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Executive Summary: The U. S. Fish and Wildlife Service (USFWS) petitioned to list the
Western Yellow-billed Cuckoo (Coccyzus americanus; hereafter cuckoo) as an endangered
species in 1998, but the bird was precluded due to other priority species. In October 2013, the
cuckoo population in the western portions of the United States, Canada, and Mexico was
proposed to be listed as a threatened distinct vertebrate population segment (Federal Register,
October 3, 2013). The final rule designating this population segment was published on October
3, 2014 and went into effect in November (Federal Register, October 3, 2014). Over fivehundred thousand acres of critical habitat were proposed for this population segment across
Arizona, California, Colorado, Idaho, Nevada, New Mexico, Texas, Utah and Wyoming (Federal
Register, August 15, 2014), but a smaller designation of just under 300,000 acres was finalized
in April 2021. This designation included over 3,000 acres of critical habitat on the Agua Fria
National Monument (Federal Register, April 21, 2021).
Since 2010, Audubon Southwest has organized and conducted standardized surveys on the
Agua Fria National Monument (AFNM) in order to document Yellow-billed Cuckoo occurrence
and abundance and to provide a basis for management recommendations. Results of the 2021
survey effort are summarized in this report.

Yellow-billed cuckoo detections, distribution, and timing: Audubon Southwest and partners
from the Sonoran Audubon Society and the Friends of the Agua Fria National Monument
conducted surveys at seven sites on the AFNM. These sites were chosen by the Bureau of
Land Management and prioritized for the management opportunity they present as well as a
need for current data. Each of this year’s routes have been surveyed in previous years, but
because of this yearly prioritization process, not all routes are visited in all years. Surveys were
conducted from June 19 to August 15, 2021.
Detections were made on all seven surveyed transects with a total 82 individual cuckoo
detections. On four of the seven surveyed transects, detections were made over multiple survey
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periods and in close proximity to each other. These clusters of detections represent 18 habitat
patches occupied by potentially breeding cuckoos.
This year’s surveyed transects include Ash Creek with 19 detections and five occupied patches,
Horseshoe Bar North with 11 detections and five occupied patches, Horseshoe Bar South with
11 detections and two occupied patches, Indian Creek with a single detection and no occupied
patches, Little Ash Creek with five detections and no occupied patches, Silver Creek with one
detection and no occupied patches, and Upper Agua Fria with 34 detections and six occupied
patches.
Detections spanned the full survey season, with the first detection occurring on June 19 and the
last detection occurring on August 15, 2021. During the standard survey season, detectability
was highest from mid-June to early July. Cuckoos were not noted to be in pairs during this
survey season and no juvenile birds were detected.
In addition to surveying for cuckoos, surveyors also compiled an all-species list for each survey.
Species were added to the list both at call points and while in transit between points but
individual birds were not tallied. 69 other species were encountered during the 2021 survey
season. Among these species were six identified by the Arizona Game and Fish Department as
Species of Greatest Conservation Need – Gila Woodpecker, Southwestern Willow Flycatcher,
Bell’s Vireo, MacGillivray’s Warbler, Yellow Warbler, and Abert’s Towhee. Also among these
species were three identified by the US Fish and Wildlife Service as Species of Conservation
Concern – Gila Woodpecker, Verdin, and Phainopepla.
With continued surveys, it has become clear that the drivers of cuckoo distribution and
abundance on the AFNM include temperature, humidity, canopy density and composition,
density of woody plants in the understory, litter depth, surface water availability, distance to
mesquite bosque, topography, and insect productivity. Areas with a dense, multi-level high
canopy, an understory supportive of riparian recruitment, modulated temperature and humidity,
wide floodplains, adjacent mesquite bosque, and high insect productivity are the most likely to
support breeding cuckoos. Decade long surveys also verify the impacts that human uses can
have on cuckoos on the AFNM. For example, off-road vehicles travelling in riparian corridors
during the spring and summer can limit riparian recruitment, resulting in reaches dominated by
mature riparian trees but lacking the young riparian component that breeding cuckoos require.
Similarly, inappropriate grazing can prevent riparian recruitment. If these stressors limit the
ability of young riparian trees to establish along the Agua Fria and its tributaries, the quality of
habitat for cuckoos will decline.
Surveyors noted signs of cattle grazing on every transect this season despite winter-only
