’s 
towhee 

Common 
yellowthroat Verdin 

Black-tailed 
gnatcatcher 
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Palo Verde Ecological Reserve CW 65.13 9.20 28.01 4.56 13.03 4.53 2.61 1.13 1.63 0.74 

Palo Verde Ecological Reserve Mesquite 9.11 1.04 8.20 0.94 19.81 2.27 2.96 0.34 5.24 0.60 

Palo Verde Ecological Reserve Mixed 47.13 6.12 19.82 3.98 22.82 5.45 4.49 2.84 7.48 3.81 

Palo Verde Ecological Reserve All* 121.16 15.18 56.06 7.89 55.87 9.12 10.07 3.16 14.37 4.03 

Yuma East Wetlands CW 9.95 4.55 14.21 2.02 7.58 0.90 32.21 5.64 10.89 5.14 

Yuma East Wetlands Mesquite 0.38 0.17 13.25 4.66 0.76 0.34 29.91 5.72 10.98 2.09 

Yuma East Wetlands Mixed 4.91 1.01 15.08 4.58 0.00 0.00 27.70 8.32 11.22 5.69 

Yuma East Wetlands All* 14.16 4.01 42.48 8.26 7.08 1.07 88.90 15.34 33.04 8.68 

Conservation area total CW 132.76 17.36 85.01 11.18 58.28 11.05 44.97 6.24 17.28 4.55 

Conservation area total Mesquite 20.78 2.73 60.75 8.88 21.19 2.51 79.20 12.32 59.69 7.85 

Conservation area total Mixed 66.26 8.26 63.76 8.23 123.30 17.41 50.76 6.93 30.40 6.08 

Conservation area total All** 215.01 26.06 209.24 25.60 208.08 27.57 177.24 22.98 109.81 14.93 

     1 CW = cottonwood-willow. 
      * The “All” category under the “Habitat” column for each conservation area represents population size totals for the entire conservation area – all habitat strata combined.  
The total population estimate for the combined habitat strata is not equal to the sum of individual habitat stratum total because the sampling plots are not all the same size.  
Habitat stratum totals are based on density, or the total number of territories divided by the total area of sampled plots.  Because plot area varies, the population estimate over 
habitat strata must be calculated by summing the total birds and plot area over habitat strata, calculating territories per unit area from these sums, and then multiplying that by 
the total area over all habitat strata. 
     ** The “All” category under “Conservation area total” represents the population size total for all conservation areas and all habitat strata combined.  The total population 
estimate for the combined conservation areas is not equal to the sum of the individual conservation areas because the sampling plots are not all the same size.  Individual 
conservation area totals are based on density, or the total number of territories divided by the total area of sampled plots.  Because plot area varies, the population estimate 
over the combined conservation areas must be calculated by summing the total birds and plot area over individual conservation areas, calculating territories per unit area from 
these sums, and then multiplying that by the total area over the combined conservation areas. 
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Table 28.—Estimated number of breeding pairs (and FPC-corrected SE) of 5 of the 10 most abundant territorial riparian species breeding in conservation areas 
along the LCR, by conservation area and habitat stratum, based on double sampling analyses for 2016 

(For details on habitat strata definitions, see the “Methods” section.) 
 

  
Song sparrow 

Lucy’s 
warbler 
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Beal Lake Conservation Area CW 0.00 0.00 2.73 0.31 0.00 0.00 3.87 0.44 0.00 0.00 

Beal Lake Conservation Area Mixed 0.89 0.10 2.68 0.31 0.00 0.00 0.00 0.00 0.00 0.00 

Beal Lake Conservation Area All* 0.91 0.10 5.43 0.62 0.00 0.00 3.85 0.44 0.00 0.00 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

CW 8.47 5.14 10.94 5.24 0.00 0.00 5.65 1.35 0.00 0.00 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

Mixed 0.00 0.00 19.24 5.86 0.00 0.00 4.59 0.90 0.00 0.00 

Cibola National Wildlife Refuge Unit #1 
Conservation Area 

All* 8.53 5.19 29.95 8.28 0.00 0.00 10.21 1.82 0.00 0.00 

Cibola Valley Conservation Area CW 0.00 0.00 2.23 0.82 0.00 0.00 9.23 2.09 0.00 0.00 

Cibola Valley Conservation Area Mesquite 0.00 0.00 20.26 8.10 0.00 0.00 2.98 0.85 0.00 0.00 

Cibola Valley Conservation Area Mixed 0.00 0.00 0.00 0.00 0.00 0.00 4.34 0.50 0.00 0.00 

Cibola Valley Conservation Area All* 0.00 0.00 22.84 8.43 0.00 0.00 16.15 2.67 0.00 0.00 

Laguna Division Conservation Area CW 5.76 0.97 0.00 0.00 0.00 0.00 0.00 0.00 19.83 6.45 

Laguna Division Conservation Area Mesquite 0.42 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Laguna Division Conservation Area Mixed 23.44 5.43 1.40 0.86 73.83 13.48 0.00 0.00 45.14 9.45 

Laguna Division Conservation Area All* 30.35 5.99 1.43 0.89 75.56 13.83 0.00 0.00 66.81 13.74 

Palo Verde Ecological Reserve CW 14.65 3.63 11.07 2.32 0.00 0.00 24.75 3.66 0.00 0.00 

Palo Verde Ecological Reserve Mesquite 5.24 0.60 1.37 0.16 0.00 0.00 2.05 0.23 0.00 0.00 

Palo Verde Ecological Reserve Mixed 23.94 8.88 11.59 2.74 0.00 0.00 13.84 2.43 0.00 0.00 

Palo Verde Ecological Reserve All* 43.64 10.15 23.93 4.08 0.00 0.00 40.59 5.51 0.00 0.00 
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Table 28.—Estimated number of breeding pairs (and FPC-corrected SE) of 5 of the 10 most abundant territorial riparian species breeding in conservation areas 
along the LCR, by conservation area and habitat stratum, based on double sampling analyses for 2016 

(For details on habitat strata definitions, see the “Methods” section.) 
 

