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Executive Summary 

The Western Yellow-billed Cuckoo (Coccyzus americanus occidentalis) is a 

neotropical migrant that formally bred in riparian regions throughout the western United 

States (Hughes 1999).  However, over the last 100 years wide-spread loss of their 

preferred cottonwood/willow habitat has resulted in the extirpation of the cuckoo from 

most of its historic range (Laymon and Halterman 1987, Hughes 1999). In California, 

cuckoos are now generally restricted to remnant habitat pockets along the Sacramento 

Valley, the Kern River, and the lower Colorado River with individuals occasionally reported 

in other areas (Laymon and Halterman 1987).  Concern for the species has resulted in 

interest by state and federal agencies and private conservation organizations to monitor 

populations and have led to the Western Yellow-Billed Cuckoo being listed as: (1) 

endangered by the California Department of Fish and Game; (2) a Species of Special 

Concern by the Arizona Game and Fish Department; (3) a sensitive species by the U.S. 

Forest Service; and (4) a candidate for listing under the Federal Endangered Species Act 

(ESA) by the U.S. Fish and Wildlife Service. 

The South Fork Kern River Valley (SFKRV) has been a consistent cuckoo breeding 

area for over 30 years (Gaines 1977, Schonholtz 1983, Laymon et al. 1997, Henneman 

2009), holds one of the largest remaining contiguous cottonwood/willow forests in the 

state of California (Gaines 1977), and contains one of the largest populations of cuckoos in 

the state of CA.  As such, the SFKRV provides critically important habitat for the Western 

Yellow-billed Cuckoo and this important breeding area should be studied, monitored, and 

managed to ensure that the local cuckoo population remains stable and to expand our 
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understanding of the relationships between cuckoos and their habitat.  This report details 

(1) surveys conducted in the SFKRV riparian areas between mid-June and mid-August 

2012 to assess Yellow-billed Cuckoo occupancy using the latest cuckoo survey methods, (2) 

documentation of nesting success of breeding cuckoos, (3) and habitat characteristics vital 

to cuckoo habitat use.  The goal of this research is to verify the status of the SFKRV Yellow-

billed Cuckoo population and identify critical habitat information currently unknown to 

scientists and land managers to aid in the recovery of the species and reverse the trend 

toward the potential protected listing under the ESA. 

Introduction  

Yellow-billed Cuckoo History and Biology  

Over the last 100 years, western cuckoo population declined dramatically due to extensive 

loss of suitable breeding habitat, primarily riparian forests and associated bottomlands 

dominated by willow (Salix spp.), cottonwood (Populus spp.), or mesquite (Prosopis spp.) 

(Gaines and Laymon 1984, Laymon and Halterman 1987, Hughes 1999, Halterman et al. 

2001).  Once considered a common breeder in California, by 1940 the Yellow-billed Cuckoo 

suffered severe population reduction (Grinnell and Miller 1944) and by 1987 was 

estimated to occupy only 30 percent of its historical range (Laymon and Halterman 1987).  

California statewide surveys conducted in 1977 (Gaines and Laymon 1984), 1986/1987 

(Laymon and Halterman 1987), and 1999 (Halterman et. al 2001) found Yellow-billed 

Cuckoo populations were concentrated mostly along the Sacramento River from Red Bluff 

to Colusa, along the South Fork of the Kern River, and portions of the Lower Colorado River 

(LCR). Population estimates on the Sacramento and Kern Rivers from the 1999 surveys 
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were similar to those of the 1986/1987 surveys, but lower when compared to the 1977 

survey. The Lower Colorado River population appeared to suffer severe declines in the 12 

years from the 1986/87 to the 1999 surveys.  

In 2001, the United States Fish and Wildlife Service (USFWS) determined that western 

yellow-billed cuckoos represent a Distinct Population Segment (DPS), and as such became a 

candidate for protective listing under the Endangered Species Act (USFWS 2001).  In 2002, 

the listing was determined to be warranted but precluded by higher priority listing actions 

(due to limited resources) (USFWS 2002).  A final listing decision is expected to be 

published in 2013 (USFWS 2011).  Yellow-billed cuckoos are recognized as state 

endangered in California (CDFG 1978), a species of special concern in Arizona (AGFD 

1988), and a sensitive species on US Forest Service lands within Arizona and New Mexico 

(USDA 1988).  

