BUTTE COUNTY FOREST ADVISORY COMMITTEE

MINUTES – September 22, 2014I
1.00

4:05 PM Call to order – Development Services Conference Room – 7 County Center Drive, Oroville,
CA

2.01

Roll Call – Members present: Frank Stewart, Teri Faulkner, Jim Shary, Vance Severin, Peggy Moak.
Alternates present: Pete Moak, Nani Teves
Butte County Federal/State Land Use Coordinating Committee members present: Paul Gosselin,
Peggy Moak

Public/Interested Parties: Chuck Thistlewaite, Bob Gage, Charlotte Hilgeman, Fred Thorne, Kevin
Vella, Kevin Wright
__________________________________________________________________________________________
3.00

Consent Agenda: Minutes for August 25, 2014 were reviewed. M-Faulkner 2nd Shary
Vote: Motion approved - 3 in favor, 1 abstention (Severin)

4.00

Agenda

4.01

Self introduction of FAC Members, Alternates, Coordinating Committee members and members of
the public.

4.02

Review of the GIS maps provided by Butte County’s GIS Department, and the webpages related to
the Coordinating Committee and the Forest Advisory Committee – INFORMATION ONLY

4.03

Discussion of the Fish & Wildlife proposed designation of critical habitat for the yellow-billed cuckoo
along the Sacramento River corridor. Trish Puterbaugh and Jim Shary provided feedback from
stakeholders and the group conducted a lengthy discussion resulting in a decision to forward the
feedback from the group to the Coordinating Committee for consideration - NO ACTION TAKEN

4.04

Discussion of the USFS’s proposed Groundwater Management Directive (Paul Gosselin)INFORMATION ONLY
 A draft letter from the Board of Supervisors was shared. It emphasizes the lack of
coordination with the county on this important issue

4.05

The Memorandum of Agreement between the Forest Service, BLM, RCRC (Rural County
Representatives of California) and CSAC (California State Association of Counties) and the memo
from Randy Moore, Regional Forester reviewed and discussed from the perspective of their influence
on USFS coordination actions. INFORMATION ONLY

4.06

Review and discussion of 4th Quarter SOPAs for Lassen and Plumas Forests was led by Chair
Stewart. He recommended all FAC members contact Kim Earll, Lassen Environmental Coordinator
(252-6638) and Terry Simon Jackson, Plumas Planning Staff Officer (283-7820) to get on their
distribution list. Hard copy by mail is recommended. Mention of Lassen NF ML3 Road Evaluation –
EA, scoping process starting in September 14, and Almanor Ranger District Grizzly Restoration
Project, scoping beginning in August 2014. Question: Have there been any coordination efforts from
Butte or other surrounding counties on these plans? Refer to Mike Crump for next meeting.
NO ACTION TAKEN

4.07

Mike Crump, Coordinating Committee, will be the point person to invite Forest Service Managers

to appear at a joint meeting of the FAC and the Coordinating Committee, at the earliest date
possible. INFORMATION ONLY
4.08

Review of proposed changes to Bylaws (complete copy attached):
Changes proposed and approved 8-25-14:
 Article IV, Section 3 - In order to preserve continuity, alternates for each category will serve initial
terms that are the opposite of the member for the area of expertise for which they were
appointed.
 Article IV, Section 4 – If a member is unable to attend a scheduled meeting, the alternate for the
category to which he/she was appointed is authorized to vote at that meeting.
Non-material changes:
 Article I, last sentence - Properly state the name of the Coordinating Committee: “the Butte
County Federal/State Land Use Coordinating Committee (“Coordinating Committee”), and to
serve as a resource in Coordination efforts.”
 Article III, first sentence to read “…stakeholder and informational resource…”
 Correct Article IV Section numbering
 Use the parenthetical reference to Coordinating Committee throughout the remainder of the Bylaws.
MOTION: Approve amended Bylaws and recommend the Coordinating Committee submit the
amended Bylaws to the Board of Supervisors for approval. (Faulkner) 2nd (Severin).
Motion Approved – Vote: 4 - 0

4.09

Discussion of Article III of Bylaws: Committee Purpose INFORMATION ONLY

4.10

Discussion: Board of Supervisors’ process for consideration for selecting Alternates.
MOTION: Require interested parties to submit, or have previously submitted, a letter stating
qualifications and area of interest to the Board. (Stewart) 2nd (Faulkner)
Motion approved 4-0

4.11

New Business: Agenda items for next meeting to include:
 Mike Crump to provide overview of coordination activity to date, including comments
 What is the number one reason tourists come to Butte County (Hilgeman’s request)
 General Plan overview – elements related to FAC purpose – Chuck Thistlewaite
 Discuss solving abuse of BLM, USFS & other lands in close proximity to residential areas –
law enforcement or ranger presence?
 Review and discussion of 1st Qtr – 2015 SOPA’s (October 2014 through December 2014) for
Plumas and Lassen National Forests

4.12

Public Comment: Introductions and comment opportunities provided throughout the meeting.
(THE COMMITTEE IS PROHIBIITED BY STATE LAW FROM TAKING ACTION ON ANY ITEM
PRESENTED IF IT IS NOT LISTED ON THE AGENDA)

4.13

The next meeting is scheduled for October 27 at 6:00 PM at the Durham Library.

U.S. Fish & Wildlife Service

Critical Habitat
What is it?
When the Fish and Wildlife Service
proposes a listing under the Endangered
Species Act, we are required to consider
whether there are geographic areas that
are essential to conserve the species. If
so, we may propose designating these
areas as critical habitat.
Here are answers to some of the most
frequently asked questions about critical
habitat.

What is critical habitat?
Critical habitat is the specific areas
within the geographic area, occupied by
the species at the time it was listed, that
contain the physical or biological features
that are essential to the conservation
of endangered and threatened species
and that may need special management
or protection. Critical habitat may also
include areas that were not occupied by
the species at the time of listing but are
essential to its conservation.
An area may be excluded from critical
habitat designation based on economic
impact, the impact on national security,
or any other relevant impact, if we
determine that the benefits of excluding
it outweigh the benefits of including it,
unless failure to designate the area as
critical habitat may lead to extinction of
the species.
Critical habitat designations affect only
Federal agency actions or federally
funded or permitted activities. Critical
habitat designations do not affect
activities by private landowners if
there is no Federal “nexus”—that is,
no Federal funding or authorization.
Federal agencies are required to avoid
“destruction” or “adverse modification”
of designated critical habitat. The ESA
requires the designation of “critical
habitat” for listed species when “prudent
and determinable.”

What provisions of the Endangered
Species Act relate to critical habitat?
To protect endangered and threatened

About 90 miles northwest of Las Vegas,
Nevada, Ash Meadows National Wildlife
Refuge was established to protect endangered
species in uplands and spring-fed wetlands.
Plants and animals found nowhere else
in the world are at home here, including
the endangered Devil’s Hole pupfish, the
endangered Amargosa niterwort (a plant),
and a threatened aquatic beetle species, the
Ash Meadows naucorid.
Photo of Ash Meadows National Wildlife Refuge by Mike Bender, USFWS
Photo of the Devil’s Hole pupfish by Olin Feurerbacher, USFWS

species, the Endangered Species Act
makes unlawful a range of activities
involving such species without a permit
for purposes consistent with conservation
goals of the Act. These activities include
take, import, export, and interstate or
foreign commerce. “Take” includes kill,
harm, harass, pursue, hunt, capture, or
collect or to attempt to engage in any
such conduct.
The Act requires Federal agencies
to use their authorities to conserve
endangered and threatened species and
to consult with the Fish and Wildlife
Service about actions that they carry
out, fund, or authorize to ensure that

they will not destroy or adversely modify
critical habitat. The prohibition against
destruction and adverse modification of
critical habitat protects such areas in the
interest of conservation.

How does the Fish and Wildlife Service
determine areas to designate as critical
habitat?
Biologists consider physical and
biological features that the species
needs for life processes and successful
reproduction. These features include:
n space for individual and population
growth and for normal behavior;

species needs to survive and reproduce.

Myths & Realities
Does designating critical habitat mean no further development can occur?
No. A critical habitat designation does not necessarily restrict further
development. It is a reminder to Federal agencies of their responsibility to
protect the important characteristics of these areas.
Does a critical habitat designation affect all activities that occur within the
designated area?
No. Only activities that involve a Federal permit, license, or funding, and are
likely to destroy or adversely modify critical habitat will be affected. If this is
the case, we will work with the Federal agency and landowners—including
private landowners-- to amend their project to enable it to proceed without
adversely affecting critical habitat. Most Federal projects are likely to go
forward, but some may be modified to minimize harm.

n cover or shelter;
n food, water, air, light, minerals,
or other nutritional or physiological
requirements;
n sites for breeding and rearing
offspring, germination, or seed dispersal;
and
n habitats that are protected from
disturbances or are representative of the
historical geographical and ecological
distributions of the species.
What is the process for designating critical
habitat?
The Service may propose to list a species
and concurrently propose to designate
critical habitat, or it can address a
species’ critical habitat up to a year
after the date of its listing. The Service
proposes a critical habitat designation,
publishing it in the Federal Register
and requesting public comments. We
may modify a proposal as a result of
information provided in public comments.
We base our final designation of critical
habitat on the best scientific data
available, after taking into consideration
the probable economic and other impacts
of the designation. After reviewing the
comments, the Service responds to them
and publishes a rule, including final
boundaries, in the Federal Register.

Are Federal agencies required to consult
with the Fish and Wildlife Service outside
critical habitat areas?
Yes, even when there is no critical
habitat designation, Federal agencies
are required fulfill their conservation
responsibilities by consulting with

the Fish and Wildlife Service if their
actions “may affect” listed species. The
requirement helps to ensure that Federal
agencies do not contribute to the decline
of endangered and threatened species or
their potential for recovery.

What is the purpose of designating
critical habitat?
Designating areas as critical habitat
does not establish a refuge or sanctuary
for a species. Critical habitat is a tool
to guide Federal agencies in fulfilling
their conservation responsibilities by
requiring them to consult with the Fish
and Wildlife Service if their actions may
“destroy or adversely modify” critical
habitat for listed species. A critical
habitat designation helps to protect
areas—occupied and unoccupied—
necessary to conserve a species. Critical
habitat has value in requiring the Service
to gather more detailed information
about a species than what is required for
listing, thereby increasing knowledge
to share with Federal agencies—and, in
turn, increasing their effectiveness.

The areas shown on critical habitat maps
are often large. Are all the areas within
the mapped boundaries considered
critical habitat?
No. Our rules typically exclude developed
areas such as buildings, roads, airports,
parking lots, piers, and similar facilities.
Accompanying text describes those
areas.
Critical habitat is designed to protect
the essential elements of physical and
biological features of a landscape and
essential areas in the appropriate
quantity and spatial arrangement that a

Why are large areas shown on critical
habitat maps if the entire area is not
actually considered critical habitat?
In some cases, precisely mapping
critical habitat boundaries is impractical
or impossible, because the required
descriptions for these precise boundaries
would be unwieldy.

Does the Act require consideration of
economic impacts as part of designating
critical habitat?
Yes. The Service is required to consider
potential economic impacts, as well
as any other benefits or impacts of
designating critical habitat—and
may exclude an area if the benefits of
excluding it outweigh the benefits of
including it unless that would result in
the extinction of the species.

Do economic considerations affect
decisions to list species as endangered or
threatened?
No, the Act requires listing decisions
to be made solely on the basis of the
best available scientific and commercial
information.

What is the impact of a critical habitat
designation on economic development?
Most activities that require consultation
by Federal agencies proceed without
modification. In areas where the species
is not present, some project modifications
that would not have occurred without
the critical habitat designation may be
required. For example, the U. S. Army
Corps of Engineers may schedule a
beach renourishment project—that is
adding sand to a beach to stabilize it—
before or after the nesting season of sea
turtles to avoid harm to the sea turtles,
their eggs, or their hatchlings.

How many species have critical habitat
designations?
As of April 1, 2011, critical habitat
has been designated for 604 of the
1,372 U.S. species, subspecies, and
distinct vertebrate populations listed as
threatened or endangered.

U.S. Fish & Wildlife Service
Endangered Species Program
703/358-2171
http://www.fws.gov/endangered/
September 2011
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TABLE 2—THREATS TO HABITAT AND POTENTIAL SPECIAL MANAGEMENT CONSIDERATIONS—Continued
[See end of table for definition of codes]

Critical
habitat unit
67
68
69
70
71
72
73
74
75
76
77
78
79
80

.................
.................
.................
.................
.................
.................
.................
.................
.................
.................
.................
.................
.................
.................

Threats from
alteration of
hydrology

Name of unit
UT–7 San Juan River 3 ............................................
UT–8 Virgin River 2 ..................................................
ID–1 Snake River 1 ...................................................
ID–2 Snake River 2 ...................................................
ID–3 Big Wood River ................................................
ID–4 Henry’s Fork and Teton Rivers ........................
NV–1 Upper Muddy River .........................................
NV–3 Lower Muddy River .........................................
NV–4 Carson River ...................................................
NV/AZ–1 Virgin River 1 .............................................
WY–1 Green River 3 .................................................
WY/UT–1 Henry’s Fork of Green River ....................
TX–1 Arroyo Caballo, Rio Grande ............................
TX–2 Terlingua Creek and Rio Grande ....................

B,
A,
A,
A,
B,
A,
B,
A,
A,
B,
A,
B,
A,
A,

C ....................
B, C ................
B, C, D ...........
B, C ................
C ....................
B, C ................
C, D ...............
B, C ................
B, C, D ...........
C, D ...............
B, C ................
C ....................
B, C ................
B, C ...............