  
Song sparrow 
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Yuma East Wetlands CW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.26 

Yuma East Wetlands Mesquite 0.76 0.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Yuma East Wetlands Mixed 1.40 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Yuma East Wetlands All* 2.36 0.93 0.00 0.00 0.00 0.00 0.00 0.00 0.39 0.23 

Conservation area total CW 33.41 7.91 30.95 7.35 0.00 0.00 49.70 6.76 24.72 10.58 

Conservation area total Mesquite 6.51 0.98 23.43 8.96 0.00 0.00 5.36 1.06 0.00 0.00 

Conservation area total Mixed 49.09 10.76 33.86 7.29 76.47 13.99 21.57 3.25 46.75 10.00 

Conservation area total All** 90.28 15.68 88.97 16.13 82.24 15.00 74.52 9.46 73.08 15.56 

     1 CW = cottonwood-willow. 
     * The “All” category under the “Habitat” column for each conservation area represents population size totals for the entire conservation area – all habitat strata combined.  The 
total population estimate for the combined habitat strata is not equal to the sum of individual habitat stratum total because the sampling plots are not all the same size.  Habitat 
stratum totals are based on density, or the total number of territories divided by the total area of sampled plots.  Because plot area varies, the population estimate over habitat strata 
must be calculated by summing the total birds and plot area over habitat strata, calculating territories per unit area from these sums, and then multiplying that by the total area over 
all habitat strata. 
     ** The “All” category under “Conservation area total” represents the population size total for all conservation areas and all habitat strata combined.  The total population estimate 
for the combined conservation areas is not equal to the sum of the individual conservation areas because the sampling plots are not all the same size.  Individual conservation area 
totals are based on density, or the total number of territories divided by the total area of sampled plots.  Because plot area varies, the population estimate over the combined 
conservation areas must be calculated by summing the total birds and plot area over individual conservation areas, calculating territories per unit area from these sums, and then 
multiplying that by the total area over the combined conservation areas. 
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DISCUSSION 
 

In 2016, it was found that conservation areas supported breeding populations of 

five of the six LCR MSCP covered species:  the Arizona Bell’s vireo, Sonoran 

yellow warbler, vermilion flycatcher, summer tanager, and the Gila woodpecker. 

 

As in past years, Arizona Bell’s vireos were most numerous at the BLCA 

compared to other conservation areas, with multiple territories throughout the 

conservation area.  Arizona Bell’s vireos were also found breeding at Phase 8 in 

the PVER for the first time, and an adult with dependent young used the LDCA, 

likely nesting outside the planting but foraging within the conservation area.  The 

adult bird with dependent young at the LDCA was not observed on the first visit 

to the plot, and the habitat within that area of the LDCA was not yet suitable for 

nesting.  Only one territory was documented at Cibola NWR Unit #1 at the 

Nature Trail, fewer than in past years. 

 

Sonoran yellow warblers continue to be most numerous at the BLCA, with 

territories in all three surveyed plots.  At the PVER, they occurred mostly in 

Phase 6 plantings in 2016, but small numbers were also found in Phases 2, 4, 

and 7.  Territories were documented at the CVCA for the first time since 2012 

(GBBO 2016b), and one individual was found breeding at the LDCA.  Numbers 

at YEW increased slightly in 2016 after breeding was first found there in 2015.  

No Sonoran yellow warblers were confirmed breeding at Cibola NWR Unit #1, 

where small numbers have typically been found in the past, although this could be 

an effect of random plot selection in 2016. 

 

The population size estimate of vermilion flycatchers in conservation areas was 

lower in 2016 than in any past year, a result of the Colorado River Indian Tribes’ 

CRIT 09 ‘Ahakhav Tribal Preserve not being included in the study area in 2016.  

The only breeding pair found in 2016 was at the Nature Trail on Cibola NWR 

Unit #1, the first time this species has been found breeding at this conservation 

area.  Reclamation recorded incidental observations of singing vermilion 

flycatchers at the LDCA during marsh bird surveys in 2016, and a male was 

seen by Great Basin Bird Observatory staff during site scouting in February. 

 

Breeding summer tanagers were found at the BLCA, PVER, CVCA, and Cibola 

NWR Unit #1 in 2016.  As with Sonoran yellow warblers, this was the first 

recorded territory of summer tanagers at the CVCA since 2012, as well as the 

first summer tanagers detected at Cibola NWR Unit #1 (GBBO 2016b).  Survey 

results suggest that summer tanager numbers have increased from past years at the 

PVER, where this species has not been documented in most recent years 

(although a partial territory was recorded in 2013; GBBO 2016b).  It is possible 

that numbers are increasing at the PVER, and/or that summer tanagers bred earlier  
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at this conservation area in 2016, and/or were exhibiting more territorial behavior 

(mated pair, more singing in consistent spots), allowing for detection during the 

study period. 

 

Gila woodpeckers were found using conservation areas for the first time in 2015 

and were again utilizing them in 2016.  Although individuals were recorded in 

and around the BLCA, CVCA, and the LDCA, no territories were documented at 

these conservation areas in 2016.  At YEW, up to three partial territories were 

found using the planting areas.  The plots were considered part of the birds’ 

territories although there was no evidence yet of nests located within the 

plantings.  One nest was confirmed just outside of YEW in an old and partially 

dead palo verde tree (Parkinsonia sp.) adjacent to Riverside Park.  As the 

plantings continue to grow and eventually provide mature trees, we expect that 

this species will colonize the plantings for nesting. 