Yellow-billed cuckoos are among the latest-arrivi ng Neotropical migrants. They arrive on 

their breeding grounds in Arizona and California by June (Bent 1940, Hughes 1999).  Diet 

during the breeding season consists primarily of large insects such as grasshoppers, 

katydids, caterpillars, praying mantids, and cicadas; also tree frogs and small lizards (Bent 

1940, Hamilton and Hamilton 1965, Nolan and Thompson 1975, Laymon 1980, Laymon et 

al. 1997).  Nesting usually occurs between late June and late July, but can begin as early as 

late May and continue until  late September (Hughes 1999).  The main nest tree species in 

ÔÈÉÓ ÒÅÇÉÏÎ ÁÒÅ 'ÏÏÄÄÉÎÇȭÓ ×ÉÌÌÏ× ɉS. gooddingii) and Red willow (S. laevigata) (Laymon et 

al.  1997).  Nests consist of a loose platform of twigs, which are built by both sexes and take 

one to two days to build (Hughes 1999), though occasionally the nest of another species is 
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used (Jay 1911, Bent 1940, Payne 2005).  Clutch size is 1-5 (Payne 2005), though up to 8 

eggs have been found in one nest due to more than one female laying in the nest (Bent 

1940).  Eggs are generally laid daily until clutch completion (Jay 1911), and incubation 

begins once the first egg is laid, lasting 9-11 days (Potter 1980, 1981; Hughes 1999).  Young 

hatch asynchronously and are fed mostly large insects (Laymon and Halterman 1985, 

Laymon et al. 1997, Halterman 2009) similar to the adult diet.  Young fledge after 5 to 7 

days, but may be dependent on adults for at least three weeks (Laymon and Halterman 

1985).   

Fall migration is thought to begin in late August, with most birds gone by mid-September 

(Hughes 1999); however on the Lower Colorado River some individuals appear to begin 

migrating in early August (McNeil et al. 2011).  Their non-breeding range is believed to be 

the western side of the Andes (Hughes 1999), though little information exists on migration 

routes and non-breeding range in South America where they can be confused with the 

endemic pearly-breasted cuckoo (C. euleri), their closest relative (Payne 2005).   

Objectives 

 The objectives of this project are as follows:   

1)  Determine the overall level of occupancy for Yellow-billed cuckoos from 

comprehensive surveys conducted in all habitat types within the South Fork of the Kern 

River Valley.  

2)  Conduct nest searching and monitoring to understand reproductive success and 

habitat characteristics that may influence the breeding population.  

3) Conduct radio-telemetry during the breeding season to investigate habitat use, 

home range size, and breeding status. 
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This report details (1) surveys conducted in the SFKRV riparia n areas between mid-

June and mid-August 2012 to assess Yellow-billed Cuckoo occupancy using the latest 

cuckoo survey methods, (2) documentation of nesting success of breeding cuckoos, (3) and 

habitat characteristics vital to cuckoo and habitat use.  The goal of this research is to verify 

the state of the SFKRV Yellow-billed Cuckoo population and identify critical habitat 

information currently unknown to scientists and land managers to aid in the recovery of 

the species and reverse the trend toward the potential protected listing under the ESA. 
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Chapter 1. Presence-Absence Surveys, Detection Probability, 
and Habitat Occupancy 

Introduction 

LongȤterm monitoring programs focus on the status and trends of species distribution, and 

ÃÁÎ ÅÆÆÅÃÔÉÖÅÌÙ ÄÏÃÕÍÅÎÔ Á ÓÐÅÃÉÅÓȭ ÁÎÎÕÁÌ ÓÔÁÔÅ ÁÎÄ ÃÈÁÎÇÅÓ ÉÎ ÔÈÅÉÒ ÃÏÎÄÉÔÉÏÎ ÔÈÒÏÕÇÈ 

time (LaRoe et al. 1995).  Through repeated surveys, the annual status of populations can 

be assessed by examining withinȤseason distribution, occupancy, and abundance patterns, 

both spatial and temporal, across the landscape.  The analysis of multiȤyear datasets can 

reveal emergent trends in a number of population parameters, including fluctuations and 

response to environmental changes such as habitat restoration or creation.  