Threats from
floodplain
encroachment
I ..........................
E, F, G, H, I, J ....
E, F, G, H, I ........
E, F, G, H, I ........
E, F, G, H, I ........
E, F, G, H, I ........
E, F, G, H, I, J ....
E, F, G, H, I, J ....
E, F, G, H, I, J ....
E, F, G, H, I, J ....
E, F, G, I, J ........
F, G, H, I ............
E, F, G, H I .........
............................

Other threats
K,
K,
K,
K,
K,
K,
K,
K,
K,
K,
K,
K,
K,
K,

M, N ...............
L, M, N ...........
L, M, N ...........
L, M, N ...........
L, M, N ...........
L, M, N ...........
L, M, N ...........
L, N ................
L, N ................
L, M, N ...........
L, M, N ...........
M ....................
L, M, N ...........
M, N ...............

Special
management
O,
O,
O,
O,
O,
O,
O,
O,
O,
O,
O,
O,
O,
O,

P,
P,
P,
P,
P,
P,
P,
P,
P,
P,
P,
P,
P,
P,

Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.

Definition of Codes. Threats from alteration of hydrology: (A) Change in hydrology from upstream dams; (B) surface diversions; (C) groundwater withdrawals; and (D) fluctuating reservoir levels. Threats from floodplain encroachment: (E) Agricultural development; (F) other development (residential, industrial, etc.); (G) bank stabilization; (H) levee construction and maintenance; (I) road and bridge construction and maintenance; and (J) gravel mining. Other threats: (K) Overgrazing; (L) pesticide drift; (M) woodcutting; and (N) recreation. Special management considerations: (O) Manage hydrology to mimic natural flows and floodplain processes; (P) prevent encroachment into floodplain; and (Q) control expansion of and habitat degradation caused by nonnative vegetation.

California (6 Units)
Unit 1: CA–1
County

Eel River; Humboldt

Proposed critical habitat unit CA–1 is
4,909 ac (1,987 ha) in extent. It is an 8mi (13-km)-long continuous segment of
the lower Eel River from west of the
town of Fortuna downstream to a point
in the estuary (mouth) of the lower Eel
River in Humboldt County, California.
The entire proposed critical habitat unit
is privately owned. The site represents
the northwestern limit of the known
current breeding range of the species.
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Unit 2: CA–2 Sacramento River;
Colusa, Glenn, Butte, and Tehama
Counties
Proposed critical habitat unit CA–2 is
35,418 ac (14,333 ha) in extent. It is a
69-mi (111-km)-long continuous
segment of the Sacramento River
starting 5 mi (8 km) southeast of the city
of Red Bluff in Tehama County,
California, to the downstream boundary
of the Colusa-Sacramento River State
Recreation Area next to the town of
Colusa in Colusa County, California.
The middle segment of the river flows
through Butte and Glenn Counties.
Approximately 18,827 ac (7,619 ha), or
53 percent, of proposed unit CA–2 are
privately owned; 6,375 ac (2,580 ha), or
7 percent, are in State ownership and
include Woodson Bridge State
Recreation Area, Bidwell-Sacramento
River State Park, and Colusa State
Recreation Area managed by the
California Department of Parks and
Recreation; 14 ac (6 ha) is Cachil Dehe
Band of the Wintun Indian tribal land;
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and 10,203 ac (4,129 ha), or 12 percent,
are in Federal ownership located on the
Sacramento River National Wildlife
Refuge (NWR) managed by the U.S. Fish
and Wildlife Service. State and county
road crossings account for less than 1
percent of total proposed unit CA–2
ownership. This site has been a major
nesting area for the species in the recent
past. It is an important area to maintain
for occupancy during species recovery.
Unit 3: CA–3
County

Sutter Bypass; Sutter

Proposed critical habitat unit CA–3 is
1,090 ac (441 ha) in extent. It is a 7-mi
(11-km)-long continuous segment of the
Sutter Bypass starting upstream at a
point on the Sutter Bypass 8 mi (13 km)
west of Yuba City in Sutter County,
California, primarily on the Sutter NWR.
Approximately 524 ac (212 ha), or 48
percent, of proposed unit CA–3 are
privately owned, and 566 ac (229 ha), or
52 percent, are in Federal ownership
located on the Sutter NWR managed by
the U.S. Fish and Wildlife Service. The
site has recently been one of the most
regularly occupied sites in the
Sacramento Valley and provides a
movement corridor between larger
habitat patches.
Unit 4: CA–4 South Fork Kern River
Valley; Kern County
Proposed critical habitat unit CA–4 is
2,862 ac (1,158 ha) in extent. It is a 8mi (13-km)-long continuous segment of
the South Fork Kern River from west of
the town of Onyx downstream to Lake
Isabella, and includes the upper 0.6 mi
(1.0 km) of Lake Isabella in Kern
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County, California. Approximately
1,644 ac (665 ha), or 57 percent, of
proposed Unit CA–4 are privately
owned, and 1,218 ac (493 ha), or 43
percent, are in Federal ownership
located on the Sequoia National Forest
managed by the USFS. Numbers of
breeding western yellow-billed cuckoos
have been stable at this site. The site
provides a stopover area or movement
corridor between western yellow-billed
cuckoos breeding on the Colorado River
and the Sacramento River.
Unit 5: CA–5
County

Owens River; Inyo

Proposed critical habitat unit CA–5 is
1,598 ac (647 ha) in extent. It is a 26mi (42-km)-long continuous segment of
the Owens River from Steward Lane,
located 3 mi (5 km) southeast of the
town of Big Pine, south to a point on the
Owens River 4 mi (7 km) southeast of
the town of Independence, within Inyo
County, California. Approximately
1,597 ac (647 ha) are owned and
managed by the Los Angeles
Department of Water and Power
(LADWP), and 1 ac (less than 1 ha) is
in Federal ownership managed by BLM.
This site provides nesting habitat for
multiple pairs of western yellow-billed
cuckoos. The site also provides a
movement corridor to habitat farther
north.
Unit 6: CA–6 Prado Flood Control
Basin; Riverside County
Proposed critical habitat unit CA–6,
the Prado Flood Control Basin, is 4,406
ac (1,784 ha). It is located in Riverside
County, approximately 4 mi (7 km) west
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Moak, Peggy
From:
Sent:
To:
Subject:
Attachments:

jdshary@juno.com
Friday, September 26, 2014 11:07 AM
Moak, Peggy
RE: Yellow-billed Cuckoo info and possible reponse to the USFWS by the
Board of
Supervisors
YBCU2012_annual_report_final.pdf; PRBO_YBCU_2011_report.pdf; YBCU_2010_final.pdf;
Yellow_billedCuckoo_TargetedConservationPlanning_09272013.docx; usda-2014-farm-billhighlights.pdf; critical_habitat.pdf; Federal Register, Butte County areas.pdf

Peggy, in follow-up to our last Forest Advisory Committee meeting, see attached. From the 2011/12 surveys
(these are the latest I could find), to my knowledge no birds were detected in Butte County along the Feather
River and I believe only 4 were sighted in the Ord Bend/Glenn area along the Sacramento River (in Butte
County) . Note that the 2011 and 2012 PRBO reports/surveys did not confirm or sight any nesting locations in
the proposed areas. I think this is significant since the reason stated in the Federal Register for continued
protection is that the proposed area has been a major nesting area in the recent past for the species. If it is a
major nesting area in the recent past, it begs the question as to why no nests were sighted in 2011/12. The
research seems to be incomplete or inconclusive. Note that in multiple instances in the reports, there are
references to survey time constraints or lack of data used in tracking and that there was not enough data to
conclude the population density of the species or what specific territory region it occupies. One interesting note
in the H.T. Harvey and Associates working draft is a statement "that since 1996, riparian vegetation due to
restoration efforts in the Upper Sacramento River Conservation Planning area has increased by almost 5000
acres". Considering the increase in restored habitat, you would surmise that the cuckoo population would
increase if it's population is being hindered by habitat issues. In light of the data, I think the potential economic
impacts to our farmers and the public outweigh the restrictions on land use in the proposed areas. Along with
this economic impact, I am concerned that it may potentially limit hunter public access to portions of state or
federal lands or possibly eliminate hunting of doves or other species for certain parts of the year. Along with
the information on the Cuckoo, I also included a data sheet on the Federal Farm Bill. By definition, if any of
our farmers along the proposed areas are involved in aspects of the Farm Bill, they would be mandated to
comply with the Critical Habitat designation requirements on their land since these are federal funds. This is in
addition to any Federal permits they need to take part in their farming operations which mandates
compliance. It is my desire that the Coordinating Committee thoughtfully consider this issue and
prepare comments to the Board of Supervisors that the USFWS proposal of Critical Habitat designation of the
Cuckoo would have a negative economic impact on our County. As you know a formal response to the
USFWS is due by October 14th. Let me know if there is any additional information or follow-up information
that I can assist with. Jim Shary

____________________________________________________________
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Yellow-billed Cuckoo Telemetry Study
Along the Sacramento River
2011 Report

Mark D. Dettling and Christine A. Howell
PRBO Conservation Science
3280 Cypress Dr. #11
Petaluma, CA 94954
PRBO Contribution #1825

Executive Summary
Between July 6 and August 7, 2011, we captured and attached radio transmitters to Yellow-billed
Cuckoos along the Sacramento River in order to determine their territory size. We played Yellow-billed
Cuckoo calls to draw them into mist nets to safely catch them. Attempts were made on a total of 14
days at 3 different sites. We captured two individuals, giving each a federal band, a unique combination
of three color bands, and a radio transmitter. The transmitter on the first individual fell off before we
were able to gather territory information. We were only able to follow the second individual for one day
before it disappeared. We did not gather enough information to determine territory size. This work
increased our knowledge of how to safely and effectively catch Yellow-billed Cuckoos and reliably attach
radio transmitters.

Introduction
In California the Yellow-billed Cuckoo (“Cuckoo”) has been designated an endangered species. The
entire western population of the Cuckoo has been designated “warranted but precluded” for federal
threatened or endangered species status (US Fish and Wildlife Service 2001). Within California, the birds
maintain breeding populations along the Sacramento, Kern, and Colorado Rivers. These isolated
locations are in sharp contrast with their more expansive historic range, including throughout the
Central Valley (Gaines and Laymon 1984, Laymon and Halterman 1989). A recent survey of the
Sacramento River population has shown a decline since the last major survey in 2000 (Dettling and
Howell 2011).
The secretive nature of Cuckoos requires call playback surveys to elicit a response that can be detected
by a surveyor. Even with these techniques, the probability that a surveyor will detect an individual that
is present is much less than one (Dettling and Howell 2011). To develop an accurate population
estimate, we need to account for the fact that our surveys do not detect all individuals present. A
statistical technique called occupancy modeling can be used to incorporate the probability of detection
into a population estimate (Mackenzie et al. 2005). For this estimate to be accurate we need to know
the appropriate scale (MacKenzie et al. 2005), which in this case would be an average Cuckoo territory
size. The territory size for this population of Cuckoos is unknown.
In an attempt to generate an estimate of Yellow-billed Cuckoo territory size on the Sacramento River,
we conducted a radio telemetry study. Since adult Cuckoos have never been captured along the
Sacramento River, we were also refining techniques developed with other populations. Finding safe and
effective ways to catch Cuckoos will aid in future telemetry work, which will not only help in determining
territory size, but will also allow us to gather more information about nesting habits, habitat
requirements, and feeding habits.

Methods
We conducted call playback surveys to locate individual Cuckoos, which we then attempted to capture.
The survey method we used followed the protocol adopted by the Western Yellow-billed Cuckoo

Working Group. Briefly, the method calls for broadcasting the contact call of a Cuckoo a series of five
times with one minute of silence between each call. The surveyor looks and listens for a response. If no
response is detected the surveyor moves approximately 100 m along the transect through the riparian
forest and repeats the playback series. All surveyors were trained in the protocol.
During our 2010 surveys, there were several sites that had multiple detections (Dettling and Howell
2011) and we chose to focus our efforts on those sites this year. We conducted surveys at the Rio Vista,
Pine Creek, and Packer Island units of the Sacramento River NWR, as well as at the Site 21 and Princeton
East units of California DFG Sacramento River Wildlife Area (Table 1). Our surveys were coordinated with
another researcher (Matt Rogers) working with Cuckoos to maximize the area covered.
Table 1. Locations and dates of Yellow-billed Cuckoo surveys in 2011.

Location Name
Rio Vista
Pine Creek
Packer Island
Site 21
Princeton East

Dates of Surveys
6/30
7/1, 7/12
7/8
7/2, 7/11
7/18

Once Cuckoos were located, our efforts were focused on catching those individuals. We used a target
netting approach to attempt to capture them. We chose locations near where we had detected a
Cuckoo and where we could raise a mist net. Three 60 mm mesh mist nets were hung, one on top of the
other, on poles that reached approximately 9 m. Calls were broadcast through two to three speakers
setup near the net to lure the Cuckoos low enough to be caught. Target netting attempts occurred early
in the morning, with the playback lasting up to 45 minutes. The nets were attended at all times while
they were open.
If a Cuckoo was caught, it was immediately removed and taken to a nearby area for processing. The
birds were handled according to established banding protocols, minimizing stress on the bird. Each bird
was given a uniquely numbered USGS aluminum leg band, a unique combination of three Darvic plastic
color bands, and a radio transmitter (Holohil, BD-2, 1.8g). The transmitter was attached either with glue
on the bird’s back or sewn to the two central tails feathers. Transmitters had a battery life of 14 weeks.
Information on the bird’s age and sex, along with physical measurements (e.g. tail, wing, and bill length)
were recorded. All bird handling was conducted by trained biologists with appropriate permits.
Target netting occurred at three locations (Figure 1) during July and early August (Table 2).
Table 2. Locations and dates of target netting attempts.

Location Name
Rio Vista
Pine Creek
Site 21

Dates of Attempts
7/7, 7/10, 7/15. 7/22, 7/27, 7/28, 7/29, 8/2
7/6
7/13, 7/14, 7/19, 7/20, 8/7

Figure 1. Locations of units where target netting attempts occurred in 2011.