 

In 2016, several cavity-nesting species continued to have at least partial territories 

within conservation areas in addition to the Gila woodpecker records detailed 

above.  Ladder-backed woodpeckers (Picoides scalaris) were found breeding in 

two of the three surveyed plots at the BLCA, in all eight planting phases at the 

PVER, four of the six phases at the CVCA (Phases 1–4), both reaches at the 

LDCA, and four of six surveyed plots at YEW.  One nest was found at the 

PVER, in Phase 7, in a dead section of a cottonwood tree, and one was found at 

YEW in a large Goodding’s willow (Salix gooddingii).  At Cibola NWR Unit #1, 

ladder-backed woodpeckers bred at areas 1 (Nature Trail), 2 (Upper Hippy Fire), 

and 5 (Crane Roost).  A nest was located in a large Goodding’s willow at Crane 

Roost.  Brown-crested flycatcher (Myiarchus tyrannulus) territories were 

recorded at the BLCA, Phases 2 and 5 at the PVER, and at the Nature Trail and 

Crane Roost on Cibola NWR Unit #1.  No nests were found.  In 2016, Lucy’s 

warblers were found to be fairly common breeders within all of the conservation 

areas with the exception of the LDCA, where only one territory was recorded, and 

YEW, where none were found.  Finally, ash-throated flycatchers (Myiarchus 

cinerascens) were documented as fairly common to uncommon breeders at all of 

the conservation areas.  No nests in natural cavities were confirmed, but two nests 

were discovered in nest boxes at Cibola NWR Unit #1, in the Nature Trail and 

Crane Roost plantings. 

 

Compared with past years (GBBO 2016b), relatively few raptor territories were 

found.  Great horned owls (Bubo virginianus) bred in four conservation areas 

(PVER, CVCA, Cibola NWR Unit #1, and LDCA), and the CVCA had a partial 

barn owl (Tyto alba) territory.  Partial territories of American kestrels (Falco 

sparverius) and Cooper’s hawks (Accipiter cooperi) were recorded at YEW. 
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Conservation Area Plot Maps, 2016 
 

 
Attachment 

 

 1a Overview of the conservation areas of the Lower Colorado River 

Multi-Species Conservation Program in 2016 (map provided by the 

Bureau of Reclamation, Lower Colorado River Region) 

 

 1b Overview of the Beal Lake Conservation Area with three area 

search plots, 2016 

 

 1c Overview of the Palo Verde Ecological Reserve with 25 area 

search plots, 2016 

 

 1d Overview of the Cibola Valley Conservation Area with 16 area 

search plots, 2016 

 

 1e Overview of the Cibola National Wildlife Refuge Unit #1 

Conservation Area with 11 area search plots, 2016 

 

 1f Overview of the Laguna Division Conservation Area with 18 area 

search plots, 2016 

 

 1g Overview of Yuma East Wetlands with six area search plots, 2016 
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Attachment 1a.—Overview of the conservation areas of the Lower Colorado River Multi-
Species Conservation Program in 2016 (map provided by the Bureau of Reclamation, 
Lower Colorado River Region) 
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Attachment 1b.—Overview of the Beal Lake Conservation Area with three area search 
plots, 2016 
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Attachment 1c.—Overview of the Palo Verde Ecological Reserve with 25 area search 
plots, 2016 
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Attachment 1d.—Overview of the Cibola Valley Conservation Area with 16 area search 
plots, 2016 
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Attachment 1e.—Overview of the Cibola National Wildlife Refuge Unit #1 Conservation 
Area with 11 area search plots, 2016 
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Attachment 1f.—Overview of the Laguna Division Conservation Area with 18 area search 
plots, 2016 
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Attachment 1g.—Overview of Yuma East Wetlands with six area search plots, 2016 
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Sample Plot Maps, 2016 
 

 
Attachment 

 

 2a Example of an area search plot map 

 

 2b Example of a filled-out survey plot map from a rapid area search 

visit 

 

 2c Example of a species territory map (Arizona Bell’s vireo [Vireo 

bellii arizonae]) compiled at the end of an intensive area search 

survey 
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Attachment 2a—Example of an area search plot map 
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Attachment 2b.—Example of a filled-out survey plot map from a rapid area search visit 
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Attachment 2c.—Example of a species territory map (Arizona Bell’s vireo [Vireo bellii 
arizonae]) compiled at the end of an intensive area search survey 
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Table 3-1.—Definitions of breeding attributes used in Microsoft Access database in 2016 

Breeding evidence Definition 

NotDetected Bird not seen or heard (not detected at all) on that visit to the plot. 

Seen Bird observed. 

Heard Bird heard. 

Singing Bird seen or heard singing. 
 
Singing males.  Singing does not by itself indicate the presence of a territory, but it is used to advertise 
territories, and it must be recorded on the map.  Please make sure to differentiate between territorial singing (or 
equivalent noise making, such as drumming in woodpeckers, trilling flight displays of hummingbirds, or 
winnowing by snipes) and calling.  “Singing” refers to the long-distance advertisement for mates and routine 
patrolling of territories.  In songbirds (e.g., yellow warbler [Dendroica petechia = Setophaga petechia], Bell’s 
vireo [Vireo bellii]), it is usually easy because they tend to have the long melodic song when they patrol 
territories and reserve their chip calls for everything else. 
 
Singing females.  Note that while most singing in songbirds is done by males, there are exceptions (e.g., house 
finches [Haemorhous mexicanus], Bullock’s orioles [Icterus bullockii]), and summer tanagers [Piranga rubra]).  
Female blue grosbeaks (Passerina caerulea) have been documented to sing, but this seems to be an 
infrequent event along the lower Colorado River. 

Pair Paired adults.  Paired adults often indicate a breeding territory if they persist as a pair in the same location for 
multiple visits, so nesting (or a nesting attempt) must be confirmed during subsequent visits.  Some species 
pair up and even setup temporary territories during migration, so having a “mated pair” observed during a single 
visit may not be sufficient to confirm local nesting.  Regardless, copulations and mate guarding (see below) are 
strong suggestions that nesting is about to happen and should therefore be noted. 

Territorial Territorial displays are usually carried out by males of the same species who occupy adjacent territories.  The 
display involves an aggressive dispute at the respective territory boundaries, including furious vocalizations 
toward each other (calls, repeated singing) and sometimes physical aggression between the two birds.  This is 
a particularly useful behavior for delineating territory boundaries of two neighbors.  Specific agonistic behaviors 
can range from excited alarm calling, chases, and wing-spread displays to physical disputes (e.g., grabbing 
each other with their feet).  After the dispute, the two males usually retreat into their respective territories and 
observe each other for a while before resuming other activities. 