grazing regiments on all routes except Silver Creek, which is completely closed to grazing.
Surveyors also noted signs of off-road vehicles on several routes where no vehicles were noted
in previous seasons. Both of these observations were due to extremely dry conditions. The
ongoing drought provided new vehicle access points and limited forage in the uplands, forcing
cattle into new areas, thusly increasing these two habitat stressors in 2021. Moving forward,
climate change may result in patterns that magnify the impacts of these stressors. For example,
a decrease in the frequency of scouring floods could further decrease the ability of young
riparian vegetation to establish and would favor the dominance of more mature vegetation.
Despite habitat and climatic challenges, several of this year’s routes proved extremely
productive for breeding cuckoos. These routes are critical to cuckoo conservation on the AFNM.
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Management Recommendations:
On the AFNM, data collected in 2003 and in 2010-2021 should be considered baseline
information against which to measure the effect of future land uses and land management
activities on Yellow-billed Cuckoo occupancy. Transects that yielded detections during 2021’s
surveys and during previous years’ efforts should continue to be surveyed and post-season
efforts to gather data describing habitat used by the species should be undertaken.
This year’s data show that many reaches of the Agua Fria and its tributaries are occupied by
potentially breeding cuckoos. These reaches should be considered priority conservation areas.
In addition, these data show that the occupied by cuckoos may change from year to year as
changes occur within the riparian area. For this reason, all riparian areas within the Monument
should be seen as potentially valuable for cuckoos. The areas surveyed this year should also be
considered valuable for the six Arizona Game and Fish Department-recognized “Species of
Greatest Conservation Need” and three US Fish and Wildlife Service-recognized “Species of
Conservation Concern” that were encountered.
Management activities that could harm cuckoo habitat, such as activities with the potential to
dewater the riparian corridor, habitat removal, and off-road vehicle use, should be avoided in
areas shown to be occupied by breeding cuckoos. All activities with the potential to disturb
breeding cuckoos should be avoided in occupied areas from early June to late September, the
period during which cuckoos have been observed. Priority should be given to management
benefiting cuckoo breeding habitat, including enforcing winter-only grazing regiments,
maintaining off-road vehicle exclusions, undertaking restoration efforts that promote riparian
recruitment, protecting water supplies for the river and its tributaries, and maintaining conditions
conducive to seasonal scouring floods.
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Introduction:
The U. S. Fish and Wildlife Service (USFWS) petitioned to list the Western Yellow-billed Cuckoo
(Coccyzus americanus; hereafter cuckoo) as an endangered species in 1998, but the bird was
precluded due to other priority species. In October 2013, the cuckoo population in the western
portions of the United States, Canada, and Mexico was proposed to be listed as a threatened
distinct vertebrate population segment (Federal Register, October 3, 2013). The final rule
designating this population segment was published on October 3, 2014 and went into effect in
November (Federal Register, October 3, 2014). Over five-hundred thousand acres of critical
habitat were proposed for this population segment across Arizona, California, Colorado, Idaho,
Nevada, New Mexico, Texas, Utah and Wyoming (Federal Register, August 15, 2014), but a
smaller designation of just under 300,000 acres was finalized in April 2021. This designation
included over 3,000 acres of critical habitat on the Agua Fria National Monument (Federal
Register, April 21, 2021).
In Arizona, the cuckoo was historically widespread and locally common. Although western
populations have precipitously declined, Arizona still contains the largest remaining cuckoo
population among the States west of the Rocky Mountains (Federal Register, October 3, 2013).
The decline of cuckoo populations throughout the western United States has been largely
attributed to habitat destruction (Franzreb 1987), inappropriate grazing, and lowered water
tables (Milhous 1994). Current information on the distribution and abundance of cuckoos is
necessary for the proper management of the species and its preferred habitats. Surveys
conducted in 2003 and 2010-2020 show that cuckoos reliably occur in several major drainages
within the Bureau of Land Management’s (BLM) Agua Fria National Monument (AFNM).
This season, surveys were conducted at seven sites on the AFNM. These surveys were
conducted to investigate several questions about the cuckoo: what is the current distribution of
the bird within the AFNM, when it is the bird present, and what habitat features define quality
breeding habitat.