After an individual was banded and released, we monitored it for at least half an hour to monitor the
health of the bird, as well as to make sure the transmitter was working.
Radio tracking of the tagged birds started the day following its capture. Birds would be tracked by
following the radio signal, with a GPS location taken every 30 minutes or after the individual was refound after it moved. We planned to follow each tagged bird every day for one week, and then every
couple of days after that until the bird left or the transmitter died.

Results
Our surveys detected one individual at Site 21 and the other researcher had two detections at Rio Vista.
We encountered more individuals while target netting and radio tracking. In total, there were two
cuckoos at Site 21 and 4-5 at Rio Vista.
We attempted to target net at Rio Vista (8 days), Site 21 (5 days), and Pine Creek (1 day) (Table 2).
Target netting locations were chosen near a detection where there were short trees or shrubs to help
conceal the net. The locations of the nets at each site are mapped in Figures 2-4.
Figure 2.

Figures 3 and 4.

We captured two Cuckoos at Rio Vista, one on July 22 and one on July 29. No Cuckoos were captured at
Pine Creek or Site 21.
The first bird we caught was an adult (after hatch year, AHY) with a brood patch, indicating that it had
been incubating eggs. Both sexes incubate, so they both develop a brood patch. No characteristics of a
Cuckoo in the hand will allow one to determine the sex. The bird was given band number 74244823 and
color band combination RS/BY (red over silver on the left leg and blue over yellow on the right leg). A
few feathers on it back were clipped to glue the transmitter on its back. A dab of acryllinitrile (Super
Glue) was used to secure the transmitter on the upper back. With this attachment method the
transmitter should fall off within two months. The frequency of the transmitter was 159.560 and was
properly transmitting at the time of release.
We attempted to radio track the first bird the day after we caught it, but we never picked up a signal.
The Cuckoo was very vocal and we were able to locate it and confirm the color band combination. It
appeared as though the transmitter had fallen off the birds back. We were able to confirm the presence
of this individual several times over the following two weeks.
The second Cuckoo we captured was in the same area of Rio Vista as the first and was also an adult of
unknown sex with a brood patch. The bird was given band number 74244824 and color band
combination YS/GY (yellow over silver on the left leg and green over yellow on the right leg). Since the
first transmitter fell off, we tried a different technique for attaching the transmitter that was more
secure. Dental floss was used to sew the transmitter to the two central tail feathers. Specifically, the
floss was threaded through two tubes on the transmitter and then through the shaft of the feathers
near their base. With this method the transmitter would fall off when the feathers are molted in the
winter. The transmitter frequency was 159.580 and was properly transmitting at the time of release.
The day following capture we were able to locate and track the second individual. The transmitter was
working properly and was still well attached. We followed the bird for about 3 hours. The following day
we tried to track the bird, but did not pick up a signal and were not able to locate the bird otherwise.
We continued to look for the individual for a week without success. On August 3, Henry Lomeli (DFG)
attempted to locate a signal from his boat on the Sacramento River along the entire length of Rio Vista
as well as further south. He did not pick up a signal.

Discussion
With only one day’s worth of tracking information, we were unable to gather enough information to
determine the Cuckoo’s territory size. While this is disappointing, we did gain valuable knowledge about
the techniques for capturing Cuckoos and which attachment methods work best.
For target netting Cuckoos we found that it was best to set up where the top of the net was near the top
of the trees and where the trees were sparsely spaced. When the trees were much taller than the net,
the Cuckoos stayed high and never came low enough to be caught. If we were in an area where the
trees were short, it forced the Cuckoo to fly in lower to investigate the calls. Also, when the trees were
sparse we had a better chance of drawing the bird to the exact trees we wanted them in.

Gluing the transmitter to the bird’s back proved to be an unreliable attachment method. Sewing the
transmitter to the tail was much more secure and will last longer. This attachment method has little
impact on the birds’ habits.
In the future we would like to include taking a blood sample in our processing of Cuckoos. With a blood
sample we will be able to tell the sex of the individual. Males and females may have different territory
sizes, and a blood sample is the only reliable way to determine the sex of Cuckoos.
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2014 Farm Bill Highlights
Farm Safety Net
Before the 2014 Farm Bill
• The 2008 Farm Bill continued direct payments—a
system that paid producers regardless of whether
they incurred losses.
• Disaster assistance programs expired in fiscal
year 2011. Since then, producers impacted by
disease or adverse weather conditions have not
received financial assistance for losses incurred.

2014 Farm Bill
• Eliminates direct payments and continues crop insurance.
• Producers will choose between the Price Loss Coverage and
Agricultural Risk Coverage. Establishes the Dairy Margin
Protection program.
• Restores livestock disaster assistance for losses dating back to
2011, and establishes a permanent livestock disaster program.

Rural Development
Before the 2014 Farm Bill
• USDA programs support investments in the
rural economy through grants, loans and loan
guarantees with an emphasis on essential
infrastructure, small business development, job
creation, and growth.

2014 Farm Bill
• Continues USDA Rural Development programs. Provides $15
million to support rural business development and growth through
the Rural Microentrepreneur Assistance Program.
• Provides $150 million for water and wastewater infrastructure.
• Reserves 10% of certain programs for regional, long-term
investments to better promote economic development through
regional planning and leveraging of resources.

Trade and Foreign Agriculture
Before the 2014 Farm Bill
• USDA expands markets for U.S. agricultural
goods through the Foreign Market Development
Program and Market Access Program. Local and
Regional Procurement (LRP) authorized as a pilot
to provide international development assistance
and expedite food aid.

2014 Farm Bill
• Continues authorization for $200 million annually for international
market development.
• Authorizes up to $80 million for LRP and makes the program
permanent.
• Provides more flexibility for USAID to use cash assistance in
administering the Food for Peace program.
• Increases flexibility for assistance in emergency situations.

Research
Before the 2014 Farm Bill
• USDA advances scientific knowledge related
to agriculture through research, extension, and
education. Specialty Crop Research Initiative
(SCRI) funded at $40 million annually.

2014 Farm Bill
• Endows $200 million for a foundation for agricultural research.
• Doubles the funding for SCRI to $80 million annually

Conservation
Before the 2014 Farm Bill
• The 2008 Farm Bill built on past farm bills,
providing further conservation opportunities for
farms and ranchers.

2014 Farm Bill
• Consolidates conservation programs for flexibility, accountability
and adaptability at the local level.
• Links basic conservation practices to crop insurance premium
subsidy for highly erodible lands and wetlands.
• Builds upon previous successful partnerships and encourages
agricultural producers and partners to design conservation
projects that focus on and address regional priorities.

Renewable Energy and Energy Efficiency
Before the 2014 Farm Bill
• The 2008 Farm Bill established new energy
programs, including the Biorefinery Assistance
Program, the Biobased Marketing Program and
the Biomass Crop Assistance Program.

2014 Farm Bill
• Reauthorizes and provides $880 million for energy programs
established in the 2008 Farm Bill.
• Expands Biorefinery Assistance Program to include biobased
product and renewable chemical manufacturing.
• Expands Biopreferred program to include forestry products.

Forestry
Before the 2014 Farm Bill
• The Forest Service (FS) was granted Stewardship
Contracting Authority through FY14.
• Good Neighbor Authority allowed State Foresters
in CO and UT to conduct restoration services
on National Forest System Lands. Expanded to
include all states in FY14, through FY18.

2014 Farm Bill
• Makes Stewardship Contracting Authority permanent, allowing
FS to conduct restoration work and stimulate job growth.
• Makes the Good Neighbor Authority permanent and available
nationwide.

Nutrition
Before the 2014 Farm Bill
• The Supplemental Nutrition Assistance Program
(SNAP) is the cornerstone of the Nation’s food
assistance safety net, helping families put food on
the table.
• The Emergency Food Assistance Program
(TEFAP) supports food banks and food pantries.

2014 Farm Bill
• Maintains SNAP eligibility for millions of low-income families.
• Provides $200 million for job training and $100 million to increase
fruit and vegetable purchases.
• Provides $250 million in additional funding for TEFAP.
• Authorizes $125 million for the Healthy Food Financing Initiative
to make nutritious food more accessible.

Next Generation Farmers and Ranchers
Before the 2014 Farm Bill
• The 2008 Farm Bill established the Beginning
Farmers and Ranchers Development Program
with $75 million for FY 2009 to FY 2012.

2014 Farm Bill
• Provides $100 million for the Beginning Farmers and Ranchers
Development Program.
• Increases access to capital and supports crop insurance and risk
management tools, including reducing crop insurance premiums
during the first 5 years of farming.

Local and Regional Food Systems
Before the 2014 Farm Bill
• The Farmers Market Promotion Program (FMPP)
funded at $10 million annually.

2014 Farm Bill
• Renames FMPP to “Farmers Market and Local Food Promotion
Program” and provides $30 million annually.
• Continues to reserve funds in the Business & Industry Loan
Program for locally- and regionally- focused businesses.
• Advances growth of local and regional food systems with $65
million for Value Added Product Market Development Grants.

Specialty Crops and Organics
Before the 2014 Farm Bill
• Funded the Specialty Crop Block Grant Program
(SCBG) at $52 million annually to promote fruit
and vegetable production.
• The 2008 Farm Bill provided $55 million to
strengthen the nation’s infrastructure for pest
detection and threat mitigation, and to safeguard
nursery production.

2014 Farm Bill
• Provides $72.5 million annually for SCBG.
• Provides new resources for organic farmers, including funding
the Organic Cost Share program at $11.5 million annually.
• Increases funding for pest and disease management and
disaster prevention to $62.5 million per year, and $75 million
in FY 2018 and beyond.
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EXECUTIVE SUMMARY
The Yellow-billed Cuckoo is a state endangered species in California with breeding
populations along the Sacramento River, Kern River, and Lower Colorado River. In
2010, from mid June until mid August, we conducted an extensive survey of the riparian
habitat preferred by the cuckoo along the Sacramento River from Red Bluff to Colusa.
We located 18 individual cuckoos using call playback surveys, spanning the entire study
region. We performed an occupancy analysis using a range of territory sizes (15-75 ha)
because territory size is not known for this population. Occupancy estimates predict that
approximately 38 territories were occupied, depending on the size of territories. A
population estimate derived from the occupancy estimate would be 38-76 cuckoos since
each territory could be occupied by an individual or a pair. We did not find any
significant relationships between cuckoo presence and various vegetation structure and
composition measures. We believe that the Yellow-billed Cuckoo population has
declined in the Sacramento Valley since the last survey during 2000, which is a cause for
conservation concern for this important breeding area. Restoration of riparian habitat and
further monitoring and research are needed to assist the recovery of the Sacramento
Valley breeding population.
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INTRODUCTION
The western population of the Yellow-billed Cuckoo (Coccyzus americanus) in
the United States is distinguished by its affinity for riparian habitat during the breeding
season (Hughes 1999). Loss of riparian forests due to changing land use and alterations
of river flow regime in the last 150 years have drastically reduced the amount of riparian
forest in the landscape and hence the available breeding habitat for this neotropical
migrant (Laymon and Halterman 1987). As a riparian obligate, the range of the species in
the west has been severely restricted to remaining isolated riparian forest fragments. The
western population of cuckoos once ranged from northern Mexico to the Canadian
border, however now they only breed in significant numbers in California, Arizona, New
Mexico and Texas (Gaines and Laymon 1984, Laymon and Halterman 1989, Hughes
1999). The species was listed as state endangered in California in 1988. The USFWS has
designated the western population as a distinct population segment (DPS), which is a
candidate for federal listing (US Fish and Wildlife Service 2001).
In California, the breeding range of the Yellow-billed Cuckoo once extended from
the Mexican border, along the southern coast, and through the entire Central Valley
(Grinnell and Miller 1944). They are now generally restricted to the Sacramento Valley,
the Kern River, and the lower Colorado River with individuals occasionally reported in
other areas (Laymon and Halterman 1987). The Sacramento Valley is believed to be a
major population center for the species (Halterman et al. 2001). The Sacramento River
also represents an area where cuckoo habitat potentially has increased. From 1996-2006
over 2000 ha of riparian was restored along the Sacramento River (Golet et al. 2008).
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These restoration efforts represent new habitat that is potentially suitable for cuckoos and
which did not exist, or was not mature enough for occupancy, during the last major
survey effort in 2000.
Major survey efforts along the Sacramento River were conducted in 1972-73
(Gaines 1974, Gaines and Laymon 1984), 1977 (Gaines and Laymon 1984), 1987-90
(Laymon and Halterman 1989, Halterman 1991), and 1999-2000 (Halterman et al 2001).
These surveys were done by foot and canoe, visiting suitable habitat patches, with each
study varying in extent along the Red Bluff to Colusa stretch of the river. Focused cuckoo
surveys were undertaken in 1998 (Greco 1999, Girvetz and Greco 2009), 2007 and 2008
(Hammond personal communication) along limited sections of the Sacramento River.
The more focused surveys added to our knowledge of cuckoo habitat preferences and
established that cuckoos will use restored habitat that was 4 years old (Hammond
personal communication). These latter efforts were not aimed at estimating cuckoo
population size.
The cuckoo’s elusive nature requires broadcasting a recording of its call to illicit a
playback response. Methods that rely on passively detecting individuals, such as point
counts, do not adequately survey for cuckoos. For example, in 5551 individual sampling
events during point count surveys conducted by PRBO from 1993 through 2004 in the
Sacramento Valley without call playback, there were only 8 cuckoo detections. Callplayback surveys increase the probability of detecting cuckoos relative to unsolicited
calls (Halterman 2009). The interpretation of cuckoo responses to playback surveys has
changed over time. Prior to 2003 it was thought that sex and pairing status could be
discerned by the type of call, but telemetry studies found that interpretation to be
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incorrect (Halterman 2009). Differences in the interpretation of older cuckoo surveys
make multi-year comparisons challenging.
In 2010, we undertook a comprehensive survey of Yellow-billed Cuckoos in the
riparian habitat along the Sacramento River. The objectives of the survey were, 1) to
survey all riparian areas for the presence of Yellow-billed Cuckoos using the latest
survey methods, 2) to estimate the size of the Sacramento River population, 3) to
document nests of breeding cuckoos, 4) to identify habitat characteristics associated with
breeding cuckoos, and 5) to compare our results to previous surveys of the river.

