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Executive Summary

The Western Yellowbilled Cuckoo Coccyzus americanus occidentglis a
neotropical migrant that formally bred in riparian regions throughout the westernUnited
States (Hughes 1999). However, over the last 100 years widpread 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 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 seilted in
interest by state and federal agencies and private conservation organizations to monitor
populations and haveled to the Western YellowBilled Cuckoo being listed as: (1)
endangered by the California Department of Fish and Game; (2) a SpecieSpécial
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 ForkKern River Valey (SFKRY 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), athcontains one of the largest populations of cuckoos in
the state of CA. As sucthe SFKR\provides critically important habitat for the Western
Yellow-billed Cuckoo and this important breeding area should be studied, monitored, and
managed to ensure thathe local cuckoo population remains stable and to expand our
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understanding of the relationships between cuckoos and their habitafThis report details

(1) surveys conducted in theSFKR\fiparian areas between mid-June and midAugust

2012 to assess Yellw-billed Cuckoo occupancy using the latest cuckoo survey methods, (2)
documentation of nesting success of breeding cuckoos, (3) and habitat characteristicsalit
to cuckoohabitat use. The goal of thisesearch is to verify the statusof the SFKRW ellow-
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

Yellowbilled Cuckoo Historgnd Biology

Over the last 100 yearswestern auckoo population declined dramatically due teextensive
loss of suitable breeding habitat, primarily riparian forests and associated bottomlands
dominated by willow (Salixspp.), cottonwood Populusspp.), or mesquite Prosopisspp.)
(Gaines and Laymori984, Laymon and Halterman 1987Hughes 1999 Halterman et al.
2001). Once considered a common breeder in California, by 1940 the Yelldmlled Cuckoo
suffered severe population reduction (Grimell 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 (Haltanan et. al 2001) found Yellowbilled
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 Sacraemto and Kern Rivers from the 1999 surveys

Kern River Valleyrellowbilled Cuckoo 202 Annual Report 2



were similar to those of the 1986/1987 surveys, but lower when compared to the 1977
survey. TheLower Colorado River populationappeared 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)teenined that western
yellow-billed cuckoosrepresent a Distinct Population Segment (DP&nd as suchbecamea
candidate for protective listingunder the Endangered SpeciesAct (USFWS 200). 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 cuckoosare recognized asstate
endangeredin California (CDFGL978), a species ofspecial concernin Arizona (AGFD
1988), and a sensitive speciesn USForest Servicdands within Arizona and New Mexico

(USDA1988).

Yellow-billed cuckoosare among the latestarrivi ng Neotopical migrants. They arrive on
their breeding grounds inArizona and Californiaby June(Bent 1940, Hughes 1999).Diet
during the breeding season consists primarily of large insectsuch asgrasshoppers,

katydids, caterpillars, praying mantids,and cicadas; also tree frogsand small lizards(Bent
1940, Hamilton and Hamilton 1965, Nolan and Thompson 1975, Laymon 198(aymon et

al. 1997). Nesting usuallyccursbetween late June and late July, but can begin as early as
late May and continueuntil late September (Hughes 1999). The main nest tree species in
OEEO OACEIT T A OASgobdiirgifh &t Red Willow (B ladvibata) (Eaymon et

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

one to two daysto build (Hughes 1999), though occasionally the nest of another species is
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used (Jay 1911, Bent 1940, Payne 2005 Ilutch sizeis 1-5 (Payne 2005), thoughup to 8
eggs have beeifiound 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), anddubation
beginsoncethe first egg is laid, lasihg 9-11 days Potter 1980, 1981;Hughes 1999). Young
hatch asynchronously and are fednostly large insects(Laymon and Halterman 185,
Laymon et al. 1997 Halterman 2009 similar to the adult diet. Young fledge &er 5to 7
days, butmay bedependent on adults for at least three weeks (Laymon and Halterman

1985).

Fall migration is thought to begin in late Augst, with most birds gone bymid-Sepgember
(Hughes 1999) however on the Lower Colorado River some individualsappear 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 littl@formation exists on migration
routes and nonbreeding rangein South America wherethey can beconfused with the

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

Objectives

The objectives of this project are as follows:

1) Determine the overall level of occupancy for Yellovbilled 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 succeasd
habitat characteristics that may influence the breeding population.

3) Conduct radiotelemetry 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 theSFKR\tiparian areasbetween mid-
June and midAugust2012 to assess Yellowbilled Cuckoo occupancy using the latest
cuckoo survey methods, (2) documeration of nesting success of breeding cuckoos, (3) and
habitat characteristics vital to cuckooand habitat use. The gal of this research is to verify
the state of theSFKRW ellow-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 potdral protected listing under the ESA.
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Chapter 1. PresenceAbsencesurveyspPetection Probability
and Habitat Occupancy

Introduction
Long4derm monitoring programs focus on the status and trends of species distribution, and

AAT AEEAAOEOAT U AT AOIi AT O A OPAAEAOGSE AT 1T OAl 060
time (LaRoe et al. 1995) Through repeated surveys, the annual status of populatns can

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

both spatial and temporal, across the landscapé.he analysis of multdear datasets ca

reveal emergent trends in a number of population parameters, includinfjuctuations and

response to environmental changes such as habitat restoration or creation.