Natural History:
Two distinct populations of Yellow-billed cuckoos exist in North America, separated by the
continental divide. The population in the west, including the cuckoos in Arizona, are known as
the Western yellow-billed cuckoo (Federal Register, August 15, 2014). This population was
formerly recognized as a subspecies by the American Ornithological Union as a subspecies
(AOU, 1998) with a breeding range that included portions of Arizona, California, western New
Mexico, western Texas, southern Utah, and the Mexican states of Sonora and Zacatecas
(Russell and Monson 1998).
North of the Gila River in Arizona, cuckoos are riparian obligates found primarily in cottonwoodwillow associations. In southern Arizona however, the birds have been found breeding in
mesquite bosques and in areas dominated by non-native tamarisk (Corman and Magill 2000). In
addition, cuckoos are known to use oak woodlands, oak/mesquite drainages within grasslands,
and thornscrub habitats (Federal Register, October 3, 2013). In riparian settings, cuckoos prefer
breeding sites that contain a mix of both mature and young riparian woody species and benefit
from the periodic clearing of mature riparian habitat, often through scouring seasonal floods,
and features and activities that promote the recruitment of younger habitat (Stanek et al., 2021).
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Cuckoos arrive on their Arizona breeding grounds in mid-June, after most other neotropical
migrants. As a result, cuckoos nest later than most other birds, typically from early July through
early August (Hamilton and Hamilton 1965, Corman and Magill 2000, Corman 2005). Nesting
activities can continue through August and into September, especially in southeastern Arizona.
Cuckoos have an accelerated breeding cycle, with young able to climb from the nest at one
week of age and fledging within 12 days post hatch (Hamilton and Hamilton 1965). This trait
makes nest-finding difficult, as the birds spend relatively little time in the natal area and tend to
be secretive at the nest. Cuckoo surveyors must typically revisit study areas several times to
verify the birds’ presence.
Methods:
Audubon Southwest and partners from the Sonoran Audubon Society and the Friends of the
Agua Fria National Monument conducted surveys at seven sites on the AFNM (Table 1). These
sites were chosen by the Bureau of Land Management and prioritized for the management
opportunity they present as well as a need for current data. Each of this year’s routes have been
surveyed in previous years, but because of this yearly prioritization process, not all routes are
visited in all years. Surveys were conducted from June 19 to August 15, 2021. (Figure 3).
Surveyors followed the protocol described by Halterman et al. and released by the USFWS in
May of 2016 (Halterman et al., 2016). The protocol instructs surveyors to use taped playback
calls to elicit responses. The protocol requires that playback calls are played at 100 meter
intervals unless a detection is made. If a cuckoo is detected, surveyors travel 300 meters to
avoid double-counting. The protocol also requires surveyors to make four visits to
predetermined sites in three prescribed survey windows. The first window is from June 15 to
June 30, the second, during which two surveys are conducted, is from July 1 to July 31, and the
third is from August 1 to August 15. (Table 2). Surveys must be conducted at least 10 days
apart. For a site to be designated “occupied”, surveyors must detect cuckoos two or more times
during two or more survey periods. Areas can be further designated as containing possible,
probable, and confirmed breeding cuckoos (Table 3) (Halterman et al., 2015).
Surveyors also kept an all-species list. Surveyors added species to the list both at call points
and while in transit between points. Individual birds were not tallied.
Results:
During the 2021 season, 82 individual detections were made on the surveyed routes. Compared
to 2019 when they were last surveyed, Ash Creek, Little Ash Creek, and Upper Agua Fria all
saw an increase in detections. Indian Creek, last surveyed in 2017, also saw an increase in
detections. Horseshoe Ford South and Silver Creek, both surveyed last year, saw a decrease in
detections. Horseshoe Ford North, also surveyed last year, saw no change in the number of
detections this season (Figure 1).
Detections began in mid-June with the first detection occurring on June 19 and ended in midAugust with the last detection occurring on August 15, 2021 (Figure 3). During the standard
survey season, detectability was highest from mid-June to early July (Figure 4). Using totals
from all surveyed routes each year, survey period one, which had 27 detections in 2019 and 30
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last year, increased to 32 detections this season. Visit one of survey period two, which had 49
detections in 2019 and 17 last year, decreased to 17 detections. Visit two of survey period two,
which had 36 detections in 2019 and 21 detections last year, decreased to 16 detections.
Survey period three, which had 27 detections in 2019 and 12 last year, increased to 17
detections. (Figure 4).
Taking the place of Horseshoe Ford South, this year’s most productive transect was Upper
Agua Fria with 34 detections (Figure 1). Birds were detected along this transect during all four
mandatory survey periods and during non-survey visits prior to the official first survey (Figure
7B). The next most productive transect was Ash Creek with 19 detections (Figure 1) and
detections during each of the four mandatory survey periods (Figure 1B). Horseshoe Ford North
and Horseshoe Ford South each yielded 11 detection (Figure 1). Horseshoe Ford North yielded
detections during three of the four mandatory survey periods (Figure 2B) while Horseshoe Ford
South yielded detections during all four survey periods (Figure 3B). Little Ash Creek yielded five
detections (Figure 1) with detections made during just two of the four survey periods (Figure
5B). This year’s least productive routes were Indian Creek and Silver Creek, each with a single
detection (Figure 1). On both routes, this single detection was made during the first survey
period (Figure 4B and 6B). Cuckoos were not noted to be in pairs this season, nor was evidence
of successful breeding observed (Figure 3).
69 other species were encountered during the 2021 survey season (Appendix A). Among these
species were six identified by the Arizona Game and Fish Department as Species of Greatest
Conservation Need – Gila Woodpecker, Southwestern Willow Flycatcher, Bell’s Vireo,
MacGillivray’s Warbler, Yellow Warbler, and Abert’s Towhee. Also among these species were
three identified by the US Fish and Wildlife Service as Species of Conservation Concern – Gila
Woodpecker, Verdin, and Phainopepla (U.S. Fish and Wildlife Service. 2021).