6

METHODS
Study Region
We defined the “study region” as the area along the Sacramento River between
Red Bluff and Colusa (104 river miles) that was within 2 km of the main stem of the river
(Figure 1). Our study region is the core of the cuckoo breeding range in the Sacramento
Valley, as shown by the most recent large scale survey (Halterman et al. 2001). This
section of the river passes through Tehama, Butte, Glenn, and Colusa counties from north
to south. State Highway 32, which crosses the river at Hamilton City, roughly divides the
study region in half. The habitat along the river consists of riparian scrub and riparian
forest patches surrounded by an agricultural matrix. Other habitats include gravel bars,
grasslands, and wetlands. Riparian forests in this region range from low willow (Salix
sp.) dominated to tall Fremont cottonwood (Populus fremontii) dominated (all plant
scientific names from USDA Plants Database, http://plants.usda.gov). California black
walnut (Juglans californica), valley oak (Quercus lobata), California sycamore (Platanus
racemosa), and boxelder (Acer negundo) are also present. The riparian forest understory
varies from grass dominated to a well developed shrub layer. Riparian scrub consists of
small trees (< 5m) and shrubs, with similar species composition as the riparian forest. In
many cases, riparian scrub exists as part of the early successional stages of forest
development. Restoration efforts in the region have resulted in an increase in the extent
of riparian forest of different ages (Golet et al. 2008).
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Figure 1. Map of study region, Sacramento Valley, California, including 2010 Yellow-billed
Cuckoo survey points.
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Survey Sites
We selected survey sites (management units or isolated habitat patches) within the
study region that met our criteria for potentially suitable cuckoo habitat using a
combination of satellite imagery, aerial photos (flown in 2007), GIS analyses, and
ground-truthing visits. We surveyed restored and remnant riparian forest. We considered
mature riparian habitat to be suitable to cuckoos based on previous studies in the
Sacramento Valley (Girvetz and Greco 2009), and in other regions. In remnant forests,
we selected riparian areas with tall trees (> 4 m). If trees were 3-4 m tall and adjacent
(within 50 m) to tall trees, we also included those in the survey. We surveyed restored
areas if they were over 4 years old and if they had developed a canopy layer at least 4 m
tall. Gravel bars, grasslands, and riparian areas with widely spaced trees (>50 m apart)
were not included in the survey. Isolated, narrow stringers of riparian habitat less than 30
m wide also were not surveyed.
Survey routes, a series of survey points that can all be visited in one morning,
were established within each survey site. In cases where the riparian habitat was narrow
(less than 200 m wide) or the density of the understory plants prevented timely
navigation, survey routes were established along the perimeter of the habitat. We
prioritized surveying suitable habitat on public lands, but we also surveyed private lands
that were immediately adjacent to the river. Areas only accessible from the river were
surveyed from a boat or the riverbank. Where safe landing was possible, we surveyed the
habitat along the high water line. For boat surveys we secured the boat and silenced the
motor in order to conduct the survey.
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Playback Surveys
The call-playback survey method we used is specific to Yellow-billed Cuckoos
and was developed and refined over the past decade (Halterman et al. 2001, Johnson et al.
2006, McNeil et al. 2010). The method was adopted by the Western Yellow-billed
Cuckoo Working Group to facilitate compilation and comparison of data from the entire
range.
Surveys began at sunrise and concluded by noon or when weather conditions (i.e.
wind, rain, heat) decreased detectability. At a survey point, the surveyor first paused for
one minute to listen for any spontaneously calling cuckoos and to record the GPS
coordinates onto a standardized data form. Next, the recording was broadcast 5 times
using a portable speaker, each call separated by one minute of silence. The recording is of
a single cuckoo, from the Kern River, CA population (provided by Halterman), giving
several “kuk” notes followed by several “kowlp” notes. If no cuckoos were detected, the
surveyor moved 100 m and repeated the playback protocol. Surveys were done every 100
m in part because cuckoos can have a large territory and may not be detected in the
portion of the territory in which the surveyor was conducting the playback. Additionally,
100-150 m may be the distance in which the surveyor is able to hear and detect the call of
the cuckoo (Halterman 2009). Due to time constraints and safety, survey points were
approximately 150-200 m apart when conducted from the boat. The increased distance
among survey points conducted from the boat does not affect the detectability of cuckoos,
but may reduce the amount of area surveyed. If a cuckoo was detected, the playback
ceased and the relative location (distance and bearing) and behavioral notes (type of
response, type of call, nesting activity) were recorded. Following a detection, the
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surveyor moved 300 m along the route before the call-playback was resumed to avoid
detecting the same individual.
We attempted to survey each site four times during the breeding season (mid-June
to late August). The first round was from June 14-29, the second round from June 30-July
15, the third round from July 15-29, and the fourth round from July 31-August 17. At
least 12, but no more than 20 days, separated successive rounds for any single transect.
Our aim was to locate and visually observe all the cuckoos we detected with
special attention to activity that indicated breeding (copulation, carrying nest material or
food). Surveyors were instructed to spend time observing birds and looking for nests.
Cuckoos are sensitive to disturbance around their nests (Halterman personal
communication), so all attempts were made to minimize impacts (Martin and Geupel
1993) which included not lingering for excessive periods of time.

Occupancy Analysis
Surveys used to quantify the abundance or population of a species traditionally
regarded the actual count as the population size estimate. However, if the probability of
detection for a species is less than certain (p < 1.00) that approach can underestimate
population size because sites that contained the species, but in which no detections were
made, are not accounted for (MacKenzie et al. 2005). This problem is especially relevant
to population analyses of rare and elusive species (MacKenzie et al. 2005).
We used the occupancy modeling methods outlined by MacKenzie et al. (2005)
and the program PRESENCE (Hines 2006) to estimate occupancy for Yellow-billed
Cuckoos along the Sacramento River. Using presence and absence data collected during
the repeated visits to an area, we can estimate the probability of detection and the
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proportion of areas occupied. We calculated occupancy estimates both by holding the
probability of detection constant, as well as allowing it to vary among survey rounds.
In order to calculate occupancy we had to define the size of the “area” in which
we were calculating occupancy. Ideally, the “area” used in cuckoo occupancy analyses
would correspond to the size of a cuckoo territory. Although the protocol calls for
surveying cuckoos every 100 m, it is thought that the size of a cuckoo territory is larger
than a 100 m radius circle (3.1 ha). On the Kern River, Henneman (2009) defined the
area of a cuckoo territory as a 300m radius circle (28.3 ha) in occupancy analyses based
on nest searching efforts and local knowledge of the birds during that season. On the
Middle Rio Grande in New Mexico, Johanson et al. (2007) selected a 500 m radius circle
(78.5 ha) for cuckoo territories based on detection clumping patterns and local knowledge
of the birds that year.
In a telemetry study along the San Pedro River, Arizona, Halterman (2009)
found that home ranges during the breeding season varied by pairing status, sex, and the
presence of a nest for 23 radio-tagged cuckoos. Using 95% kernel density estimates, the
average home range varied from 15.8 ha (n=7 females) to 54.8 ha (n=7 unmated
individuals) with an overall average of 38.6 ha (n=23). Because territory size in the
Sacramento region is unknown, home range varied widely in the Arizona telemetry study
(Halterman 2009), and the lack of consensus among studies using occupancy analyses
(e.g. Henneman 2009 and McNeil et al. 2010), or other approaches (Johanson et al.
2007), we selected a range of potential territory sizes varying from 15 to 75 ha. These
areas correspond to a circular territory with radius varying from 218-489 m. We
calculated occupancy estimates for this range of territory sizes.
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GIS Analysis
We used ArcGIS 9.2 (ESRI 2006) to quantify the amount of habitat surveyed in
2010. We buffered survey points by 150 m which is a conservative estimate of the
distance that the playback survey would elicit a response from a cuckoo. The multiple
circles from the buffer were dissolved using GIS to form non-overlapping polygons. We
then used GIS to remove any area of the polygon that overlapped with the main river
channel. We consider the total area of the polygons minus any area that overlapped with
open water to be the total area that we surveyed; this area equaled 5560 ha. We then used
GIS to determine how many territories would fit into that area using the range of territory
sizes of 15-75 ha. Occupancy estimates were calculated for each of the five territory
sizes.
We also used data on land ownership and riparian restoration status (provided by
The Nature Conservancy) and data on riparian habitat types (Geographical Information
Center, California State University, Chico) to assess the amount and extent of riparian
forest. The area of publicly and privately owned land was determined. The amount of
riparian habitat within each of the landowner categories was also determined. We
included the following vegetation categories in our riparian habitat assessment: black
walnut (Juglans californica), boxelder (Acer negundo), California sycamore (Platanus
racemosa), Fremont cottonwood (Populus fremontii), Goodding’s willow (Salix
gooddingii), mixed willow (Salix sp.), riparian scrub, and valley oak (Quercus lobata).

Vegetation Features
To measure the vegetation characteristics of the survey routes we stopped every
300 m along the survey route and established the center of the vegetation plot within
riparian habitat at a randomly chosen distance (between 12-50 m) perpendicular to the
13

survey route. We also measured vegetation features at every point where a cuckoo was
detected. The surveyor would go to the detection survey point, then follow the bearing
and distance estimate to the location where the cuckoo was heard or seen, and then
conduct the vegetation survey. We created an 11.3 m radius plot to measure tree related
characteristics and a 5 m radius plot to measure characteristics of small trees and cover
below 1.4 m. In cases where we could not directly survey the vegetation (e.g. boat
surveys, extremely thick vegetation), we estimated as many vegetation characteristics as
possible.
The height of the canopy, four convex spherical densiometer readings, and the
tree species present along with the percent cover in each of four height categories (1.4-5
m, 5-15 m, 15-30 m, and greater than 30 m) were recorded within an 11.3 m radius plot.
The number of trees within each of four DBH (diameter at breast height = 1.4 m)
categories (0-<8 cm, 8-<23 cm, 23-38 cm, and greater than 38 cm) were counted.
Proportions were also recorded for the amount and type of vegetative cover below 1.4 m.
We determined if these vegetation variables were significant predictors of cuckoo
presence by examining the slopes of individual variables in a logistic regression analysis.
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RESULTS
Survey Sites
We selected 48 sites covered by a total of 68 survey routes, which were surveyed
from June 14 through August 17, 2010 (Appendix 1). Several large sites required
multiple routes to adequately cover the habitat. Four routes were surveyed by boat. There
were 1400, 1559, 1525, and 1498 call points respectively for survey rounds one through
four. Fewer points were surveyed during the first round because mechanical problems
with the boat prevented us from accessing a few routes.

Playback Surveys
A total of 24 Yellow-billed Cuckoo detections were made during the 2010
breeding season (Table 3, Figure 2), with the majority occurring in the second and third
survey rounds (Table 1). Cuckoos were detected north (8 detections) and south (16
detections) of State Highway 32, which roughly divides the study region in half. The
great majority of detections were the direct result of the call-playback, with only three
resulting from the detection of a spontaneous call. Of the 24 detections, 17 were by call
only, 6 were by call and visual, and one was visual.
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Figure 2a. Yellow-billed Cuckoo detection site names, owners and number of detections (in
parentheses) from Red Bluff to Highway 32 (USFWS-US Fish and Wildlife Service). Due to the
scale of the map some of the detections made in the same general area appear as one point.
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Figure 2b. Yellow-billed Cuckoo detection site names, owners and number of detections (in
parentheses) from Highway 32 to Colusa. USFWS-US Fish and Wildlife Service, DFG-Department
of Fish and Game. Due to the scale of the map some of the detections made in the same general
area appear as one point.
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Table 1. Yellow-billed Cuckoo detections during 2010 survey listed by round, then from north to
south. The last detection was during vegetation surveys. Coordinates are NAD83 Zone 10.
Method describes if the detection was directly following a playback or if the bird was detected
before the playback was started.
Location Name
UTM Coordinates
Date
Method
County
Landowner
Llano Seco
586680, 4380969
29-Jun Playback
Butte
USFWS
LaBarranca
572627, 4443718
30-Jun Playback
Tehama USFWS
Pine Creek
588102, 4400094
2-Jul
Playback
Butte
USFWS
Packer Island
586053, 4366064
15-Jul Playback
Glenn
USFWS
Site 21
585719, 4364538
15-Jul Playback
Glenn
DFG
Site 21
586085, 4364430
15-Jul Playback
Glenn
DFG
Site 21
586085, 4364430
15-Jul Spontaneous Glenn
DFG
Site 21
585908, 4364198
15-Jul Playback
Glenn
DFG
Princeton South
585551, 4360755
15-Jul Playback
Colusa
DFG
Moulton Island
583999, 4353151
15-Jul Playback
Colusa
Private
East Ohm
574982, 4438507
26-Jul Playback
Tehama USFWS
Rio Vista
580346, 4416851
17-Jul Playback
Tehama USFWS
Rio Vista
580346, 4416851
17-Jul Spontaneous Tehama USFWS
Rio Vista
580771, 4416516
19-Jul Playback
Tehama USFWS
Rio Vista
581030, 4415883
19-Jul Playback
Tehama USFWS
Pine Creek
588015, 4400259
17-Jul Playback
Butte
USFWS
Phelan Island
588222, 4392860
21-Jul Playback
Glenn
USFWS
Moulton Island
584180, 4353478
29-Jul Playback
Colusa
Private
Rio Vista
579906, 4416936
4-Aug Playback
Tehama USFWS
Llano Seco
586637, 4384315
13-Aug Playback
Butte
USFWS
Packer Island
585408, 4366164
6-Aug Playback
Glenn
USFWS
Site 21
585950, 4364208
17-Aug Playback
Glenn
DFG
Princeton East
586001, 4362725
5-Aug Playback
Glenn
DFG
Rio Vista
580527, 4416596
20-Aug Spontaneous Tehama USFWS

The number of detections can overestimate the number of individuals because the
same individual may be encountered on multiple survey rounds. We estimated the
number of individuals encountered throughout the season by examining each detection in
relation to those in close proximity. Individuals detected on the same day were separated
by the surveyor, who kept track of the cuckoo’s movements to ensure that it was not
double counted. Differentiating individuals among rounds is more difficult, but generally
detections greater than 500 m apart are likely different birds and detections within 300 m
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are likely the same individual (Halterman et al 2001). Using these criteria we determined
that we encountered 18 unique individuals. An alternate approach is to consider a bird
breeding if it is detected during two of the four survey periods (Henneman 2009). If we
use this approach then there were 5 breeding birds detected in our survey efforts.
After each cuckoo was detected, the surveyor attempted to locate the bird and
observe any breeding behavior. On average, the surveyor spent 30 minutes searching or
watching the individual, though the amount of time ranged from 6 to 70 minutes. No
explicit breeding activity (e. g. nest material carry) was noted during these observations.
In fact, most detections (17 of 24) were of birds that were only heard and not seen.
Although we did not confirm breeding by direct observation, we are fairly confident that
most of our detections were of breeding individuals since they were detected during the
height of breeding season (July to early August, Table 1).