NestHabitat Use for additional breeding evidence when habitat is paramount for the species (e.g., yellow warbler and 
northern rough-winged swallow (Stelgidopteryx serripennis) and stronger evidence cannot be obtained.  Does 
not need to be used for every bird in appropriate habitat; there is some assumption that it is in appropriate 
habitat if it is being recorded as a possible breeder at all. 
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Table 3-1.—Definitions of breeding attributes used in Microsoft Access database in 2016 

Breeding evidence Definition 

Courtship Displays between a male-female pair beyond singing or mate guarding, involves an exaggerated display 
such as bowing, mate feeding, wing fluttering, or flight display/flight song.  Use for females eliciting copulation if 
copulation is not confirmed. 

Guarding Nest guarding consists of repeated calling and reluctance of a bird to leave the nest area, particularly in the 
presence of the observer. 
 
Mate guarding is a little harder to discern but becomes obvious to the trained observer after careful observation:  
during the egg-laying period, the male continuously follows the foraging female in very close proximity (usually 
less than 10 feet) and appears entirely preoccupied with this activity for long periods of time rather than 
foraging himself. 

Agitated Agitated behavior involves alarm calls or scolding of the observer or other perceived threat, often indicating that 
the bird has a mate, nest, or young nearby. 

Reproductive Only useful for birds in the hand. 

Copulation Copulation is observed.  This often occurs close to the nest, so keep an eye out for further breeding activities—
some birds will also copulate on migration, so copulation is not a “confirmed” breeding behavior. 

NestMaterial Adults carrying nest material can be assumed to be building a nest in the area.  It is often possible to follow the 
bird to the appropriate nest location.  At this stage, it is important not to approach the nest itself or spend much 
time near it because nest-building birds are extremely likely to abandon their effort when they are even slightly 
disturbed. 

Distraction Distraction display.  Use for distraction displays, where the adult bird feigns injury in an attempt to draw a 
perceived threat away from nest or young.  The Killdeer’s (Charadrius vociferous) broken-wing display is the 
most famous example of this, but it is used by several other species such as the lesser nighthawk (Chordeiles 
acutipennis) and yellow-billed cuckoo (Coccyzus americanus occidentalis). 

NestOccupied Nests can often be found by carefully examining likely locations.  For instance, tree cavities should be observed 
to determine if the young are out; however, make certain that you do not disturb these nests, as any 
disturbance to the nest may cause the parents to abandon their young.  Open cup nests can also often be 
found while carefully examining the vegetation and ground cover.  Only those nests that can be examined 
quickly and without disruption of the vegetation should be approached to determine stage and content of the 
nest.  However, for the purposes of intensive area search surveys, the approximate location and estimated 
status of the nest without nest visitation will be perfectly sufficient.  Once you have located a nest, make a point 
of visiting the area of the nest site at your next plot visit to see if you can determine the stage in the breeding 
cycle if it was not possible before.  Recently fledged young are usually easier to find than the nest, and 
disturbance is less of an issue at that stage in parental care. 
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Table 3-1.—Definitions of breeding attributes used in Microsoft Access database in 2016 

Breeding evidence Definition 

CarryingFood Adults carrying food during the nesting season are usually going to a nest with nestlings, to dependent young, 
or to a nest with an incubating adult.  It is possible to follow the bird to the nest and confirm its location this way, 
but regardless of the exact nest location, carrying food generally serves as positive breeding evidence.  If the 
bird carrying food disappears into a thicket and reappears without food, the location of that thicket will be 
sufficiently accurate as a nest site for our purposes.  Additionally, it should be recorded if nestlings or 
dependent young are present if it can be determined.  It helps to listen for begging calls near the suspected 
nest site, as both nestlings and recently fledged songbird young often vocalize when the adult approaches 
(typically, these are plaintive, high-pitch calls that resemble a cedar waxwing (Bombycilla cedrorum) call or at 
least variations thereof). 

DepYoung We often refer to dependent young and/or recently fledged young.  The two terms are technically not 
synonymous, although in many cases during area searches, the difference does not matter much.  What we are 
after for area searches is the notion of dependent young because dependent young are still found close to their 
nest site and still depend on their parents for being fed or to have food pointed out to them.  At about 10 days 
after fledging, most songbird young can feed on their own, and the family groups breakdown their territory and 
start moving around a much larger area than where they nested.  At this time, the surveyor will find family 
groups with pretty independent young that suddenly appear in the area search plot even though they didn’t nest 
there.  Therefore, make sure to determine, based on behavior of the young, whether these are still fully 
dependent in a sense that they are neither mobile enough to forage on their own nor have likely wandered far 
from the nest site. 

FecalSac Adult bird observed removing fecal sac from an active nest. 

NestEggs Eggs observed in nest – not yet hatched. 

NestYoung Young birds observed in nest – could be before or after fledging. 

NestBuilding Male or female actively building a nest. 

NestColony Colony of occupied nests observed. 

NestFemale Female observed on nest. 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Abert’s towhee 
(Melozone aberti) 

   

American avocet 
(Recurvirostra americana) 


   

American coot 
(Fulica americana) 

  
 

American kestrel 
(Falco sparverius) 

  
 

American pipit 
(Anthus rubescens) 


 


 

American robin 
(Turdus migratorius) 


   

American white pelican 
(Pelecanus erythrorhynchos)   


 

American wigeon 
(Mareca americana) 


   

Anna’s hummingbird 
(Calypte anna) 

 
 



Arizona Bell’s vireo 
(Vireo bellii arizonae)  


 



Ash-throated flycatcher 
(Myiarchus cinerascens) 

 
 



Audubon’s warbler 
(Setophaga audoboni audoboni) 


 



 

Bank swallow 
(Riparia riparia) 



 


 

Barn owl 
(Tyto alba) 

  

 

Barn swallow 
(Hirundo rustica) 



 


 

Belted kingfisher 
(Megaceryle alcyon) 



   

Bewick’s wren 
(Thryomanes bewickii) 



 


 

Black phoebe 
(Sayornis nigricans) 



 


 

Black-chinned hummingbird 
(Archilochus alexandri) 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Black-crowned night-heron 
(Nyticorax nyticorax) 


 


 

Black-headed grosbeak 
(Pheuticus melanocephalus) 


 


 

Black-necked stilt 
(Himantopus mexicanus) 

  
 

Black-tailed gnatcatcher 
(Polioptila melanura) 

   