In 2012, we continued our long-term monitoring of yellow-billed cuckoos (cuckoo, ybcu) 

within the SFKRV to provide an annual status assessment of the species and to identify 

trends in cuckoo populations.  Through repeated surveys, we estimated cuckoo detection 

probability and habitat occupancy in the study area.  The analyses are stratified by survey 

area (South Fork Wildlife Area [SFWA] and the Audubon Kern River Preserve [KRP]) to 

maximize our power to detect cuckoo differences between these two areas.  While surveys 

designed to monitor a species can uncover patterns of distribution and occupancy, the 

mechanisms behind these patterns are often better discerned through supplemental 

research (such as nest observations, radio telemetry, and habitat analyses) described in 

Chapters 2Ȥ5. 
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Methods 

Study Area and Survey Route Selection 

7Å ÃÏÎÄÕÃÔÅÄ ÙÅÌÌÏ×ȤÂÉÌÌÅÄ ÃÕÃËÏÏ ÓÕÒÖÅÙÓ ÁÌÏÎÇ Á 6-ÒÉÖÅÒȤÍÉÌÅ ÓÔÒÅÔÃÈ ÏÆ ÔÈÅ South Fork 

Kern River (Map a).  Along this river stretch, all potentially suitable habitat was considered 

for inclusion.  We also surveyed the extensive burn area (burned May 27-29, 2011) along 

the southern boundary of the SFWA to track the natural revegetation of this area and the 

ÃÕÃËÏÏÓȭ ÅÖÅÎÔÕÁÌ ÒÅÔÕÒÎ ÔÏ ÔÈÉÓ ÐÏÒÔÉÏÎ ÏÆ ÔÈÅ ÒÉÐÁÒÉÁÎ ÆÏÒÅÓÔȢ  Survey routes were located 

within  part of a habitat patch, an entire habitat patch, or a collection of patches of 

potentially suitable habitat.  We assessed survey routes by ground reconnaissance and 

selected these routes based on past cuckoo detections (Henneman 2009, 2010, Whitfield 

and Stanek 2011), patch size, plant species composition, and habitat structure (generally 

woody riparian land cover, at least 4-5 m in height).   

Presence-Absence Surveys 

The primary survey objective was to confirm the presence or absence of yellow-billed 

cuckoos at an area.  Cuckoos are inherently secretive, avoid detection and call infrequently 

(Hamilton and Hamilton, 1965).  Their furtive nature coupled with their somewhat 

transitory behavior lead to imperfect detection of the species (McNeil et al. 2010, 2011).  

Also, the use of call-broadcasts can attract cuckoos from neighboring habitat into the 

surveyed habitat.  Furthermore, analyses of multi-year detection trends show that June 

migratory arrival differences adds considerable variation to annual detection totals and 

that cuckoo detectability is affected by cuckoo density, nesting stage and breeding 

phenology (McNeil et al. 2013).  Given these observations, the surveys are not designed to 

determine the absolute number of cuckoos within an area, to solely identify breeding 

status, or be used to assess small-scale habitat preferences. 
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Map a. Yellow-billed cuckoo survey areas in the South Fork Kern River Valley, Kern Co., California in 
2012. 
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The use of multiple call broadcast surveys during the breeding season is the standard 

method used to increase the probability of detecting cuckoos and determine habitat 

occupancy (Johnson et al. 1981, Gaines and Laymon 1984, Halterman et al. 2009).  We 

conducted five surveys between June 17th and August 15th (Table 1-4).  We added an extra 

July survey relative to the current draft protocol suggestions (Halterman et al. 2009) so 

that the majority of surveys (three of five) were conducted in July during the peak of 

cuckoo detectability, site occupancy, and breeding activity (Laymon et al. 1997, McNeil et 

al. 2010, 2011).  The probability of detecting a cuckoo during the times preceding and 

following this peak have been observed to be relatively lower, in the SFKRV (Henneman 

2009, Whitfield and Stanek 2011), and in other areas throughout their western breeding 

range (Dettling and Howell 2011, Johnson et al. 2007, 2008; Halterman 2009; McNeil et al. 