Occupancy Analysis

Occupancy analysis requires repeated presence/absence surveys at a single
location in order to determine the occupancy at that location. We wanted to define the
occupancy in terms of the territory, but cuckoo territory size is not well known. Therefore
we selected a range of cuckoo territory size areas varying from 15 to 75 ha. These
correspond to ranges for western cuckoo territory size from telemetry data. A territory
was considered occupied if a cuckoo was detected during at least one round. A naïve
estimate (i.e. an estimate that does not account for detectability and therefore assumes a
100% detection rate) of occupancy was calculated directly from our results (Table 2).
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Although we detected 18 individuals using the protocol, when using the larger territory
sizes of 60 and 75 ha, some observations that we considered “separate individuals” had to
be combined into one territory due to the proximity of the detections, so the number of
occupied territories became 16 instead of 18 under these scenarios (Table 2).
Table 2. Cuckoo occupancy estimates for the Sacramento River during 2010 based on a range of
potential territory sizes. Using the total amount of riparian habitat surveyed, we calculated the
number of potential territories, the number of occupied territories, and the number of empty
territories. These were used as inputs to determine the occupancy estimate (%) for each
territory size. We multiplied the number of potential territories times the occupancy estimate
(%) to determine the estimated number of occupied territories. The radius length of a circle for
each territory size is shown for comparative purposes since that metric is often used by other
researchers.
Naïve
Occupancy
Occupancy
Terr. size
Terr.
# Potential # Occupied
# Empty
estimate
estimate
(ha)
radius (m)
terr.
territories territories
%
# terr.
15
30
45
60
75

218.6
309.1
378.6
437.1
488.7

371
185
124
93
74

18
18
18
16
16

353
167
106
77
58

10.3
20.6
30.7
34.0
42.8

38.2
38.1
38.1
31.6
31.7

Occupancy estimates were lowest when the territory size was the smallest, and
highest with the largest territory size (Table 2, Figure 3). As the territory size increases,
there was a corresponding decrease in the number of potential territories. Our observed
occupied territories were widely spread geographically and therefore their number
changes very little as the territory size increases. The expected result would then be
increasing occupancy with increasing territory size, which was what our results show.
The occupancy analysis suggests that with a territory size of 15 ha, approximately
10.3% of the 371 potential territories (or about 38 territories) are occupied by cuckoos
(Table 2); 38 territories are also estimated at territory sizes of 30-45 ha. This is more than
double the number of territories we actually observed occupied; this result occurs because
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cuckoo detection probability was estimated at less than 0.25 per survey round, so the
analysis projects undetected territories. At territory sizes of 60 or 75 ha, the occupancy
estimated number of territories drops to approximately 32.
When the probability of detection is considered constant throughout the survey,
its estimated value only varies slightly as the territory size increases (Figure 4). Allowing
the estimated probability of detection to vary among rounds, we see that it is highest in
rounds 2 and 3, followed by round 4, and lastly by round 1. This pattern holds as territory
size increases. We used AIC values to choose which model had the most support to
estimate occupancy (Burnham and Anderson 2002). Using AIC values is a method for
comparing a number of models to assess which of them is the best supported by the data.
We considered a model in which the probability of detectability was constant among
survey rounds, as well as a model in which detectability varied among survey rounds.
The model in which the probability of detection varied among rounds had the most
support for each of the territory sizes we considered (Appendix 2).

Figure 3. Estimates of the proportion of occupied Yellow-billed Cuckoo territories along the
Sacramento River. Estimates generated with probability of detection allowed to vary among
survey rounds. Error bars represent one standard error.
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Figure 4. Probability of detection estimates for Yellow-billed Cuckoo along the Sacramento River
when allowed to vary among survey rounds or held constant throughout the survey period.
Estimates were calculated for each territory size. Error bars represent one standard error.

GIS Analysis
The study area was calculated to be 58,894 ha, most of which is privately owned
(Table 3). Federal and state agencies, along with non-governmental organizations
(NGOs), own a combined 18.6% of the study area, with the remainder as private lands.
With the riparian vegetation layer we can narrow the scope to habitats that may support
Yellow-billed Cuckoos. For this analysis, we restricted the habitat types to those
consisting of forests and scrub, excluding wetlands, grasslands, open water, and gravel
bars. Of the total study area, only 13.5% (7,925 ha) consists of this forested riparian
habitat. When evaluating the ownership of the riparian habitat, the majority (71.8%) is
owned by federal and state agencies, and NGOs (Table 3).
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Table 3. Study area ownership analysis.

Owner
Bureau of Land Management
US Fish and Wildlife Service
Other Federal Agencies
Federal
Department of Fish and Game
Department of Parks and Recreation
Department of Water Resources
Other State and Local
State and Local
River Partners
The Nature Conservancy
Northern California Regional Land Trust
NGOs
Private
Total

Total
Area (ha)
158
4345
165
4668
1721
408
843
298
3270
55
1902
1018
2975
47981
58894

% of
Total
0.3%
7.4%
0.3%
7.9%
2.9%
0.7%
1.4%
0.5%
5.6%
0.1%
3.2%
1.7%
5.1%
81.5%

Riparian
Habitat
(ha)
140
2636
15
2791
1377
295
591
179
2442
15
348
93
456
2236
7925

% of
Riparian
Habitat
1.8%
33.3%
0.2%
35.2%
17.4%
3.7%
7.5%
2.3%
30.8%
0.2%
4.4%
1.2%
5.8%
28.2%

Vegetation Analysis
Vegetation surveys were conducted along the survey routes and at cuckoo
detection locations to characterize the habitat (although in many cases we only heard the
cuckoo and had to estimate its location for the vegetation survey). We used ArcGIS to
determine all vegetation survey points within 300 m of a positive cuckoo detection (n=39
vegetation survey locations) and all vegetation survey points greater that 600 m from a
positive cuckoo detection (n=403 points). In our vegetation analyses we refer to these two
groups as cuckoos present (Y) and absent (N). We used logistic regression to determine if
vegetation variables were significant predictors of cuckoo presence and absence. In all
cases the slope of the vegetation variable was not significant (likely due to the low
number of cuckoos we detected, see Discussion) indicating that it was not a significant
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predictor of cuckoo presences; therefore we show boxplots for relevant variables to show
how the distributions of vegetation variables varied. In the box and whisker plots, the
bottom and top of the box are always the 25th and 75th percentile (the lower and upper
quartiles, respectively), and the band near the middle of the box is always the 50th
percentile (the median). The whiskers extend to maximum and minimum values
excluding outliers. Outliers are shown as dots and are values more than 3/2 times the
upper quartile or more than 3/2 times the lower quartile.
Overstory measurements
We estimated overall canopy cover using a densiometer (Figure 5). Canopy cover
was similar between the two groups, although there was greater range and variance at the
lower tail for sites without cuckoos.

Figure 5. Canopy cover (derived from the average of four densiometer readings) for areas with
(Y; n=39) and without (N; n=403) Yellow-billed Cuckoo detections.
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Canopy structure was measured by estimating the bottom height, median height
(50% of the canopy above and below this height), top height, and range in canopy height
(Figure 6). When comparing sites with and without cuckoos there is a broad overlap in
values. None of these variables were significant predictors for the presence of cuckoos.
We further broke down canopy structure by individual tree species to examine
differences in associations. We included the nine most common species in our analyses:
boxelder, Oregon ash, California black walnut, California sycamore, Fremont
cottonwood, valley oak, sandbar willow, Goodding’s black willow, and arroyo willow
(see Figure 7 for scientific names). Sites with cuckoos present had similar maximum tree
heights for the nine most frequently encountered tree species (Figure 7). The variables
were not significant predictors of cuckoo presence.
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Figure 6. Canopy heights, in meters, for the top (tallest tree), median (50% of canopy is above
this height), and bottom (lowest live branch) for areas with (Y; n=39) and without (N; n=403)
Yellow-billed Cuckoo detections. Canopy Range is the distance between the top and bottom of
the canopy.
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Figure 7. Maximum tree height for the nine most frequent tree species at sites with (Y; n=39)
and without (N; n=403) cuckoos. Tree species included boxelder (Acer negundo, ACNE2);
Oregon ash (Fraxinus latifolia, FRLA); California black walnut (Juglans californica, JUCAH);
California sycamore (Platanus racemosa, PLRA); Fremont cottonwood (Populus fremontii,
POFR2); valley oak (Quercus lobata, QULO); sandbar willow (Salix exigua, SAEX); Goodding’s
black willow (Salix gooddingii, SAGO); arroyo willow (Salix lasiolepis, SALA6).

We also calculated the vegetation profiles for all trees as well as the nine most
frequently occurring species (Figure 8). The amount of cover provided by each species
within four height ranges was recorded in order to characterize the structure of the forest.
The cover provided by all species shows that the highest percent cover is from 1.4 to 15
m, with a modest amount from 15 to 30 m, and a very small amount above 30 m (Figure
8). In the lowest height range, boxelder, arroyo willow, and Fremont cottonwood are
common. Above 5 m, Fremont cottonwood provides much of the cover.
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Figure 8. Vegetation profiles at sites with (Y; n=39) and without (N; n=403) for all trees and for 9
frequently occurring tree species. Tree cover is broken into four intervals. See Figure 7 for
species codes.
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Understory measurements
We also examined the shrub layer between 0.5 and 1.4 m to examine differences
in sites with and without cuckoos. The amounts of cover provided by shrubs (live woody
plants) and brush (dead woody plants) were similar in areas with or without cuckoo
detections. Shrubs tended to provide between 0 and 20% of the cover in this low height
range. Brush made up a smaller amount of cover. The high shrub height was also similar
between areas (Figure 9).

Figure 9. Measures of understory. Shrub and brush (dead woody debris) cover for areas with (Y;
n=39) and without (N; n=403) Yellow-billed Cuckoo detections. Height of tallest shrub includes
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wild grape (Vitis californica) and poison oak (Toxicodendron diversilobum) that can climb high up
into trees.

DISSCUSSION
During the 2010 survey of the Sacramento River, we surveyed approximately
1500 call points over 1191 hours within riparian habitat on federal, state, NGO, and
private lands. Collectively we estimate that we surveyed 5560 ha. We encountered 18
individual cuckoos on state (n=6), federal (n=11), and private lands (n=1). These cuckoos
were observed at the following sites: LaBarranca (1), Ohm (1), Rio Vista (3), Pine Creek
(1), Phelan Island (1), Llano Seco (2), Packer Island (2), Site 21 (4), Princeton East (1),
Princeton South (1), and Moulton Island (1). Cuckoos were mostly detected during the
second, third, and fourth survey rounds during the time period of 30 June to 17 August,
which is the time period that is thought to correspond with the peak of their breeding
activity in the Sacramento Valley (Halterman 1991).