Black-throated gray warbler 
(Setophaga nigrescens) 


 


 

Blue grosbeak 
(Passerina caerulea) 

 
 



Blue-gray gnatcatcher 
(Polioptila cearulea)   


 

Blue-winged teal 
(Anas discors) 


   

Brewer’s sparrow 
(Spizella breweri) 


 


 

Brown pelican 
(Pelecanus occidentalis) 


   

Brown-crested flycatcher 
(Myiarchus tyrannulus) 

 
 



Brown-headed cowbird 
(Molothrus ater) 

   

Bullock’s oriole 
(Icterus bullockii) 

   

Calliope hummingbird 
(Selasphorus calliope) 

   

Caspian tern 
(Hydroprogne caspia) 



 


 

Cassin’s vireo 
(Vireo cassinii) 



 


 

Cattle egret 
(Bubulcus ibis) 



 


 

Cedar waxwing 
(Bombycilla cedrorum) 



 


 

Chipping sparrow 
(Spizella passerina) 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Cinnamon teal 
(Anas cyanoptera) 


   

Clapper rail 
(Rallus crepitans)  


  

Cliff swallow 
(Petrochelidon pyrrhonota) 


 


 

Common gallinule 
(Gallinula galeata)  


  

Common ground-dove 
(Columbina passerina)  


  

Common poorwill 
(Phalaenoptilus nuttallii)   


 

Common raven 
(Corvus corax) 

  
 

Common yellowthroat 
(Geothlypus trichas) 

   

Cooper’s hawk 
(Accipiter cooperii) 

  
 

Costa’s hummingbird 
(Calypte costae) 

  
 

Crissal thrasher 
(Toxostoma crissale)  


 



Double-crested cormorant 
(Phalacrocorax auritus) 



 


 

Eared grebe 
(Podiceps nigricollis) 



   

Eurasian collared-dove 
(Streptopelia decaocto) 

   

European starling 
(Sturnis vulgaris) 

  

 

Forster’s tern 
(Sterni forsteri) 



   

Gambel’s quail 
(Callipepla gambellii)  



 


Gambel’s white-crowned sparrow 
(Zonotrichia leucophrys gambelli) 


 


 

Gila woodpecker 
(Melanerpes uropygialis) 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Gray flycatcher 
(Empidonax wrightii) 


   

Great blue heron 
(Ardea herodias) 

  
 

Great egret 
(Ardea alba) 

  
 

Great horned owl 
(Bubo virginianus) 

 
 



Greater roadrunner 
(Geococcyx californianus)  


 



Greater yellowlegs 
(Tringa melanoleuca) 


 


 

Great-tailed grackle 
(Quiscalus mexicanus) 

   

Green heron 
(Butorides virescens) 

   

Green-tailed towhee 
(Pipilo chlorurus) 


 


 

Hammond’s flycatcher 
(Empidonax hammondii) 


 


 

Hermit thrush 
(Catharus guttatus) 


 


 

Hooded oriole 
(Icterus cucullatus) 



 


 

Horned lark 
(Eremophila alpestris)  



  

House finch 
(Haermorhous mexicanus) 

   

House sparrow 
(Passer domesticus) 



   

House wren 
(Troglodytes aedon) 



 


 

Inca dove 
(Columbina inca)  



 


Indigo bunting 
(Passerina cyanea) 

  

 

Killdeer 
(Charadrius vociferus) 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Ladder-backed woodpecker 
(Picoides scalaris) 

 
 



Lark sparrow 
(Chondestes grammacus) 


   

Lawrence’s goldfinch 
(Spinus lawrencei)   


 

Lazuli bunting 
(Passerina amoena) 


 


 

Least bittern 
(Ixobrychus exilis) 

 
 



Least sandpiper 
(Calidris minutilla) 


 


 

Lesser goldfinch 
(Spinus psaltria) 

   

Lesser nighthawk 
(Chordeiles acutipennis) 

   

Lincoln’s sparrow 
(Melospiza lincolnii) 


 


 

Loggerhead shrike 
(Lanius ludovicianus) 


 


 

Long-billed curlew 
(Numenius americanus) 


   

Long-billed dowitcher 
(Limnodromus scolopaceus) 



   

Long-eared owl 
(Asio otus) 



   

Lucy’s warbler 
(Oreothlypis luciae) 

   

Macgillivray’s warbler 
(Geothlypis tolmiei) 



 


 

Mallard 
(Anas platyrhynchos) 

  

 

Marsh wren 
(Cistothorus palustris)  



 


Merlin 
(Falco columbarius) 



   

Mexican duck 
(Anas diazi) 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Mississippi kite 
(Ictinia mississippiensis)   


 

Mountain white-crowned sparrow 
(Zonotrichia leucophrys oriantha) 


 


 

Mourning dove 
(Zenaida macroura) 

   

Myrtle warbler 
(Dendroica coronata coronata) 


   

Nashville warbler 
(Leiothlypis ruficapilla) 


 


 

Neotropic cormorant 
(Phalacrocorax brasilianus) 


   

Northern harrier 
(Circus cyaneus) 


 


 

Northern mockingbird 
(Mimus polyglottos) 

  
 

Northern pintail 
(Anas acuta) 


   

Northern rough-winged swallow 
(Stelgidopteryx serripennis) 

  
 

Olive-sided flycatcher 
(Contopus cooperi) 


 


 

Orange-crowned warbler 
(Vermivora celata) 



 


 

Osprey 
(Pandion haliaetus) 



 


 

Ovenbird 
(Seiurus aurocapilla) 



   

Pacific-slope flycatcher 
(Empidonax difficilis) 



 


 

Peregrine falcon 
(Falco peregrinus) 



 


 

Phainopepla 
(Phainopepla nitens) 



 


 

Pied-billed grebe 
(Podilymbus podiceps)  



  

Pine siskin 
(Spinus pinus) 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Plumbeous vireo 
(Vireo plumbeus) 


   

Prairie falcon 
(Falco mexicanus) 


   

Red-tailed hawk 
(Buteo jamaicensis) 


 


 

Red-winged blackbird 
(Agelaius phoeniceus) 

   

Ring-billed gull 
(Larus delawarensis) 