2010).  This is likely due in part to their transient nature before and after breeding (Howe 

1986, Groschupf 1987, McNeil et al. 2011) and that cuckoos have been observed to be 

responsive to broadcast surveys late in their breeding cycle when they have nestlings or 

fledglings (Halterman 2001, McNeil et al. 2011, McNeil et al. in prep).  To accommodate the 

additional  July survey, we increased the frequency of our peak breeding season survey 

effort from once every 12ɀ20 days to once every 12 days.  The added July survey replaced 

the survey previously conducted in the latter half of August, and increased the likelihood of 

detecting breeding cuckoo.  Compared to the other survey rounds, the final survey (in the 

latter half of August) typically detected the fewest number of cuckoos (McNeil et al. 2010, 

2011), which provided useful insight into the low response rate of post-breeding cuckoos 

ÁÎÄ ÔÈÅ ÔÉÍÉÎÇ ÏÆ ÃÕÃËÏÏÓȭ ÆÁÌÌ ÍÉÇÒÁÔÉÏÎȟ ÂÕÔ ÏÆÆÅÒÅÄ ÌÉÔÔÌÅ ÉÎÆÏÒÍÁÔÉÏÎ ÔÏ×ÁÒÄ ÉÄÅÎÔÉÆÙÉÎÇ 

habitat occupancy of breeding cuckoos.    
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Cuckoo presence-absence surveys were 

conducted on survey routes along point 

transects on foot, between sunrise and 10:30 

am.  Because of the close proximity of some 

survey routes, adjacent survey routes were 

surveyed on the same day by different observers to minimize the possibility of double-

counting the same cuckoo.  On these occasions, surveyors used radios to communicate with 

each other to avoid double-counting cuckoos.  Each site contained one or more survey 

transects with parallel transects spaced approximately 250 to 300m apart.  Survey points 

were spaced every 100 m along transects.  Most transects traversed through the habitat 

patches.  However, some transects ran along riparian habitat edges to maintain a 250m 

buffer from adjacent transects and to take advantage of greater visual detectability from 

these.  Survey points were located using Garmin GPS units and at each point we recorded 

the UTM location, date, and time.   

Upon arriving at a survey point, surveyors listened and watched for cuckoos for one 

minute.  If no cuckoos were detected, surveyors used an MP3 player and handheld speaker 

to broadcast a fiveȤsecond yellowȤÂÉÌÌÅÄ ÃÕÃËÏÏ ÃÏÎÔÁÃÔ ÃÁÌÌ ɉÔÈÅ ȬËÏ×ÌÐȭ ÃÁÌÌɊ (Hughes 

1999) at approximately 70 decibels once per minute for five minutes.  A five-second 

contact call was followed by 55 seconds of active observation and listening.  If a cuckoo was 

detected, callȤplaybacks were discontinued immediately and all pertinent data was 

recorded (see below).  Following a detection, surveyors progressed along the point 

ÔÒÁÎÓÅÃÔ σππ Í ÆÒÏÍ ÔÈÅ ÃÕÃËÏÏȭÓ ÅÓÔÉÍÁÔÅÄ ÌÏÃÁÔÉÏÎȢ  This was done to avoid additional 

disturbance and duplicate detection of the same bird.   

Table 1-1. Kern YBCU Survey Period 
Dates, 2012. 

Survey Period Dates 

1 June 17 to June 28 
2 June 29 to July 10 
3 July 11 to July 22 
4 July 23 to Aug 3 
5 Aug 4 to Aug 15 
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For each cuckoo detection, the surveyor recorded the true bearing and estimated distance 

from the surveyor to the cuckoo, time of detection, response type, behavior, vocalizations, 

presence of other cuckoos, interactions, and the presence and/or color combination of leg 

bands.  Any observed breeding evidence was also recorded, including carrying food or 

nesting material, copulation, the presence of a juvenile, or a nest.  An individual cuckoo 

visually observed or heard during a survey was recorded as a survey detection.  If the same 

individual cuckoo was detected more than once during a single survey, we recorded these 

detections as only one survey detection.  Cuckoos located >300 m apart during a single 

survey were counted as separate individuals and therefore separate survey detections.  

Cuckoos encountered any time other than during a survey were classified as nonȤsurvey or 

incidental detections.  Information collected for an incidental detection was the same as 

that collected for a survey detection.   