Comparison to Previous Years
We interpret that our 2010 results represent a decline from the previous 40 years
(Table 4). Direct comparison of the 2010 and previous surveys is complicated by the
different way in which the cuckoo responses were interpreted. Several past surveys have
focused on evaluating the number of breeding pairs (Laymon and Halterman 1989,
Halterman et al 2001). Pair status was determined by observation of two birds in close
proximity or the type of call response given (Halterman et al 2001). With the recent
finding that using the call type to determine the breeding status is unreliable (Halterman
2009), the previous survey results become more difficult to interpret.
30

Adding to the difficulty in comparing results from different surveys are the
varying amounts of effort and area covered from survey to survey. In the earliest surveys
(1972-73, 1977), the sites were surveyed only once during the breeding season, while in
later surveys (1999-2000, 2010) sites were visited three or four times. There are also
differences in effort between the 2010 and 1999-2000 surveys, with 312 points surveyed
over 255 hrs in 1999 (Halterman et al. 2001) and about 1500 points surveyed over 1191
hrs in 2010.
Table 4. Yellow-billed Cuckoo surveys of the Sacramento River and the reported results (cuckoos
detected; these results did not correct for probability of undetected cuckoos).
Year
1972
1973
1972-73
1977
1977
1987
1987
1988
1989
1990
1999
2000
2010

Reported Results
28 individuals
29 individuals
44 individuals
44 individuals
29-60 pairs
18 pairs, 19 unmated
18 pairs, 23 unmated
35 pairs, 31 unmated
26 pairs, 19 unmated
23 pairs, 25 unmated
28-32 pairs, 26 unmated
35-40 pairs, 38-42 unmated
18 individuals

# Survey Rounds
1
1
1
1
1
3
3
3
3
3
3
3
4

Citation
Gaines 1974
Gaines and Laymon 1984
Gaines and Laymon 1984
Gaines and Laymon 1984
Halterman et al. 2001
Laymon and Halterman 1989
Halterman 1991
Halterman 1991
Halterman 1991
Halterman 1991
Halterman et al. 2001
Halterman et al. 2001
Dettling and Howell 2011

The extensive effort and coverage in 2010 produced the fewest number of
individuals over surveys from the past 40 years, not accounting for the differences in
effort and interpretation noted above. We assume that if the amount of effort and area
covered of past surveys were increased to the 2010 level, the number of cuckoos detected
would have been even higher during those previous years. Even if we take the most
conservative interpretation of previous data (i.e. birds counted as a pair are actually just
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one individual), the 2010 results indicate a decline in Yellow-billed Cuckoo numbers
along the Sacramento River.
In 2010 cuckoos were detected at multiple sites along the stretch of river we
surveyed, from river mile 240 to river mile 157. Halterman et al. (2001) primarily made
surveys from the river and report the number of detections by river mile allowing us to
compare whether river miles we found individuals in 2010 were also occupied in 19992000 (Table 5). One limitation is that we do not know where exactly along that river mile
the 1999-2000 detections were. We detected cuckoos at three separate river mile
locations where cuckoos were not detected in 1999-2000. These included the La Barranca
Unit and two locations at the Rio Vista Unit (one restored in 1994-95 and one restored in
1998-99) which are both at the north end of the study area. Girvetz and Greco (2009)
found that cuckoos occupied more patches south of Highway 32 than north, a pattern
which held in our data in 2010 (Figure 2).
Table 5. Yellow-billed Cuckoo detection river miles (RM) for 2010 (including management unit
from Appendix 1) in comparison to the 1999-2000 survey (Halterman et al 2001). For the 19992000 data we do not know what side of the river birds were detected on, so we cannot assume
that they were in the same management unit as the 2010 surveys.
2010
Detection
approx. RM
240
235
217
216
198.5
191.5
182
179
167
165
164

Unit or Area
Name
La Barranca
Ohm
Rio Vista
Rio Vista
Pine Creek
Phelan Island
Llano Seco
Llano Seco
Packer
Site 21
Princeton East

Side of River
for 2010
Detection
West
East
East
East
East
West
East
East
West
West
East
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1999 or 2000
Detection at a nearby
RM? (approx. RM)
N
Y (234)
N
N
Y (197)
Y (191.5)
Y (182.5, 181.5)
Y (179)
Y (167)
Y (165.5, 166)
Y (163)

163
157

Princeton South
Moulton Island

West
East

Y (163)
Y (157, 156.5)

We did not encounter any breeding activity, such as birds carrying nesting
material or food. Yellow-billed Cuckoos are very secretive in general and especially
around their nests, so breeding behavior can be difficult to observe. We did not have time
to follow up detections with intensive nest searching, because the large amount of area
we were covering and the short two weeks we had to cover it during a survey round. The
timing of our detections, between early July and early August, was during the cuckoo
breeding season. There are no known major breeding populations further north, so it is
unlikely that the birds we detected were migrating through.

Implications of Occupancy Analyses
We applied recently developed statistical methods to the 2010 survey data to
calculate occupancy (MacKenzie et al 2005). We did this at multiple scales because the
scale chosen can greatly affect the rate of occupancy (in our case the rate ranges from
10% to 42%). When using occupancy analysis to aid in estimating a population size, the
scale that is most appropriate would correspond to the territory size for the study species.
If the scale chosen is smaller than the actual territory size then the estimate of occupied
territories may be an overestimate (i.e. two occupied territories might be occupied by one
pair instead of two). If the scale chosen is larger than the actual territory size then the
estimate of occupied territories may be an underestimate (i.e. one occupied territory
might be occupied by more than one pair).
With the reported territory sizes for Yellow-billed Cuckoos varying (Johanson et
al. 2007, Halterman 2009, Henneman 2009), we felt it appropriate to report a range of
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occupancy estimates. Based on our experiences on the ground, we estimate that cuckoo
territory size is less than 60 ha along the Sacramento River. If territory size was 60 ha (or
greater) we would not have had as many detections as we did within the existing spatial
configuration of the habitat. Additional research efforts, including telemetry studies, are
needed to determine territory size for Sacramento Valley cuckoos.
At all territory sizes we considered, detection probabilities are lower than those
calculated for the Kern River (0.35-0.83, Henneman 2009) and the Lower Colorado River
(0.19-0.84, McNeil et al. 2010). The probability of detection of each survey period varied
in our study, with the second (early to mid-July) and third (mid to late July) periods
having the greatest probability. This pattern is also evident in the Kern and Lower
Colorado River studies (Henneman 2009, McNeil et al. 2010). Though scales of other
studies may not exactly match ours in terms of what size was used to delineate a territory,
our range of territory sizes span those used in other studies. If cuckoos in northern
California are not more secretive than those at the Kern or Lower Colorado rivers, the
low detection probability indicates that population density is lower in the north.
Our occupancy analyses predict that between 32 and 38 cuckoo territories were
occupied in the study region along the Sacramento River (Table 2). Given our knowledge
about the spatial configuration of the cuckoos we observed, we believe the estimate of 38
better corresponds to our data. These estimates do not indicate how many of the
territories are occupied by pairs or only an individual, so the estimate of total population
size potentially ranges from 38 to 76 individuals. We do not have occupancy estimates
from the 1999-2000 surveys of the Sacramento River, therefore we cannot make direct
comparisons. Even with the difficulties in comparing our results with past results and
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unknowns about territory size in this region, our results indicate low population sizes
which are a cause for conservation concern.

Vegetation Structure
We found no differences in vegetation structure between sites with and without
Yellow-billed Cuckoo detections. This is likely because areas we considered as not
having cuckoos were actually suitable cuckoo habitat, but lacking in cuckoos during this
year of surveys. Some of these sites may have been occupied in recent years by cuckoos.
Previous studies along the Sacramento River have found cuckoos positively associated
with low woody vegetation (Halterman 1991, Hammond personal communication), the
presence of willows and cottonwood (Gaines 1974, Halterman et al. 2001), and a taller
canopy that provides more cover (Halterman et al. 2001). We suspect that the small
number of cuckoo detections we had also made such associations difficult to detect.

Habitat Availability
Only 13.5% of the land within 2 km of the Sacramento River exists as riparian
habitat, but the majority of that (71.8%) is in public ownership. Prior to the 1849 gold
rush, most of this land was riparian forest, though portions were also grassland, wetland,
and gravel bar habitats (Gibson 1975). Since 1989, federal and state agencies and NGOs
have restored nearly 2,500 ha of riparian forest along the Sacramento River (Golet et al.
2008). Much of this work was done after 1996, so it either did not exist or was likely too
young to provide cuckoo habitat during previous surveys in 1999-2000. Those same
organizations continue to acquire and restore habitat along the river, steadily increasing
the amount of habitat for cuckoos and other species such as migratory songbirds and the
valley elderberry longhorn beetle. A large impact could be made by partnering with
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private landowners, who own the majority of the land, to encourage and assist in
restoration projects. This could be especially effective in locations that would increase
the size of existing riparian forest or connect remnant patches.
Our calculations of the extent of riparian habitat rely on the accuracy of the
vegetation data layer we used (Geographical Information Center, California State
University, Chico). The vegetation data has been shown to contain some inaccuracies in
the spatial position of polygons as well as the vegetation classes assigned to the polygons
(Viers et al. 2009). The data layer classified polygons by the dominant tree species, and
in some cases were shown to have been misclassified (e.g. Fremont cottonwood as valley
oak) a significant number of times (Viers et al. 2009). While misclassifications of forest
type occurred, it was rare for a non-forest class to be misclassified as one type of forest
and vice versa, so we believe our calculations of riparian habitat are fairly accurate.
While it is relatively straightforward to determine the amount of riparian habitat
based on GIS data, additional information and research is needed to calculate the amount
of riparian habitat suitable for cuckoos along the Sacramento River. While the GIS data
indicate the types of vegetation present, especially the dominant tree species, cuckoos
may key in on other attributes such as plant or tree height which is not currently readily
available through GIS. The amount of suitable cuckoo breeding habitat is also affected by
the misclassifications of dominant tree species in the GIS database. Cottonwood forests
were sometimes classified as valley oak, and Goodding’s black willow forests as black
walnut, mixed willow, or valley oak (PRBO unpublished data, Viers et al. 2009). If we
were to restrict the forest type to cottonwood and willow, the preferred habitat for
cuckoos, in order to calculate the amount of cuckoo habitat, those misclassifications
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would introduce error. Suitable cuckoo breeding habitat also includes a well developed
understory, which the vegetation classifications do not address somewhat limiting their
usefulness to identifying cuckoo habitat.
Aside from the presence of “suitable” cuckoo habitat, the configuration of that
habitat within the landscape is likely important. Girvetz and Greco (2009) used data
collected by Halterman et al. (2001) and earlier cuckoo surveys to evaluate spatial
occupancy of riparian forest patches. While the cuckoo data inputs for their modeling
exercise were based on the old interpretation of cuckoo playback surveys (in which pair
status was considered determinable from the response data), they nonetheless showed that
cuckoos responded to the amount of riparian habitat in the landscape. This analysis
should be re-run in the future with updated data inputs to match current interpretations of
cuckoo playback data.

Conservation Implications and Future Research Needs
Potential factors leading to low cuckoo numbers in the Sacramento Valley include
problems on the wintering grounds, problems during migration, food limitation in the
Sacramento Valley, habitat quality, or cuckoos choosing other breeding locations.
Cuckoos numbers are known to fluctuate among years at the same site, even in suitable
habitat (Halterman 2009). If there were problems on the wintering grounds we might
expect equally poor results in other regions, however numbers on the Lower Colorado
River were above average in 2010 (Halterman personal communication).
With such a small population, continued monitoring is recommended in addition to more
focused studies on cuckoo biology in the region. Compiling historic data and “crosswalking” among different survey protocols would be very helpful in understanding
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cuckoo population trends in the Sacramento Valley over the past 40 years. Recently
developed statistical techniques (occupancy analysis) may allow us to use these data to
make population estimates that account for the difficulty in detecting the species.
Since occupancy estimates rely on defining the correct scale for the analyses,
obtaining telemetry data on territory size would be very useful for calculating more
accurate population assessments. In this 2010 study there were few areas in which we
detected multiple individuals or territories within the same relative area, so differences in
potential territory size did not have a large effect on our results. However, in previous
surveys of the area in 2007-2008 there were multiple detections within an area
(Hammond, personal communication), as well as in the 1999-2000 surveys, so it would
be prudent to determine territory size for cuckoos on the Sacramento River. Knowing
territory size would also allow us to determine the potential maximum population size for
this area.
The protocol we used was developed by groups in California and Arizona
(Halterman et al. 2001, Johnson et al. 2006, Halterman 2009, McNeil et al. 2010) to
standardize data collection. Standardized protocols ensure that adequate data is taken by
each surveyor and that results can be compared across the entire range of the species.
While the collection of the data has been standardized, there has not been standardization
regarding the interpretation and analysis of cuckoo play back survey data. Moreover,
additional refinement and updating of the survey protocol may be warranted for the
Sacramento River population since it is further north than other populations. We only
detected one individual during the first survey round and future Sacramento surveys
might consider dropping the first round or starting it later. Another potential refinement
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to the protocol could be to increase the number of survey rounds within the time period of
highest activity as well as add confirmation follow-up visits.
It is imperative that the Sacramento Valley population remain viable if the
Yellow-billed Cuckoo population in California is to recover and avoid extirpation. The
factors under the most direct control of land managers in the Sacramento Valley are the
amount and quality of riparian habitat available to breeding cuckoos. The impressive
amount of restoration that has taken place over the last 20 years in the Sacramento Valley
is a great conservation success story (Golet et al. 2008). However, even with recent
increases in riparian habitat and potential cuckoo habitat, these efforts represent only a
fraction of the historic riparian extent. Continued efforts to restore riparian habitat, and
the river processes which maintain them, are needed to aid cuckoo recovery. Additional
research is needed on cuckoo habitat selection cues, territory size, and overall habitat
requirements in the Sacramento Valley.
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APPENDICES
Appendix 1. 2010 Yellow-billed Cuckoo survey routes, the range of survey points over all rounds,
and the dates of each survey round. *Surveys only partially completed due to mechanical issues.
+Surveys not completed due to mechanical issues.
Name
LaBarranca 1
Blackberry Island
LaBarranca 2
LaBarranca Stringer
Todd Island
Mooney 1
Mooney 2
East Ohm 1
Ohm 1
East Ohm 2
Ohm 2
Flynn 1
Flynn 2
Flynn 3
Flynn 4
Heron Island
Kopta Slough 1
Kopta Slough 2
Woodson Bridge
Woodson Bridge East
Rio Vista 1
Rio Vista 2
Rio Vista 3
Rio Vista 4
Merrill's Landing 1
Merrill's Landing 2
Foster Island 1
Foster Island 2
Wilson's Landing
Pine Creek 1
Pine Creek 2
Pine Creek North 1
Pine Creek North 2
Bidwell-Sacramento River SP
Pine Creek East
Pine Creek West
Capay
Phelan Island
Shannon Slough
Jacinto/Shannon Slough