Table 1: 2021 Yellow-billed Cuckoo Transects on the Agua Fria National Monument
Transect
Ash Creek
Horseshoe Ford North
Horseshoe Ford South
Indian Creek
Little Ash Creek
Silver Creek
Upper Agua Fria

UTM Start
12 S 401099 3800695
12 S 402243 3793040
12 S 402306 3791222
12 S 404513 3794116
12 S 401526 3801089
12 S 403885 3790839
12 S 401368 3798709
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UTM End
12 S 400709 3802382
12 S 403078 3794002
12 S 401594 3789394
12 S 408406 3795553
12 S 402049 3802754
12 S 405527 3790839
12 S 402071 3797591

Table 2: Recommended number and timing of visits during each survey period for yellow-billed
cuckoo surveys (Halterman et al, 2016)

Table 3: Interpretation of results to estimate yellow-billed cuckoo breeding status (Halterman et
al. 2015. Originally from Holmes et al. 2008 and McNeil et al. 2013)
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Figure 1: Western Yellow-billed Cuckoo Detections on the Agua Fria National Monument by
Transect and Year
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Figure 2: Sites on the Agua Fria National Monument Occupied by Potentially Breeding Western
Yellow-billed Cuckoos by Transect and Year
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Figure 3: Timing of Events During 2011-2021 Yellow-billed Cuckoo Surveys on the Agua Fria
National Monument
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Figure 4: Western Yellow-billed Cuckoo Detections on the Agua Fria National Monument by
Survey Period and Year
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Discussion:
During the 2021 season, 82 individual detects were made on the surveyed routes. Compared to
2019 when the routes were last surveyed, this number reflects an increase of 11 detections on
Ash Creek, one on Little Ash Creek, and seven on Upper Agua Fria. Indian Creek, last surveyed
in 2017, also saw an increase but only by a single detection. Compared to last year’s surveys,
Horseshoe Ford South decreased by 19 detections and Silver Creek decreased by five.
Horseshoe Ford North, also surveyed last year, saw no change in the number of
detections this season (Figure 1). It is likely that these changes in the number of detections on
individual routes can be explained by the relative availability of features and conditions favored
by breeding cuckoos – surface water, high humidity, healthy riparian vegetation, and robust
insect productivity. An extremely dry year prior to 2021’s surveys left many reaches on the Agua
Fria National Monument beginning the season without surface water, with stressed vegetation,
and with low humidity and insect productivity. Other routes, however, started the season with
available surface water, higher humidity, healthier vegetation, and higher insect productivity.
During the first surveys, it is possible that cuckoos densely occupied areas with preferred
conditions, making them seem more productive than they were in previous seasons. An
extremely productive monsoon improved conditions on all routes by the end of the season, but
insect productivity was delayed. It is possible that cuckoos moved to other reaches later in the
season as conditions improved and that this late boom in insect productivity resulted in birds
breeding later than seen in previous years. Cuckoos are most detectable during breeding, so
the late start could have resulted in an overall reduced number of detections.
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However, since the number of detections is not only a function of cuckoo presence, but also of
the amount of survey effort undertaken, surveyor skill, and luck, it is misleading to compare the
number of detections from year to year. A more accurate approach is to estimate the number of
occupied patches and the likelihood of breeding within them. Patches were considered occupied
if two or more survey detections were made during separate survey periods at least ten days
apart and with fewer than one hundred meters separating them (Table 3). The location and
timing of detections along with observers’ field notes were used to group detections into clusters
that represent repeat detections of individual birds in an established patch. If clusters of
detections were fewer than 300m apart, they were considered part of the same patch. This
process only produces an approximation of cuckoo occupancy because without tagging birds in
some way, it is impossible to know whether detections across survey periods are the same
individual birds or multiple migrants using the same habitat patches.
This season, surveyors identified 18 occupied patches within the surveyed transects. For three
of the surveyed routes, Ash Creek, Horseshoe Ford North, and Upper Agua Fria, this represents
an increase in the total number of identified patches since the routes were last surveyed (Figure
2). Several factors likely influenced these increases. First, management on the Agua Fria
National Monument actively considers the health of riparian habitat. Off-road vehicle exclusions,
winter only-grazing regiments, cattle exclusions, and active restoration efforts have been
implemented in sensitive areas and have visible results on routes like Upper Agua Fria. In
addition, the Agua Fria River still sees periodic flash floods that scour brushy understory and
encourage the recruitment of native riparian gallery species like Freemont Cottonwood (Populus
freemontii) and Goodding’s Willow (Salix Gooddingsii). This is not true for many of Arizona’s
dammed, diverted, or otherwise altered waterways and it is an important feature that makes the
Agua Fria a critical part of cuckoo conservation in Arizona. The most significant increase, from
three identified patches in 2019 to six in 2021, was seen on the Upper Agua Fria transect
(Figure 2). This increase can likely be attributed to the route having available surface water
even during the dry early season and to restoration efforts that have contributed to the healthy,
mixed-age riparian habitat along the route. Horseshoe Ford South, Little Ash Creek, and Silver
Creek all saw declines in the total number of occupied patches identified compared to the last