In 2012, we continuedour long-term monitoring of yellow-billed cuckoos uckoo,ybcu)
within the SFKRMo provide an annual status assessment of the species ataddentify
trends in cuckoo populations Through repeated surveys weestimated cuckoo detection
probability and habitat occupancyin the study area. The analyses aretsatified by survey
area(South Fork Wildlife Area [SFWA] and the Audubon Kern Riv@&reserve [KRP] to
maximize our power to detect cuckodlifferences between these two areasWhile surveys
designed to monitor a species can uncover patterns of distributioand occupancy the
mechanisms behind these patterns are often better discerned tbugh supplemental
research (such as nest observations, radio telemetry, and habitat analyse®scribed in

Chapters254.
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Methods

Study Area and Surveyoute Selection
7A AT 1T AOAOAA UAI T T xZAEBDEAADQRAET B S6OTHDOBE A KE

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

for inclusion. We ako surveyedthe extensive burn area burned May 2729, 2011) along

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

AOGAET T O6 AOAT OOAT OAOGOOT Ofsurkgmuieswieie@éted T T £ O
within part of ahabitat patch, an entirehabitat patch, or a collection of patches of

potentially suitable habitat. We assessed survey routes byround reconnaissanceand

selectedthese routesbased on past cuckoo detectionfHenneman 2009, 2010, Whitfield

and Stanek 2011J), patch size, plant species composition, and habitat structufgenerally

woody riparian land cover, at least 45 m in heighf).

PresenceAbsence Surveys

The primary survey objective wasto confirm the presence or absence ofellow-billed
cuckoosat an area.Cuckoos are inherently secretiveavoid deection 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, 20).
Also, the use of calbroadcasts can attract cuckoos from neighboring habitat into the
surveyed habitat. Furthermore, analyses of multiyear detection trends show that June
migratory arrival differences adds considerable variation to annual detectio totals and
that cuckoo detectability is affected by cuckoo density, nesting stage and breeding
phenology (McNeil et al. 2013).Given theseobservations, the surveys are not designed to
determine the absolute number of cuckoos within an area, to solelgentify breeding

status, or be used to assess smaltale habitat preferences.
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Map a. Yellowbilled 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 sumys during the breeding seasois the standard
method usedto increase the probability of detecting cuckoe and determine habitat
occupancy(Johnson et al. 1981Ganes and Laymon 1984Halterman et al. 20®). We
conducted five surveys betweerdunel7th and August 15" (Table 1-4). We added an extra
Julysurvey 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 occumncy,and breedingactivity (Laymon et al. 1997McNeil et
al. 2010, 2011). The probability of detecting a cuckoo during the times preceding and
following this peak have been observetb be relatively lower, in the SFKR\{Henneman
2009, Whitfield and Starek 2011), and in other areas throughout theirwestern breeding
range (Dettling and Howell2011, Johnson et al. 20072008; Halterman 2009; McNeil et al.
2010). This is likely due in part tatheir transient nature before and after breeding Howe
1986, Groghupf 1987,McNeil et al. 2011) and that cuckooshave been observed to be
responsive to broadcast surveysate in their breeding cyclewhen they have nestlings or
fledglings (Halterman 2001, McNeikt al. 2011, McNeil et alin prep). To accommodatethe
additional Julysurvey, we increased the frequency ofour peak breeding seasorsurvey
effort from once every 1220 daysto once every 12days. The addedlulysurvey replaced
the survey previously conducted in the latter half of August, and increasele likelihood of
detecting breeding cuckoa Compared to the other survey roundghe 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 rag¢ of postbreeding cuckoos
AT A OEA OEIETC T £/ AOAET T 06 Z£AI1l [T ECOAOEITh AO

habitat occupancyof breeding cuckoos
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Tablel-1. KernYBClSurvey Period Cuckoopresenceabsencesurveys were
Dates 2012

Survey Period Dates

June T to June28 )
June29to July 10  transects on foot, between sunrise and 10:30

July 11 to July 22 o
July 230 Aug3  am. Because of the close proximity of some

Aug 4to Aug 15

conductedon survey routesalong point

a b wnNn Pk

survey routes, adjacent survey routesvere
surveyed on the same dayy different observersto minimize the possibility of double-
counting the same cuckooOn these occasions, surveyors used radios to communicate with
each other to avoid doublecounting cuckoos. Each site contained one or more survey
transects with parallel transectsspaced approximately 50 to 300m apart. Survey points
were spaced every 100 malong transects Most transects traversed through the haliat
patches. However, some transects ran along riparian habitat edges toaintain a 250m

buffer from adjacent transects and tdake advantage of greater visual detectability from
these. Survey points were located usingsarmin GPS units and at each pointe recorded

the UTM location, da¢,andtime.