   

Rock pigeon 
(Columba livia) 


   

Rose-breasted grosbeak 
(Pheucticus ludovicianus)   


 

Ruby-crowned kinglet 
(Regulus calendula) 


 


 

Savannah sparrow 
(Passerculus sandwichensis) 


   

Say’s phoebe 
(Sayornis saya) 


 


 

Sharp-shinned hawk 
(Accipiter striatus) 


 


 

Snow goose 
(Chen caerulescens) 



   

Snowy egret 
(Egretta thula) 

  

 

Solitary vireo 
(Vireo cassinii) 





 

Song sparrow 
(Melospiza melodia) 

   

Sonoran yellow warbler 
(Dendroica petechia sonorana) 

   

Sora 
(Porzana carolina) 



   

Spotted sandpiper 
(Actitis macularius) 



   

Spotted towhee 
(Pipilo maculatus) 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Summer tanager 
(Piranga rubra)  

  

Swainson’s hawk 
(Buteo swainsoni) 


 


 

Swainson’s thrush 
(Catharus ustulatus) 


 


 

Townsend’s warbler 
(Setophaga townsendi) 


 


 

Tree swallow 
(Tachycineta bicolor) 


 


 

Turkey vulture 
(Cathartes aura) 


 


 

Unidentified blackbird 
(Icteridae) 


 


 

Unidentified cormorant 
(Phalacrocorax sp.) 


   

Unidentified duck 
(Anatidae) 


   

Unidentified Empidonax flycatcher 
(Empidonax sp.) 


 


 

Unidentified flycatcher 
(Tyrannidae) 


   

Unidentified hawk 
(Falconiformes) 


   

Unidentified hummingbird 
(Trochilidae) 

  
 

Unidentified Passerine 
(Passeriformes) 





 

Unidentified sandpiper 
(Scolopacidae) 

  

 

Unidentified sparrow 
(Emberizidae)   


 

Unidentified swallow 
(Hirundinidae) 


 


 

Unidentified tern 
(Laridae) 


   

Unidentified warbler 
(Parulidae) 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Vaux’s swift 
(Chaetura vauxi) 


 


 

Verdin 
(Auripus flaviceps) 

   

Vermilion flycatcher 
(Pyrocephalus rubinus)  


  

Virginia’s warbler 
(Leiothlypis virginiae)  


 

Warbling vireo 
(Vireo gilvus) 


 


 

Western flycatcher 
(Empidonax difficilis) 


 


 

Western kingbird 
(Tyrannus verticalis) 

   

Western tanager 
(Piranga ludoviciana) 


 


 

Western wood-pewee 
(Contopus sordidulus) 


 


 

Whimbrel 
(Numenius phaeopus) 


 


 

White-crowned sparrow 
(Zonotrichia leucophrys) 


 


 

White-faced ibis 
(Plegadis chihi) 



 


 

White-throated swift 
(Aeronautes saxatalis) 



   

White-winged dove 
(Zenaida asiatica) 

   

Willet 
(Tringa semipalmata) 



 


 

Willow flycatcher 
(Empidonax traillii) 



 


 

Wilson’s snipe 
(Gallinago delicata) 



   

Wilson’s warbler 
(Cardellina pusilla) 



 


 

Yellow warbler 
(Dendroica petechia = Setophaga petechia) 
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Table 4-1.—Comprehensive species list from riparian bird surveys conducted along the lower Colorado River in 
2016 

(Listed in alphabetical order) 
 

 

Rapid area search surveys 
Intensive area search 

surveys 

Species (n = 155) 

Detected, not 
confirmed 
breeding Breeders 

Detected, not 
confirmed 
breeding Breeders 

Yellow-billed cuckoo 
(Coccyzus americanus) 


 


 

Yellow-breasted chat 
(Icteria virens) 

 
 



Yellow-headed blackbird 
(Xanthocephalus xanthocephalus) 

  
 

Yellow-rumped warbler 
(Setophaga coronata) 


   

Yuma clapper rail 
(Rallus longirostris yumanensis) 

    

Zone-tailed hawk 
(Buteo albonotatus) 


 


 

Total number of species 135 59 103 37 

     Note:  Species names that are both bold and italicized are either subspecies, super-species, or unidentified species, not 
confirmed separate species, and they are not included in the species total.  The only exception was the Audubon’s warbler, 
which was detected in the intensive area search surveys; it was included in the species total because the subspecies was 
the only representative detected of the yellow-rumped warbler species (this species is in bold.) 
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Table 5-1.—List of all area search survey plots 
surveyed in 2016 

(An “X” indicates intensive area search survey plots 
surveyed in 2016.) 

Conservation area 
plots 

(n = 79) 

Intensive area search 
survey plots 

(n = 8) 

C1501 
 

C1502 
 

C1503 X 

C2301 
 

C2302 
 

C2303 
 

C2305 
 

C2306 
 

C2307 
 

C2308 X 

C2310 
 

C2311 
 

C2314 X 

C2315 
 

C2316 
 

C2317 
 

C2318 
 

C2320 
 

C2324 
 

C2325 
 

C2327 
 

C2328 X 

C2329 
 

C2330 
 

C2331 
 

C2332 
 

C2334 
 

C2335 
 

C2501 
 

C2503 
 

C2505 
 

C2506 
 

C2507 
 

C2508 
 

C2510 
 

C2512 
 

C2514 
 

C2515 X 

C2517 
 

C2518 
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Table 5-1.—List of all area search survey plots 
surveyed in 2016 

(An “X” indicates intensive area search survey plots 
surveyed in 2016.) 