year they were surveyed (Figure 2). Several factors likely influenced these decreases. First, all
three routes offered little to no surface water during their first surveys. Secondly, riparian
recruitment may be influenced by cattle grazing, evidence of which was seen on all routes this
season despite winter-only grazing regiments. In addition, riparian recruitment may be being
further limited by off-road vehicles travelling through the riparian corridor. One route, Indian
Creek, saw no change in the number of occupied patches identified and continues to be
unsupportive of breeding cuckoos (Figure 2).
The Upper Agua Fria transect, located at the northern end of the monument just below EZ
Ranch, yielded six occupied patches. This is an increase of three since it was last surveyed in
2018 and 2019 and makes it this year’s most productive route (Figure 2). This route benefits
from restoration efforts, the exclusion of off-road vehicles, a winter-only grazing regime, and
reliable surface water. It supports significant mixed-age canopy composed mostly of Freemont
Cottonwood, Goodding’s Willow, Velvet Ash (Fraxinus velutina), and Arizona Sycamore
(Plantanus wrightii). The understory is composed mostly of Seep Willow (Bacharis salicifolia),
Cocklebur (Xanthium strumarium), Velvet Mesquite (Prosopsis velutina), and young Goodding’s
Willow and Freemont Cottonwood. Immediately adjacent the route are significant stands of
mesquite bosque and the upland habitat consists of upland Sonoran desertscrub transitioning
into semi-desert grassland and interior chaparral. The first occupied patch was identified at the
northern edge of the route on the route at the border of the AFNM and private land (Figure 7B).
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Cuckoos were detected within this patch during all four survey periods this season (Figure 7B),
indicating probable breeding (Table 3). The second patch was identified downstream from the
first, just upstream of the large cottonwood campsite downriver from the private property (Figure
7B). Cuckoos were detected within this patch during three of the four survey periods this season
(Figure 7B), again indicating probable breeding (Table 3). The third occupied patch was
identified further downstream, immediately adjacent and downstream of the large cottonwood
campsite (Figure 7B). Cuckoos were detected within this patch during all four survey periods
this season (Figure 7B), indicating probable breeding (Table 3). The fourth occupied patch was
identified just downstream of the route’s major eastward bend (Figure 7B). With cuckoos
detected within this patch during three of the four survey periods (Figure 7B), this patch
indicates probable breeding (Table 3). The next patch was identified further downstream but still
above the confluence with Big Bug Creek (Figure 7B). Cuckoos were detected within this patch
this season during three of the four survey periods (Figure 7B), indicating probable breeding
(Table 3). Detections in the fourth and fifth identified patches were spread widely and detections
were made between the two patches, making their boundaries difficult to discern (Figure 7B).
They could represent a single occupied patch, but due to the length of the area occupied it is
likely that these detections represent two occupied patches with overlapping foraging areas.
The sixth and final occupied patch was identified at the end of the route downstream of the Big
Bug Creek confluence (Figure 7B). Detections were made within this patch this year during two
of the four survey periods (Figure 7B), indicating possible breeding (Table 3).
With five occupied patches identified on each, the next most productive transects this season
were Ash Creek and Horseshoe Ford North. This represents an increase of three occupied
patches on Ash Creek since it was last surveyed in 2019 and an increase of two on Horseshoe
Ford North since it was surveyed last year (Figure 2). Ash Creek, situated upstream from EZ
Ranch, cannot easily be accessed by vehicles, benefits from a winter-only grazing regime, and
has reliable surface water even in dry years. The canopy is dense and is composed primarily of
Goodding’s Willow, Freemont Cottonwood, Velvet Mesquite, Velvet Ash, and Arizona
Sycamore. The understory is composed of mostly Baccharis and Juniper (Juniperus spp.),
Velvet Mesquite and young Velvet Ash and Goodding’s Willow. Adjacent to the route are
mesquite-dominated semi-desert grasslands, interior chaparral, rock outcrops, and open grassy
areas often used by cattle. The first occupied patch identified on this route is at its very
beginning before the creek begins to bend northward (Figure 1B). Cuckoos were observed in
this area during all four survey periods this year (Figure 1B), indicating probable breeding (Table
3). The second occupied patch was identified upstream from the first at the confluence with
Little Ash Creek (Figure 1B). This patch, which extends onto the Little Ash Transect, yielded
cuckoo detections during two of the four survey periods this season (Figure 1B), indicating
possible breeding (Table 3). The third patch, again with detections made during two of the four
survey periods this season, was identified further upstream before the creek begins to bend to
the northeast (Figure 1B). The detections made in this patch indicate possible breeding (Table
3). The next patch was identified just upstream from the creek’s northeastward bend (Figure
1B). Detections were made in this patch during three of the four survey periods this season
(Figure 1B), indicating probable breeding (Table 3). The fifth and final occupied patch on this
route was identified just downstream of the private property line (Figure 1B). Detections were
made in this patch during three of the four survey periods this year (Figure 1B), indicating
probable breeding (Table 3).
Horseshoe Ford North, accessed by travelling north along the river from Bloody Basin Road,
benefits from a winter-only grazing regime and high bedrock that pushes water to the surface
even in dry years. Despite this, riparian vegetation along this route exhibited signs of severe