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 fivésecond yellowA ET 1 AA AOAET T AT T OAHUghesAAT 1 | OE/
1999) at approximately 70 decibels once per minute for five minutesA five-second

contact call was followed by 55 seconds of active observation and listenintf.a cuckoo was
detected,callfdlaybacks were discontinued immediately and all pertinent data was

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

OOAT OAAO omnmn | A&OT T OEAThs@dsEdné t6 oiddaddbiegnal AOAA 11

disturbance and duplicate detection of the same bird.
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For eachcuckoodetection, 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, intections, 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 orheard 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 buarvey or
incidental detections. Information collected for an incidental detection was the same as

that collected for a survey detection.

Detection Probability andOccupancy

During surveys it is possible that a cuckoo is present, but remains undetecteds a result
an area may be incorrectly classified as unoccupiaedhich can result in underestimating

the true habitat occupancy MacKenzie et al. 2006).To account forthis situation, we
conducted occupancy analysewhich incorporated cuckoodetection probabilities. We
analyzed aickoo presence/absence data from our repeated surveyssing the program
PRESENCE %5 (Hines 2006) to calculatedetection probabilities, occupancy estimates (for

surveyedareas) andthe estimated proportions of habitat occupiedby 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 fronfand therefore describe) the presence absenceand
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detectability of cuckocs within the se sample units (MadKenzieet al. 2006 ch 3Williams et
al. 2002 ch 5. Sample unitsshould besimilar in size, andsized to be both meaningful to
the management ofand biologically relevant to the speciesof interest (Bart 2011).
Additionally, estimates derived from @mple units based on actual territory sizes will most
accurately reflect true habitat occupancythe proportion of sample units occupied can be
more accurately interpreted as the proportionof habitat used within the study area.We
created sample units based onestimated cuckoo territory sizes, instead ofusing area
boundaries. Estimatedhome range size in the&SFKRMn 1985 was 17.2 ha for tworadio
tracked cuckoos (using minimum convex plygon estimates)and estimated to be 20 ha for
non-telemetered cuckoogLaymon and Halterman 1985). Telemetry observationsat lower
Colorado Riverrestoration sites, estimatedthe average territory size to bebetween 19.8
and 21.7 ha(range 8.0z 48.9 using 95% KDE estimates(McNeil et al. 2010, 2011)
Halterman (2009) estimates that the average cuckoo territoryn 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 intemediate to the previously estimated territories, 25ha, and in future
SFKRYV researchve will reevaluate this selection using additionalSFKRMerritory data.
With an approximate territory -sized sample unit, results will be biologically relevant and

can bedirectly inferred to reflect cuckoo territory selection and habitat use

Tablel-2. Summary of definitions for occupancy estimation terms.
Term Definition

Sample Unit The territorysized spatial unitisedto estimate cuckoo detection pbability
and habitat occupancy (approximately 25 ha in size).

A sample unit with cuckoo survey detections durimg or more survey

Occupied Sample Unit periods

Unoccupied Sample Unit A sample unit witmo cuckoo survey detgions diring allsurvey period.
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Results

Survey Detections

From June 17o August 15, across five survey periodand 17 survey routes we conducted
85 surveys (Map b), yielding 123 yellow-billed cuckoo detections Figure 1-1, Map c, Table
1-3and Table 1-4). Fewer cuckoos were detected at the KRP (22) compared to the SFWA
(101). Across all areas, cuckoo detections pkad in mid-July (survey period 3), declined
sharply by late-July (survey period 4) and then reboundedn early-August (survey period

5), (Figure 1-1). However the detection trends varied between survey area§igure 1-1

and Table1-3). Detections in the KRP peaked in earuly (10 detections,survey period 2)
and declined to zero by early AugustWhereas, detections at the SFWA peaked in lajene,
mid-July and early August18, 28 and 25 detections in survey periods 1, 3, and 5) and were
less frequent in earlyJuly and lateJuly (15 detections in survey periods 2 and 4) Figure

1-1 and Table 1-3).

All Surveys
— SFWA
30 | ——KRP

Number of Survey Detections
N
o

Survey Period

Figurel-1. Detections aralisplayed bysurvey periodor all sites (gree))the South Fork Wildlife Area
(SFWA, blugand the Audubon Kern River Preserve (KRP, red)
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Map b Stt26mn0 At poltRfor@ltistryeg eriodsdnNid &a¥n River Valley, Kern Co. California, 2012.
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