Conservation area 
plots 

(n = 79) 

Intensive area search 
survey plots 

(n = 8) 

C2519 
 

C2520 
 

C2521 
 

C2522 
 

C2701 
 

C2702 
 

C2703 
 

C2705 
 

C2706 
 

C2720 
 

C2722 X 

C2724 
 

C2725 
 

C2726 
 

C2727 
 

C4702 
 

C4704 
 

C4705 X 

C4708 
 

C4709 
 

C4711 
 

C4901 
 

C4902 
 

C4903 
 

C4905 
 

C4906 X 

C4907 
 

C4908 
 

C4909 
 

C4915 
 

C4917 
 

C4918 
 

C4920 
 

C4921 
 

C4923 
 

C4924 
 

C4926 
 

C4927 
 

C4929 
 



 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 6 
 

Number of Non-Territorial Breeding Species Pairs 
 

 
Attachment 

 

 6a Number of non-territorial breeding species pairs on conservation 

area rapid area search survey plots, 2016 

 

 6b Number of non-territorial breeding species pairs on all intensive 

area search survey plots, 2016 
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Attachment 6a.—Number of non-territorial breeding species pairs on conservation area 
rapid area search survey plots, 2016 
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Beal Lake Conservation Area (n = 9 species) 

C1501 1 0 0 0 0 0 1 1 0 2 0 0 3 4 

C1502 3 0 0 5 0 0 1 0 1 1 0 0 2 0 

C1503 2 0 0 7 0 0 1 1 3 1 6 0 6 1 

Total 6 0 0 12 0 0 3 2 4 4 6 0 11 5 

Palo Verde Ecological Reserve (n = 9 species) 

C2301 3 0 0 2 0 0 1 0 2 5 650 0 10 0 

C2302 8 0 0 0 0 0 0 0 2 3 1 0 8 0 

C2303 5 0 0 0 0 0 0 0 3 8 0 0 15 0 

C2305 5 0 0 1 0 0 1 0 2 3 0 0 3 0 

C2306 5 0 0 0 0 0 0 0 0 3 0 0 4 0 

C2307 3 0 0 0 0 0 0 0 1 1 0 0 3 0 

C2308 3 0 0 0 0 0 0 0 2 3 4 0 7 0 

C2310 0 0 0 0 0 0 1 0 0 1 0 0 4 0 

C2311 3 0 0 1 0 0 0 0 0 1 0 0 2 0 

C2314 7 0 0 2 0 0 1 0 1 4 0 0 1 0 

C2315 3 0 0 0 0 0 0 0 1 5 0 0 10 0 

C2316 2 0 0 1 0 0 1 0 1 2 0 0 4 0 

C2317 3 0 0 0 0 0 0 1 0 2 0 0 8 0 

C2318 5 0 0 0 0 0 1 0 0 3 0 0 6 0 

C2320 8 0 0 0 0 0 0 0 0 5 0 0 3 0 

C2324 6 0 0 0 0 0 0 0 0 3 0 0 5 0 

C2325 2 0 0 0 0 0 0 0 0 2 0 0 5 0 

C2327 3 0 0 0 0 0 0 0 0 7 0 0 10 0 

C2328 3 0 0 0 0 0 0 0 2 2 0 0 6 0 

C2329 2 0 0 0 0 0 0 0 2 3 0 0 11 0 

C2330 4 0 0 1 0 0 1 0 1 5 0 0 11 0 

C2331 2 0 0 0 0 0 0 0 1 5 0 0 9 0 

C2332 6 0 0 0 0 0 0 0 0 8 0 0 12 0 

C2334 3 0 0 0 0 0 1 0 1 2 0 0 10 0 

C2335 12 1 0 4 0 0 1 0 3 8 0 0 4 0 

Total 106 1 0 12 0 0 9 1 25 94 655 0 171 0 
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Cibola Valley Conservation Area (n = 9 species) 

C2501 1 0 0 0 0 0 0 0 0 8 0 0 5 0 

C2503 2 0 0 0 0 0 0 0 2 15 0 0 15 0 

C2505 3 0 1 0 0 0 1 1 1 8 0 0 14 0 

C2506 4 0 1 8 0 0 0 0 0 17 0 0 5 0 

C2507 3 0 0 0 0 0 0 0 0 10 0 0 4 0 

C2508 3 4 0 0 0 0 0 0 0 12 0 0 26 0 

C2510 2 0 0 0 0 0 0 0 1 4 0 0 10 0 

C2512 1 0 0 2 0 0 1 0 0 15 0 0 20 0 

C2514 4 0 0 6 0 0 1 0 0 3 0 0 4 0 

C2515 4 0 0 9 0 0 2 0 0 1 0 0 3 0 

C2517 2 0 0 1 0 0 0 0 1 1 0 0 2 0 

C2518 1 0 0 0 0 0 0 0 0 0 0 0 1 0 

C2519 3 0 0 7 0 0 2 0 0 15 0 0 8 0 

C2520 1 0 0 1 0 0 1 0 0 2 0 0 8 0 

C2521 2 0 0 10 0 0 2 0 1 7 0 0 8 0 

C2522 4 0 0 10 0 0 1 0 0 2 0 0 12 0 

Total 40 4 2 54 0 0 11 1 6 120 0 0 145 0 

Cibola National Wildlife Refuge Unit #1 Conservation Area (n = 9 species) 

C2701 3 0 0 0 0 0 0 0 0 8 0 0 8 0 

C2702 1 0 0 2 0 0 0 0 1 4 0 0 1 0 

C2703 2 0 0 1 0 0 0 0 1 3 0 0 3 0 

C2705 3 0 0 1 0 0 0 0 0 16 0 0 19 0 

C2706 3 0 0 2 0 0 0 0 2 15 0 0 15 0 

C2720 5 0 0 1 0 0 0 0 0 5 15 0 3 0 

C2722 4 0 0 0 0 0 0 1 0 16 0 0 25 0 

C2724 2 0 0 0 0 0 1 0 1 10 0 0 3 0 

C2725 3 0 0 1 0 0 0 0 1 7 0 0 25 0 

C2726 3 2 0 0 0 0 0 0 0 11 0 0 5 0 

C2727 10 0 0 0 0 0 0 1 0 12 4 0 14 0 

Total 39 2 0 8 0 0 1 2 6 107 19 0 121 0 
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Laguna Division Conservation Area (n = 12 species) 