14

stress during the dry, early portion of this year’s surveys, most trees between the downstream
end of the route and the road were lost, and about half of the trees along the route itself have
died. Trespass cattle caused also caused significant damage to the habitat along the route this
season. The canopy along this route is dense but patch and is dominated by Freemont
Cottonwood, Goodding’s Willow, and Velvet Ash. The understory contains mostly Velvet
Mesquite, Desert Willow (Chilopsis linearis), Tamarisk (Tamarix chinensis), Juniper, and Netleaf
Hackberry (Celtis reticulata). Also present is Arroweed (Pluchea sericea), sunflower (Helianthus
annuus), Desert Broom (Baccharis sarothroides), and Cocklebur. All five patches identified
along this route this season yielded detections during two of the four survey periods (Figure 2B),
indicating possible breeding in each (Table 3).
The only other route surveyed this season that yielded evidence of breeding cuckoos was
Horseshoe Ford South, which is accessed by travelling south along the river from Bloody Basin
Road. Habitat along this route benefits from both winter-only grazing and significant seasonal
floods that scour out vegetation mostly near the river’s bends, encouraging riparian recruitment.
With two occupied patches identified this year, this route saw a decrease of four patches since it
was surveyed in 2020 (Figure 2). While this route has historically been extremely productive, the
number of occupied patches varies significantly from year to year (Figure 2), possibly in
response to habitat changes resulting from these seasonal scouring floods. This route was
extremely dry during the first surveys of this year’s season and this could have contributed to
the relatively low number of occupied patches identified. The canopy along this route is dense,
relatively contiguous, and is comprised primarily of Gooding’s Willow, Freemont Cottonwood,
Tamarisk, and Velvet Ash. The understory is comprised mostly of Seep Willow, Velvet
Mesquite, and young Freemont Cottonwood and Goodding’s Willow. Adjacent to the route,
habitat consists of mostly upland Sonoran desertscrub and semi-desert grassland. The first
occupied patch on this route was identified just south of Bloody Basin Road and the second was
identified further downstream at roughly the middle of the route (Figure 2B). With detections
made in each during two of the four survey periods this year (Figure 2B), they both represent
possible breeding (Table 3).
Indian Creek, Little Ash Creek, and Silver Creek all failed to support occupied patches this
season. This represents a decrease of one occupied patch for Little Ash Creek and Silver Creek
since they were last surveyed, but no change for Indian Creek (Figure 2). While all three routes
yielded detections (Figure 1), Indian Creek and Silver Creek each saw only one detection during
a single survey (Figures 4B, 6B) and Little Ash Creek’s detections, made during two of the four
survey periods this year (Figure 5B), were separated by too much distance to support the
conclusion of occupancy or breeding (Table 3). The southern end of Little Ash Creek does
contain the northern portion of an occupied patch identified on Ash Creek, but since the majority
of the patch is on Ash Creek (Figure 1B) it was counted in that route’s totals (Figure 2).
There are only a handful of areas along Indian Creek suitable for breeding cuckoos. The
relatively sparse canopy in these areas is composed primarily of Goodding’s Willow, Freemont
Cottonwood, Velvet Ash, Arizona Sycamore, and Juniper. Although potential cuckoo breeding
habitat exists in this drainage, it is extremely patchy. The understory contains mostly Velvet
Mesquite, Catclaw Acacia (Senegalia greggii), young Velvet Ash, oak species, and mixed
grasses. The habitat adjacent the route, mostly mesquite bosque and Juniper/Scrub Oakdominated semi-desert grasslands, is not quality foraging habitat for breeding cuckoos.
Additionally, much of Indian Creek is canyon bound and offers little but steep rock walls.
Between the suitable patches are long reaches of unsuitable, xeric streambed. Habitat along
Little Ash Creek is more significant, with a dense, contiguous canopy along the entire route.
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This canopy is made up of mostly Goodding’s Willow, Freemont Cottonwood, Velvet Ash,
Arizona Walnut (Juglans major), and Arizona Sycamore. The understory consists mostly of
Velvet Mesquite, Goodding’s Willow, Desert Willow, Velvet Ash, and Juniper. While this route
has been productive in past years, it typically only yields one or two occupied patches (Figure
2). Likely reasons for the limited productivity on this route are an understory that is in many
places too dense for cuckoos, unreliable water on the lower half of the route, trespass
spring/summer cattle grazing that limits riparian recruitment, and the adjacency to Ash Creek
which contains much higher quality habitat with more reliable water and a more open
understory. Extremely dry conditions along the route during the first half of this year’s survey
season may have further decreased the attractiveness of this route to breeding cuckoos. Like
Ash Creek, Silver Creek also supports a significant stand of dense, contiguous riparian canopy
made up of mostly Velvet Ash, Goodding’s Willow, Arizona Walnut, Arizona Sycamore, and
Freemont Cottonwood. The understory along this route contains young Velvet Ash and
Goodding’s Willow, Velvet Mesquite, and mixed sedges and grasses. While the riparian habitat