Number of
Points
28-35
10
22-24
18-22
17-19
20-25
20-21
9-15
24-25
10
30-31
23-28
16-23
19-24
26-32
16-17
25-27
29-30
28-31
10-11
20
22-31
14-28
12-20
25-29
24
6-13
8-16
21-22
25-27
23-34
14-20
22-24
21-22
18-21
24-26
11
30-33
7
10-13

River
Mile
240
239.5
239
238
237
236.5
236
235
234.5
234
233.5
233
232
232
231
228
221
220
219
219
218
217
216
216
214
214
211
211
203
198.5
198.5
198
197
195
195
195
194
191.5
187
186.5
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Owner
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
USFWS
TNC
TNC
CADPR
CADPR
USFWS
USFWS
USFWS
USFWS
DFG
DFG
USFWS
USFWS
DFG
USFWS
USFWS
DFG
DFG
CADPR
DFG
DFG
USFWS
USFWS
DFG
USFWS

Round 1
15-Jun
15-Jun
15-Jun
15-Jun
15-Jun
15-Jun
15-Jun
28-Jun
14-Jun
28-Jun
14-Jun
17-Jun
17-Jun
17-Jun
17-Jun
28-Jun
19-Jun
19-Jun
19-Jun
19-Jun
18-Jun
18-Jun
18-Jun
18-Jun
19-Jun
19-Jun
29-Jun*
29-Jun*
29-Jun
18-Jun
18-Jun
23-Jun
21-Jun
21-Jun
25-Jun
19-Jun
22-Jun
22-Jun
+
21-Jun

Round
2
30-Jun
30-Jun
30-Jun
30-Jun
30-Jun
1-Jul
1-Jul
12-Jul
30-Jun
12-Jul
30-Jun
1-Jul
1-Jul
1-Jul
1-Jul
12-Jul
6-Jul
6-Jul
5-Jul
30-Jun
2-Jul
2-Jul
2-Jul
2-Jul
6-Jul
6-Jul
13-Jul
13-Jul
13-Jul
2-Jul
2-Jul
7-Jul
7-Jul
6-Jul
8-Jul
2-Jul
7-Jul
6-Jul
14-Jul
7-Jul

Round
3
16-Jul
16-Jul
15-Jul
16-Jul
16-Jul
16-Jul
16-Jul
26-Jul
15-Jul
26-Jul
15-Jul
17-Jul
16-Jul
17-Jul
17-Jul
26-Jul
19-Jul
19-Jul
19-Jul
16-Jul
20-Jul
17-Jul
19-Jul
20-Jul
20-Jul
20-Jul
27-Jul
27-Jul
27-Jul
19-Jul
17-Jul
21-Jul
21-Jul
19-Jul
21-Jul
18-Jul
21-Jul
21-Jul
28-Jul
21-Jul

Round
4
31-Jul
5-Aug
2-Aug
2-Aug
2-Aug
3-Aug
3-Aug
12-Aug
2-Aug
12-Aug
2-Aug
3-Aug
3-Aug
3-Aug
3-Aug
12-Aug
6-Aug
6-Aug
6-Aug
5-Aug
4-Aug
4-Aug
4-Aug
4-Aug
5-Aug
5-Aug
13-Aug
13-Aug
13-Aug
4-Aug
4-Aug
9-Aug
9-Aug
5-Aug
5-Aug
4-Aug
6-Aug
7-Aug
16-Aug
6-Aug

Name
South Ord 1
South Ord 2
Llano Seco 1
Jacinto
Llano Seco 2
Llano Seco 3
Riparian Sanctuary –
Llano Seco
Oxbow
Hartley Island
Site 78
Beehive 1
Beehive 2
Sul Norte
Codora
Packer Island
Afton
Princeton North
Drumheller North
Princeton East
Princeton Southeast
Moulton North
Boeger
Colusa North
Colusa-Sacramento River SP
Boat - Tehama

Boat - Merrill's Landing

Number of
Points
16
11-14
27-33
30-31
28-29
27-31

River
Mile
183
183
182
181
181
179
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24-27
20-21
21-25
20-21
22
28
18-19
25-34
17-18
12-13
10-11
17-21
14-15
8
15-22
25-26
24
30

176
175
173
172
170
170
169
168
167
166.5
166.5
165
164
161.5
157
148
147
145
230,232
236238,
239
205.5207,
211212.5
208-209
187192.5
189-190
169.5171
167
165
161.5163
159-160
157
155-156

6-24

Dicus Slough
Boat - Butte City

Boat - Colusa

51-54

68-72
Packer Island
Site 21
Princeton South
Stegeman
Moulton Island
Moulton South
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Owner
USFWS
USFWS
USFWS
DFG
USFWS
USFWS

Round 1
22-Jun
22-Jun
25-Jun
23-Jun
22-Jun
29-Jun

Round
2
8-Jul
8-Jul
10-Jul
8-Jul
7-Jul
15-Jul

Round
3
24-Jul
24-Jul
29-Jul
23-Jul
22-Jul
28-Jul

Round
4
7-Aug
7-Aug
13-Aug
9-Aug
7-Aug
16-Aug

USFWS
DFG
TNC
DWR
DFG
DFG
USFWS
USFWS
USFWS
USFWS
DFG
USFWS
DFG
DFG
DFG
TNC
DFG
CADPR
private

24-Jun
24-Jun
25-Jun
22-Jun
22-Jun
22-Jun
23-Jun
23-Jun
24-Jun
23-Jun
24-Jun
23-Jun
23-Jun
24-Jun
+
24-Jun
24-Jun
24-Jun
28-Jun

9-Jul
10-Jul
8-Jul
9-Jul
7-Jul
7-Jul
9-Jul
9-Jul
9-Jul
9-Jul
9-Jul
7-Jul
7-Jul
9-Jul
16-Jul
9-Jul
8-Jul
8-Jul
12-Jul

23-Jul
23-Jul
23-Jul
22-Jul
20-Jul
20-Jul
23-Jul
21-Jul
22-Jul
22-Jul
21-Jul
20-Jul
20-Jul
22-Jul
28-Jul
24-Jul
23-Jul
23-Jul
26-Jul

11-Aug
11-Aug
9-Aug
10-Aug
7-Aug
7-Aug
10-Aug
6-Aug
6-Aug
10-Aug
6-Aug
5-Aug
5-Aug
9-Aug
14-Aug
12-Aug
9-Aug
9-Aug
12-Aug

private

29-Jun*

13-Jul

27-Jul

13-Aug

DFG
private

+

14-Jul

28-Jul

16-Aug

DWR
private

+

15-Jul

29-Jul

17-Aug

USFWS
DFG
DFG
DFG
private
DFG

Appendix 2. Occupancy model selection using AIC values for each of the different territory sizes
analyized. *This model allowed the probability of detection (p) to vary by survey round. +This
model assumed the probability of detection was constant throughout the entire survey period.
Territory
Size (ha)
15
30
45
60
75

Model
survey specific p*
constant p+
survey specific p*
constant p+
survey specific p*
constant p+
survey specific p*
constant p+
survey specific p*
constant p+

AIC
218.22
221.11
192.25
195.14
176.90
179.80
154.91
155.96
146.78
147.83

ΔAIC
0
2.89
0
2.89
0
2.90
0
1.05
0
1.05
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AIC weight
0.81
0.19
0.81
0.19
0.81
0.19
0.63
0.37
0.63
0.37
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INTRODUCTION
The western population of the Yellow-billed Cuckoo (Coccyzus americanus, “Cuckoo”),
considered a distinct population segment by the US Fish and Wildlife Service, is a candidate for
federal listing (US Fish and Wildlife Service 2001) and is currently listed as state endangered in
California. This Cuckoo has seen dramatic range retraction likely due to loss of riparian forests
(Laymon and Halterman 1987). The range of the species in the west is now restricted to
remaining isolated riparian forest fragments and in California to the Sacramento Valley, the Kern
River, and the lower Colorado River with individuals occasionally reported in other areas
(Laymon and Halterman 1987). The Sacramento Valley is believed to have one of the largest
Cuckoo populations in California (Halterman et al. 2001) and riparian vegetation there has
increased, due to restoration, by over 2000 ha since 1996 (Golet et al. 2008).
Large-scale Cuckoo surveys were conducted along the Sacramento River in 1972-73 (Gaines
1974, Gaines and Laymon 1984), 1977 (Gaines and Laymon 1984), 1987-90 (Laymon and
Halterman 1989, Halterman 1991), and 1999-2000 (Halterman et al. 2001). Although the effort
in each study varied, these surveys suggested a population of between 28-142 individuals.
On the Feather River, surveys were conducted in 1977 (Gaines and Laymon 1984), 1987
(Laymon and Halterman 1989), and 1999 (Halterman et al. 2001). Between zero and six
individual Cuckoos were found along the section of the Feather River from Oroville to Nicolaus.
In 2010 we conducted Cuckoo surveys to estimate the number of territories along the
Sacramento River (Dettling and Howell 2011). We detected 18 individuals and used a model to
estimate that 32-38 territories were occupied. Comparing the 2010 results to the previous surveys
is difficult due to the differences in effort and protocol, though we are confident our results
indicate a decline in the Cuckoo population (see Discussion in Dettling and Howell 2011).
Building on our 2010 survey effort, we surveyed for Yellow-billed Cuckoos along both the
Sacramento and Feather rivers during the summer of 2012 and will be surveying those areas
again in 2013. The primary goal of our survey was to estimate the number of Yellow-billed
Cuckoo territories in potential nesting habitat along the main stems of the Sacramento and
Feather rivers but information about nesting and habitat was also collected.
Here we report on our progress from the 2012 surveys.
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METHODS
Sampling Frame
Our 2012 survey for Yellow-billed Cuckoos in the Sacramento Valley focused on the main stems
of the Sacramento and Feather rivers. The sampling frame was defined by a 4 km wide strip of
land centered on the Sacramento (Red Bluff to Colusa; ca. 100 river miles) and Feather (Gridley
to Nicolaus; ca. 32 river miles) rivers (Fig. 1). The sampling frame is large enough to contain all
of the large tracts of riparian forest along the main stems of the rivers. Within this sampling
frame, we limited our survey effort to areas that we identified as potential nesting habitat
patches.
Defining Potential Habitat Patches
In California, Cuckoos are riparian obligates that will use relatively young forests (e.g., 4 years
old; Hammond 2011) as well as relatively mature stands (Gaines 1974), and may prefer areas
with both (see discussion in Greco et al. 2002). To define potential habitat, we used the Central
Valley Riparian Mapping Project vegetation layer (medium-scale layer; final version to be
available from bios.dfg.ca.gov) to identify and map all riparian forest and riparian scrub
(including restoration sites) within our Sacramento and Feather river sampling frame. The habitat
classifications used from this layer were “RWF - Riparian Evergreen and Deciduous Woodland”
and “RWS - Southwestern North America riparian wash/scrub.” Table 1 lists the characteristic
vegetation types for each classification.
Table 1 Vegetation types (from Sawyer et al. 2009) that characterize the riparian classifications chosen to
define potential Yellow-billed Cuckoo habitat. RWF=Riparian Evergreen and Deciduous Woodland,
RWS=Southwestern North American riparian wash/scrub.

Classification
Vegetation types

RWF
Acer negundo alliance
Juglans hindsii stands
Platanus racemosa alliance
Populus fremontii alliance
Quercus lobata alliance
Salix gooddingii alliance
Salix laevigata alliance

RWS
Baccharis salicifolia alliance
Cephalanthus occidentalis alliance
Rosa californica alliance
Salix exigua alliance
Salix lasiolepis alliance
Sambucus nigra alliance

It is recognized that many fragments of riparian forest and scrub are likely too small to provide
habitat for Cuckoos (Gaines 1974, Gaines and Laymon 1984, Girvetz and Greco 2009). Some
areas with other land covers (e.g., grasslands) that are surrounded by or between patches of
riparian forest and scrub can be incorporated into Cuckoo territories and are not necessarily
barriers. Thus, potential habitat is best defined as patches of riparian forest and scrub with
sufficient area to support Cuckoos (Laymon and Halterman 1989).
2