C4901 0 0 0 1 0 0 0 6 1 0 0 0 0 1 

C4902 0 0 0 3 0 0 0 5 2 0 0 0 0 0 

C4903 1 0 0 2 0 0 0 3 10 1 0 0 0 1 

C4905 0 0 0 3 0 0 0 3 0 0 0 0 0 0 

C4906 0 0 0 0 0 0 0 3 0 0 0 0 0 0 

C4907 2 0 0 0 1 0 0 2 2 0 0 0 0 1 

C4908 2 0 0 1 0 0 1 0 0 0 0 0 0 1 

C4909 0 0 0 2 0 0 1 7 2 1 0 0 5 0 

C4915 0 0 0 2 0 0 0 0 0 0 0 0 0 3 

C4917 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

C4918 0 0 0 0 0 0 0 3 0 1 0 0 0 24 

C4920 0 0 0 0 1 1 0 2 0 0 0 1 0 17 

C4921 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

C4923 0 0 0 0 0 0 0 0 0 0 0 0 0 13 

C4924 0 0 0 0 0 3 0 5 0 0 0 10 0 30 

C4926 0 0 0 0 0 1 0 1 0 0 0 1 0 22 

C4927 0 0 0 0 0 4 2 1 0 2 0 0 3 12 

C4929 0 0 0 4 0 3 0 2 0 1 1 0 1 5 

Total 5 0 0 20 2 12 4 43 17 6 1 12 9 130 

Yuma East Wetlands (n = 9 species) 

C4702 6 0 0 0 0 0 0 0 0 8 0 0 7 0 

C4704 7 0 0 0 0 0 1 0 0 6 0 0 3 0 

C4705 5 0 0 2 0 0 1 0 3 7 1 0 8 0 

C4708 5 0 0 4 0 0 1 0 0 6 0 0 8 0 

C4709 4 0 0 3 0 0 0 1 3 5 0 0 2 0 

C4711 3 2 0 0 0 0 0 0 2 6 0 0 6 0 

Total 30 2 0 9 0 0 3 1 8 38 1 0 34 0 

All conservation areas (n = 14 species) 

Total 226 9 2 115 2 12 31 50 66 369 682 12 491 135 
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Attachment 6b.—Number of non-territorial breeding species pairs on all intensive area 
search survey plots, 2016 
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C1503 2 0 2 2 0 0 7 0 10 

C2308 7 0 1 2 0 3 6 20 5 

C2314 3 0 0 0 0 0 1 0 5 

C2328 2 0 0 0 0 2 7 0 10 

C2515 5 0 3 1 0 0 3 0 6 

C2722 15 0 1 0 0 3 1 1 12 

C4705 5 1 1 2 0 2 7 0 6 

C4906 2 0 1 0 1 4 0 0 0 

Total 41 1 9 7 1 14 32 21 54 

 



 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 7 
 

Crosswalk of Conservation Area Plots Surveyed by Phase 
and Subphase 
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Table 7a.—Random selection of plots in the Palo Verde Ecological Reserve by phase 

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8 

C2301 C2302 C2305 C2308 C2314 C2320 C2327 C2335 

 
C2303 C2306 C2310 C2315 C2324 C2328 

 

  
C2307 C2311 C2316 C2325 C2329 

 

    
C2317 

 
C2330 

 

    
C2318 

 
C2331 

 

      
C2332 

 

      
C2334 

 
 

 

 

 

 

Table 7b.—Random selection of plots in the Cibola Valley Conservation Area by phase 

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 

C2501 C2506 C2510 C2514 C2519 C2521 

C2503 C2507 C2512 C2515 C2520 C2522 

C2505 C2508 
 

C2517 
  

   
C2518 

  
 

 

 

 

 

Table 7c.—Random selection of plots in the Cibola National Wildlife Refuge Unit #1 
Conservation Area by phase and subphase 

Area 1 
(Nature Trail 

North) 

Area 1 
(Nature Trail 

South) 
Area 1 
(other) 

Area 2 
(Upper 

Hippy Fire) 
Area 5 

(Crane Roost) 

C2706 C2705 C2701 C2726 C2720 

  
C2702 C2727 C2722 

  
C2703 

 
C2724 

    
C2725 
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Table 7d.—Random selection of plots in the 
Laguna Division Conservation Area by reach 

Reach 1 Reach 2 

C4901 C4915 

C4902 C4917 

C4903 C4918 

C4905 C4920 

C4906 C4921 

C4907 C4923 

C4908 C4924 

C4909 C4926 

 
C4927 

 
C4929 

 

 

 

 

Table 7e.—Random selection of 
plots in the Beal Lake Conservation 
Area 

Phase 1 

C1501 

C1502 

C1503 

 

 

 

 

Table 7f.—Random selection of plots 
in Yuma East Wetlands 

Phase 1 

C4702 

C4704 

C4705 

C4708 

C4709 

C4711 

 



 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 8 
 

Species Used to Calculate the Overall Detection Ratios, 
2016 
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Table 8-1.—Species used to calculate the overall detection ratios in 2016 

Species (common name) Species (scientific name) 

Abert’s towhee Melozone aberti 

Anna’s hummingbird Calypte anna 

Ash-throated flycatcher Myiarchus cinerascens 

Bell's vireo Vireo bellii 

Bewick’s wren Thryomanes bewickii 

Black-chinned hummingbird Archilochus alexandri 

Black-tailed gnatcatcher Polioptila melanura 

Blue grosbeak Passerina caerulea 

Brown-crested flycatcher Myiarchus tyrannulus 

Bullock’s oriole Icterus bullockii 

Common yellowthroat Geothlypis trichas 

Costa’s hummingbird Calypte costae 

Crissal thrasher Toxostoma crissale 

Gila woodpecker Melanerpes  uropygialis 

Indigo bunting Passerina cyanea 

Ladder-backed woodpecker Picoides scalaris 

Lesser goldfinch Spinus psaltria 

Lesser nighthawk Chordeiles acutipennis 

Lucy’s warbler Oreothlypis luciae 

Marsh wren Cistothorus palustris 

Northern mockingbird Mimus polyglottos 

Northern rough-winged swallow Steigidopteryx serripennis 

Song sparrow Melospiza melodia 

Summer tanager Piranga rubra 

Verdin Auriparus flaviceps 

Vermilion flycatcher Pyrocephalus rubinus 

Western kingbird Tyrannus verticalis 

Yellow warbler Setophaga petechia 

Yellow-breasted chat Icteria virens 
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