along this route is significant, it is confined within a narrow canyon that limits the amount of
adjacent foraging habitat available to breeding cuckoos. In addition, Freemont Cottonwood, a
species considered to be a staple of cuckoo habitat, exists in very low proportions compared to
the other tree species present. Also, trespass cattle, which were observed multiple times along
this route this season, may contribute to an overall reduction in riparian recruitment. These
factors likely contribute to the low number of cuckoo detections historically made along this
route. Even though these three routes did not yield evidence of breeding cuckoos this year,
detections on each support the conclusion that these routes are important to migrating cuckoos.
Detections spanned the full survey season, with the first detection occurring on June 19 and the
last detection occurring on August 15, 2021 (Figure 3). The start of activity aligns with the start
of activity in previous years, but the observed end is on the early side and corresponds with the
conclusion of the year’s survey effort (Figure 3). With monsoon storms and resulting productivity
continuing into September, it is likely that cuckoos continued to be present on the surveyed
reaches beyond the end of the survey effort. In previous years, it has been seen that while the
arrival of cuckoos on the AFNM occurs fairly reliably in mid to late June, their departure time
varies and can fluctuate from as early as early August to as late as late September (Figure 3).
Within the mandatory survey periods, survey period one yielded the highest number of
detections. In all previous years except for 2017 and 2020, peak detectability has always
occurred during survey period two. In 2017, peak detectability occurred during the post-season
and in 2020 it occurred in survey period one (Figure 4). High numbers of detections during a
given survey period can be the result several factors. Cuckoo behavior that results in increased
detectability includes adult birds seeking mates, mated birds vocalizing to one another, and
fledged young still within occupied patches prior to migration. This supports the conclusion that
in typical years, cuckoos exhibit the majority of their breeding behavior during July but also
suggests that, during years of extremes, they can push forward or push back breeding efforts.
Sixty-nine other species were encountered during the 2021 survey season (Appendix A).
Among these species were six identified by the Arizona Game and Fish Department as Species
of Greatest Conservation Need – Gila Woodpecker, Southwestern Willow Flycatcher, Bell’s
Vireo, MacGillivray’s Warbler, Yellow Warbler, and Abert’s Towhee. Also among these species
were three identified by the US Fish and Wildlife Service as Species of Conservation Concern –
Gila Woodpecker, Verdin, and Phainopepla (U.S. Fish and Wildlife Service. 2021). Comparing
the total number of species detected or the number of species with special conservation status
year to year is not useful, as without a focused survey effort for a given species, its detectability
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is affected by several factors including survey timing, luck, and individual surveyor’s ability to
identify the species in question. To identify trends in overall species representation or the status
of individual species, focused survey efforts would be needed.
With continued surveys, it has become clear that the drivers of cuckoo distribution and
abundance on the AFNM include temperature, humidity, canopy density and composition,
density of woody plants in the understory, litter depth, surface water availability, distance to
mesquite bosque, topography, and insect productivity. Areas with a dense, multi-level high
canopy, an understory supportive of riparian recruitment, modulated temperature and humidity,
wide floodplains, adjacent mesquite bosque, and high insect productivity are the most likely to
support breeding cuckoos. Decade long surveys also verify the impacts that human uses can
have on cuckoos on the AFNM. For example, off-road vehicles travelling in riparian corridors
during the spring and summer can limit riparian recruitment, resulting in reaches dominated by
mature riparian trees but lacking the young riparian component that breeding cuckoos require.
Similarly, inappropriate grazing can prevent riparian recruitment. If these stressors limit the
ability of young riparian trees to establish along the Agua Fria and its tributaries, the quality of
habitat for cuckoos will decline.
Surveyors noted signs of cattle grazing on every transect this season despite winter-only
grazing regiments on all routes except Silver Creek, which is completely closed to grazing.
Surveyors also noted signs of off-road vehicles on several routes where no vehicles were noted
in previous seasons. Both of these observations were due to extremely dry conditions. The
ongoing drought provided new vehicle access points and limited forage in the uplands, forcing
cattle into new areas, thusly increasing these two habitat stressors in 2021. Moving forward,
climate change may result in patterns that magnify the impacts of these stressors. For example,
a decrease in the frequency of scouring floods could further decrease the ability of young
riparian vegetation to establish and would favor the dominance of more mature vegetation.
Despite habitat and climatic challenges, several of this year’s routes proved extremely
productive for breeding cuckoos. These routes are critical to cuckoo conservation on the AFNM.