Detection Probability and Occupancy 

During surveys it is possible that a cuckoo is present, but remains undetected.  As a result 

an area may be incorrectly classified as unoccupied which can result in underestimating 

the true habitat occupancy (MacKenzie et al. 2006).  To account for this situation, we 

conducted occupancy analyses which incorporated cuckoo detection probabilities.  We 

analyzed cuckoo presence/absence data from our repeated surveys using the program 

PRESENCE v 5.5 (Hines 2006) to calculate detection probabilities, occupancy estimates (for 

surveyed areas) and the estimated proportions of habitat occupied by cuckoos. 

To estimate detection probability and occupancy across a large study area, the area is 

subdivided into smaller defined areas, or sample units; detection probability and 

occupancy estimates are derived from (and therefore describe) the presence, absence, and 
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detectability of cuckoos within the se sample units (MacKenzie et al. 2006 ch 3, Williams et 

al. 2002 ch 5).  Sample units should be similar in size, and sized to be both meaningful to 

the management of, and biologically relevant to the species of interest (Bart 2011).  

Additionally, estimates derived from sample units based on actual territory sizes will most 

accurately reflect true habitat occupancy; the proportion of sample units occupied can be 

more accurately interpreted as the proportion of habitat used within the study area.  We 

created sample units based on estimated cuckoo territory  sizes, instead of using area 

boundaries.  Estimated home range size in the SFKRV in 1985 was 17.2 ha for two radio 

tracked cuckoos (using minimum convex polygon estimates) and estimated to be 20 ha for 

non-telemetered cuckoos (Laymon and Halterman 1985).  Telemetry observations at lower 

Colorado River restoration sites, estimated the average territory size to be between 19.8 

and 21.7 ha (range 8.0 ɀ 48.9 using 95% KDE estimates) (McNeil et al. 2010, 2011).   

Halterman (2009) estimates that the average cuckoo territory on the San Pedro River in AZ 

was 38.6 ha (95% KDE).  With the disparity between estimated territory sizes, we selected 

a sample unit size intermediate to the previously estimated territories, 25ha, and in future 

SFKRV research we will reevaluate this selection using additional SFKRV territory data.  

With an approximate territory -sized sample unit, results will be biologically relevant and 

can be directly inferred to reflect cuckoo territory selection and habitat use. 

Table 1-2. Summary of definitions for occupancy estimation terms. 

Term Definition 

Sample Unit The territory-sized spatial unit used to estimate cuckoo detection probability 
and habitat occupancy (approximately 25 ha in size). 

Occupied Sample Unit 
A sample unit with cuckoo survey detections during one or more survey 
periods. 

Unoccupied Sample Unit A sample unit with no cuckoo survey detections during all survey periods. 
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Results 

Survey Detections 

From June 17 to August 15, across five survey periods and 17 survey routes, we conducted 

85 surveys (Map b), yielding 123 yellow-billed cuckoo detections (Figure 1-1, Map c, Table 

1-3 and Table 1-4).  Fewer cuckoos were detected at the KRP (22) compared to the SFWA 

(101).  Across all areas, cuckoo detections peaked in mid-July (survey period 3), declined 

sharply by late-July (survey period 4) and then rebounded in early-August (survey period 

5), (Figure 1-1).  However the detection trends varied between survey areas (Figure 1-1 

and Table 1-3).   Detections in the KRP peaked in early-July (10 detections, survey period 2) 

and declined to zero by early August.  Whereas, detections at the SFWA peaked in late-June, 

mid-July and early August (18, 28 and 25 detections in survey periods 1, 3, and 5) and were 

less frequent in early-July and late-July (15 detections in survey periods 2 and 4), (Figure 

1-1 and Table 1-3). 

 
Figure 1-1. Detections are displayed by survey period for all sites (green), the South Fork Wildlife Area 
(SFWA, blue), and the Audubon Kern River Preserve (KRP, red). 
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Map bΦ ¸ŜƭƭƻǿπōƛƭƭŜŘ ŎǳŎƪƻƻ ǎǳǊǾŜȅ points for all survey periods in the Kern River Valley, Kern Co. California, 2012.




































































