Management Recommendations:
On the AFNM, data collected in 2003 and in 2010-2021 should be considered baseline
information against which to measure the effect of future land uses and land management
activities on Yellow-billed Cuckoo occupancy. Transects that yielded detections during 2021’s
surveys and during previous years’ efforts should continue to be surveyed and post-season
efforts to gather data describing habitat used by the species should be undertaken.
This year’s data show that many reaches of the Agua Fria and its tributaries are occupied by
potentially breeding cuckoos. These reaches should be considered priority conservation areas.
In addition, these data show that the occupied by cuckoos may change from year to year as
changes occur within the riparian area. For this reason, all riparian areas within the Monument
should be seen as potentially valuable for cuckoos. The areas surveyed this year should also be
considered valuable for the six Arizona Game and Fish Department-recognized “Species of
Greatest Conservation Need” and three US Fish and Wildlife Service-recognized “Species of
Conservation Concern” that were encountered.
Management activities that could harm cuckoo habitat, such as activities with the potential to
dewater the riparian corridor, habitat removal, and off-road vehicle use, should be avoided in
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areas shown to be occupied by breeding cuckoos. All activities with the potential to disturb
breeding cuckoos should be avoided in occupied areas from early June to late September, the
period during which cuckoos have been observed. Priority should be given to management
benefiting cuckoo breeding habitat, including enforcing winter-only grazing regiments,
maintaining off-road vehicle exclusions, undertaking restoration efforts that promote riparian
recruitment, protecting water supplies for the river and its tributaries, and maintaining conditions
conducive to seasonal scouring floods.
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Appendix A: Bird Species Observed During the 2021 Yellow-Billed Cuckoo Surveys on the
Agua Fria National Monument
Green Heron

Ash-throated Flycatcher

Louisiana Waterthrush

Gambel's Quail

Brown-crested Flycatcher

MacGillivray's Warbler 1

Turkey Vulture

Western Kingbird

Orange Crowned Warbler

Cooper's Hawk

Bell's Vireo 1

Lucy's Warbler

Common Black Hawk

Hutton's Vireo

Yellow Warbler 1

Zone-tailed Hawk

Gray Vireo

Yellow-breasted Chat

Red-tailed Hawk

Warbling Vireo

Spotted Towhee

Killdeer

Woodhouse's Scrub Jay

Canyon Towhee

Spotted Sandpiper

Common Raven

Abert's Towhee 1

White-winged Dove

Northern Rough-winged Swallow

Rufous-crowned Sparrow

Mourning Dove

Juniper Titmouse

Chipping Sparrow

Greater Roadrunner

Bridled Titmouse

Black-throated Sparrow

Great Horned Owl

Bushtit

Song Sparrow

Anna's Hummingbird

Verdin 2

Lark Sparrow

Black-chinned Hummingbird

Bewick's Wren

Summer Tanager

Rock Wren

Western Tanager

Northern Flicker (red-shafted)

Canyon Wren

Hepatic Tanager

Ladder-backed Woodpecker

Cactus Wren

Northern Cardinal

Southwestern Willow Flycatcher1

Blue-gray Gnatcatcher

Blue Grosbeak

Western Flycatcher

Western Bluebird

Brown-headed Cowbird

Western Wood Peewee

Northern Mockingbird

Red-winged Blackbird

Black Phoebe

Crissal Thrasher

Lesser Goldfinch

Gila Woodpecker

12

Vermillion Flycatcher

Phainopepla

2

1

House Finch

Arizona Game and Fish Department Species of Greatest Conservation Need (Tier A and B)
USFWS Southwest Region Bird of Conservation Concern (BCR 33, 34 and Continental United States
lists)
2

21

Appendix B: Agua Fria National Monument Transects Surveyed During the 2021 Yellow-billed
Cuckoo Survey Season
Figure 1B: 2021 Yellow-billed Cuckoo Survey Route, Detections, and Occupied Patches on the
Ash Creek Transect
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Figure 2B: Yellow-billed Cuckoo Survey Route, Detections, and Occupied Patches on the
Horseshoe Ford North Transect
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Figure 3B: Yellow-billed Cuckoo Survey Route, Detections, and Occupied Patches on the
Horseshoe Ford South Transect
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Figure 4B: Yellow-billed Cuckoo Survey Route, Detections, and Occupied Patches on the
Indian Creek Transect
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Figure 5B: Yellow-billed Cuckoo Survey Route, Detections, and Occupied Patches on the Little
Ash Creek Transect
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Figure 6B: Yellow-billed Cuckoo Survey Route, Detections, and Occupied Patches on the
Silver Creek Transect
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Figure 7B: Yellow-billed Cuckoo Survey Route, Detections, and Occupied Patches on the
Upper Agua Fria Transect
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