We defined potential habitat for the Yellow-billed Cuckoo as areas of riparian forest and scrub
that were >100 m wide and >15 ha, but could include areas of other land cover types as long as
these gaps in the riparian vegetation were <100 m wide. This definition was designed to
accommodate the lower range of Cuckoos home range estimates (15 ha; Halterman 2009), and
the recognition that Cuckoos have typically not been encountered in narrow strips of riparian
vegetation (Gaines 1974, Gaines and Laymon 1984). These vegetation patch and gap
assumptions derived from observational studies were also used in a Cuckoo habitat model where
they proved to be accurate (Girvetz and Greco 2009).
We used PatchMorph (Girvetz and Greco 2009) in ArcGIS (ESRI) to identify patches of riparian
forest that met our criteria (area>15 ha, width>100 m, gap<100 m) (See Appendix A for model
inputs). Using this approach, we identified 84 habitat patches on the Sacramento River and 31
habitat patches on the Feather River (Fig. 1). Patches range in size from 15-555 ha.
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Figure 1 Map of 2012 Yellow-billed Cuckoo sampling frame and potential habitat patches along the
Sacramento and Feather rivers.
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Sampling Potential Habitat Patches
Along the Sacramento and Feather rivers, we identified a total of 115 potential habitat patches
that covered a total of 10,186 ha. Due to logistical and financial constraints (number of
personnel, time, access, etc.), we were unable to survey this entire area. Instead, we generated a
sampling design that would allow us to survey a subsample of the area and use that subsample to
make inferences to the entire area.
Our sampling procedure was based on a 300 m grid overlaid on the habitat patches. The size of
the grid cells was smaller than the smallest patch, so each patch is covered by multiple cells, but
large enough that cells near each other could be chosen and non-overlapping survey transects
established.
From the sampling grid, we randomly selected transect starting points using a generalized
random-tessellation stratified (GRTS) sampling design (Stevens and Olsen 2003, 2004). The
GRTS sampling method is increasingly being adopted for large-scale environmental monitoring
programs, in part because it creates a spatially balanced random sample, while being flexible
enough to allow additional samples to be added or removed without compromising the spatial
balance of the overall sample (Stevens and Olsen 2003). We used the GRTS algorithm to select
40 transect starting points and 100 “oversample” locations for the Sacramento River and 10
transect starting points and 40 “oversample” locations for the Feather River. These oversamples
were used to replace random sites if they needed to be dropped due to access restrictions at a site
or other logistical constraints. A total of 54 transect starting points were chosen (44 on the
Sacramento River and 10 on the Feather River).
From each starting point, we established transects of points where surveys were conducted.
Transects started with a survey point in the GRTS chosen grid cell and continued with survey
points spaced every 100-200 m through the patch until the entire patch had been surveyed or the
surveyor ran out of time. If the patch was entirely covered with time to spare, and another patch
was within 500 m and on the same side of the river, the surveyor moved to that patch and
surveyed until they ran out of time.
FIELD METHODS
Yellow-billed Cuckoo Survey Protocol
At each transect, surveys were conducted using a playback protocol developed by Halterman et
al. (2011) and adopted by the Western Yellow-billed Cuckoo Working Group. The method is
outlined below.
o A recording of a Yellow-billed Cuckoo (provided by Halterman) consisting of a
contact call (series of “kuks” and “kowlps”) was broadcast using a digital music
player (iPod Nano) and portable speaker (Cass Creek Big Horn Speaker). The
5
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o

o

o

o

volume was set to produce ~70 decibels at 1 m, allowing the call to be heard 100
m away through vegetation.
Call playback surveys were conducted at points spaced approximately every 100
m along transects, with five sets of calls (with one minute of silence in between)
played at each point.
All of the transects were surveyed four times, with each visit separated by at least
12 days but no more than 20 days. The survey period was from 15 June to 16
August, corresponding with the height of breeding activity.
Transects were established based on logistical feasibility (ability to move through
the site in a timely manner, able to complete in one morning), but where possible
were set to cover as much of the patch as possible weaving through the potential
habitat. Transects ranged from 8 to 34 points.
When a Cuckoo was detected, we noted during which set of calls and stopped the
playback at that point. Points with a detection in one round were surveyed again
in subsequent rounds.
After a Cuckoo detection the surveyor moved 300 m (skipping points) and
resumed the survey to avoid further disturbing the previously detected individual.
If that individual responded again, the surveyor moved further (300 m or more
depending on Cuckoo behavior) before resuming the survey.

We added two specifications to the protocol to aid in our planned statistical analysis.
o The same points were surveyed during each visit to a transect, as opposed to the
protocol which only requires the transects to be surveyed, not individual points.
o Starting points for transects were randomly chosen (see Sampling Potential
Habitat Patches above) instead of following previously established transects from
the 2010 surveys.
Survey data were recorded in the field on standardized data forms (Appendix B). We recorded
during which call playback the Cuckoo was detected, the distance, bearing, and response type
(visual or call). The call types are the coo call (a series of “coos”), the contact call (a series of
“kuks” and “kowlps”), and the alarm call (a sharp knock). Additional information about the
behavior (with special attention to behavior indicating breeding), location of the Cuckoo relative
to the vegetation, and time spent observing was also recorded.
Nest Searching Protocol
When a Cuckoo was detected, the surveyor attempted to locate the individual to observe its
behavior. The surveyor would spend up to 30 minutes looking for or watching the individual
during a scheduled survey. The location of the individual was marked with a GPS unit and notes
on behavior that may indicate nesting (e.g., carrying material or food) were taken. If the bird was
exhibiting nesting behavior, a follow-up visit occurred within 3 days to attempt to locate the nest.
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Nest searching guidelines from Martin and Geupel (1993) were followed to minimize
disturbance. Had a Cuckoo nest been located, it would have been monitored to determine the
fate.
Vegetation Survey Protocol
Vegetation data were collected at all survey points and additional locations where Cuckoos were
detected outside of the survey effort. To quantify vegetation at a point, we established an 11.3 m
radius plot, with the survey point as the center. The protocol captured forest structure and
composition, without requiring an excessive amount of time.
Within this circular plot, we visually estimated canopy height in three categories, high canopy
(95% of green canopy foliage is below this height), low canopy (95% of green canopy foliage is
above this height), and average canopy height (50% of green canopy foliage is above this
height). We also estimated percent canopy cover above 5 m and vegetative cover (%) in four
height categories (1.4-5 m, 5-15 m, 15-30 m, and >30 m). Additionally, for individual tree
species that covered greater than 5% of the plot, we estimated the maximum height and canopy
cover in the same four height categories. Low cover (%) was assessed in broad categories: leaf
litter/logs/bare, water, live woody, other, and nothing. The data form used can be found in
Appendix C.
Field Technician Training
Recognizing all Yellow-billed Cuckoo calls and distance estimation are extremely important,
therefore all survey personnel were trained for two weeks at the beginning of the season. A
presentation on the natural history of the Cuckoo (including visual and aural identification),
along with a description of the survey protocol, were given to the survey personnel. Several days
were spent in the field practicing distance estimation and the survey protocol before any surveys
were conducted. All training was led by staff with multiple years of experience conducting
Cuckoo surveys.
Data Entry and Archiving
Data was entered into an Access database daily and backed up on PRBO servers weekly. The
PRBO servers are also backed up regularly, ensuring that data will not be lost. All hard copies of
data forms were scanned and stored at PRBO headquarters in Petaluma, California, and the
scanned digital copies are stored on regularly backed-up PRBO servers.
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RESULTS
Yellow-billed Cuckoo Survey
We established 1388 survey points along 54 transects, with 44 transects along the Sacramento
River and 10 transects along the Feather River (Appendix D). Four rounds of surveys were
conducted at all of the transects with a small number of points skipped in particular rounds due
to wind, noise, avian predators, or a Cuckoo detection at a previous point. A fifth round of
surveys was completed at 8 of the transects, either because Cuckoos had been detected at these
transects either earlier in 2012 or during surveys conducted in 2010. The 2012 surveys were
conducted from June 15 to August 22 and required a total of 1120 person hours.
During our surveys, we had 9 Cuckoo detections along the Sacramento River and zero along the
Feather River (Table 2, Fig. 2). Two of these detections were on transects with a Cuckoo
detection in a previous round. These detections were at points separated by 590 and 1130 m from
the points of the first detection. All of the Cuckoo detections were south of Highway 32, which
splits our Sacramento River study area in half.
We summarized the area surveyed and detection locations (Fig. 2) using a 500 m grid, which is
25 ha, an area equal to the estimate for a mid-sized Cuckoo territory. These grid cells were
considered surveyed if they contained at least one survey point. The 500 m grid cells, rather than
the 300 m grid cells used in the sampling protocol, were used because they most closely matched
the territory size of Cuckoos. None of the survey detections fell within the same 500 m grid cell,
such that there were no grid cells with repeated detections during our surveys.
Table 2 Yellow-billed Cuckoo detections during 2012 surveys, along with date and location information,
listed in chronological order. GPS coordinates are UTM NAD83.
Location
South Ord Unit

UTM Easting
587263

UTM Northing
4385292

Date
6/18/2012

County
Glenn

Landowner
USFWS

Llano Seco Riparian Sanctuary Unit

586347

4381621

7/4/2012

Butte

USFWS

Sac R. mile 159 East

584173

4355833

7/24/2012

Colusa

Private

Beehive Unit

584883

4370080

7/27/2012

Glenn

CA DFG

South Ord Unit

586940

4385800

8/5/2012

Glenn

USFWS

Moulton Island

584125

4353037

8/6/2012

Colusa

Private

Site 21 (Sac R. mile 166 West)

585377

4364044

8/8/2012

Glenn

CA DFG

Packer Island Unit

585550

4366060

8/9/2012

Glenn

USFWS

Llano Seco Riparian Sanctuary Unit

586911

4380654

8/20/2012

Butte

USFWS

In addition to detections during the surveys, another eight Cuckoo detections occurred outside of
the survey effort (Table 3, Fig. 2). Six of these detections were on follow up visits to previously
detected birds, therefore were very likely the same individuals previously detected. The other
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two detections were made near survey transects while travelling to transect areas; one of these
detections was of two individuals.
Table 3 Yellow-billed Cuckoo detections during 2012 non-survey work, along with date and location
information, listed in chronological order. GPS coordinates are UTM NAD83.
Location

UTM Easting

UTM Northing

Date

County

Landowner

1

586720

4385232

6/19/2012

Glenn

USFWS

South Ord Unit1

586986

4385511

6/24/2012

Glenn

USFWS

584466

4351656

7/9/2012

Colusa

CA DFG

584523

4351763

7/24/2012

Colusa

CA DFG

586829

4380484

7/28/2012

Butte

USFWS

South Ord Unit

2

Moulton South Unit

1

Moulton South Unit

1

Llano Seco Riparian Sanctuary Unit
Sul Norte Unit

586208

4369314

7/30/2012

Glenn

USFWS

Sul Norte Unit1

586234

4369326

7/31/2012

Glenn

USFWS

586825

4380788

8/15/2012

Butte

USFWS

1

Llano Seco Riparian Sanctuary Unit

1 Follow up visit to a previous detection site 2 Detection of two individuals
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Figure 2a Map of 2012 Yellow-billed Cuckoo surveys and detections in the northern section of the
Sacramento River study area. Each 500 m grid cell contains at least one survey point.
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Figure 2b Map of 2012 Yellow-billed Cuckoo surveys and detections in the middle section of the
Sacramento River study area. Each 500 m grid cell contains at least one survey point.
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Figure 2c Map of 2012 Yellow-billed Cuckoo surveys and detections in the southern section of the
Sacramento River study area. Each 500 m grid cell contains at least one survey point.
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Figure 2d Map of 2012 Yellow-billed Cuckoo surveys and detections in the Feather River study area.
Each 500 m grid cell contains at least one survey point.
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Nest Searching
After a cuckoo was detected, the surveyors attempted to observe the Cuckoo and note any
breeding activity (nest material carry, food carry, etc.). Follow-up visits were made to South Ord,
Llano Seco Riparian Sanctuary, Beehive (Sul Norte), and Site 21 (Table 3). All detections could
not be followed up on due to logistical or time constraints. In total, about 20 hours of follow up
time were spent trying to confirm breeding. No evidence of breeding was found.
Vegetation Surveys
Vegetation surveys were completed at all survey points (1388) and any locations where Yellowbilled Cuckoos were detected either during formal surveys (17) or incidentally (5).
Sites where Cuckoos were detected had high canopy height and high degree of canopy cover,
especially in the 5-15 m height range (Table 4). At these sites, the trees most commonly present
included boxelder Acer negundo, California black walnut Juglans californica, and Fremont
cottonwood Populus fremontii (Table 5).
Table 4 Structural characteristics of 2012 Yellow-billed Cuckoo detection locations. High Canopy is
defined as the height where 95% of the tree cover is below. Low Canopy is defined as the height where
95% of the tree cover is above. Average Canopy Height is where 50% of tree cover is below or above.
Total Canopy Cover is the percent of vegetative cover above 5 m. Other cover estimates are the
percentage of vegetative cover in a particular height range.
Characteristic
Average
Range
High Canopy Height (m)
16.8
7‐27
Low Canopy Height (m)
2.5
0‐5
Average Canopy Height (m)
10.5
2‐20
Total Canopy Cover (%)
68.8
10‐100
Cover between 1.4‐5 m (%)
52.1
15‐80
Cover between 5‐15 m (%)
62.0
10‐98
Cover between 15‐30 m (%)
31.9
0‐100

Table 5 Tree species composition of 2012 Yellow-billed Cuckoo detection locations, listed in order of
presence at most locations. Percentage indicates how many detection locations (out of 22) that a tree
species was present, and does not indicate the degree of cover provided by that species.
Tree Species
Percentage Present
Boxelder (Acer negundo)
68.2%
California black walnut (Juglans californica)
68.2%
Fremont cottonwood (Populus fremontii)
59.1%
Black willow (Salix gooddingii)
36.4%
Valley oak (Quercus lobata)
22.7%
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DISCUSSION
Yellow-billed Cuckoo Survey
Despite the high amount of effort and the large area surveyed, we detected 7-9 Cuckoos along
the Sacramento River and none along the Feather River, and another 3 Cuckoos along the
Sacramento River during non-survey work, for a total of 10-12 Cuckoos detected. All of the
detections, including the non-survey detections, were within areas we had identified as potential
Cuckoo habitat.
We detected Cuckoos in four areas where none were found in 2010 but where surveys had been
conducted (South Ord, Beehive, Sul Norte, and Moulton South). One of the 2012 detections was
in an area not surveyed in 2010 (Sacramento River mile 159), though the area across the river
was surveyed. Conversely, there were five locations where Cuckoos were detected in 2010, but
no detections on the 2012 surveys (LaBarranca, Rio Vista, Pine Creek, Phelan Island, and
Princeton East). There were two detections in 2010 in areas not surveyed in 2012 (East Ohm, and
Princeton South).
The total number of Cuckoos detected by our surveys is not an estimate of the total population
because 1) the secretive nature of Cuckoos means that not every individual will be detected even
when they are present, and 2) we only sampled a portion (~26%) of the potential habitat within
our sampling frame.
Our sampling protocol was developed to address these issues; repeated surveys at the same
locations can give us a detection history for each survey point. This set of detection histories
theoretically allows for analysis using an occupancy model which uses repeated detections to
estimate the probability of detection and then to estimate the proportion of areas (500 m grid
cells in our case) that are occupied (MacKenzie et al. 2005). However, we did not have any
points with repeat detections, complicating the application of occupancy modeling. With an
additional year of sampling, we will have more information to estimate occupancy and generate
population estimates for the Sacramento and Feather rivers.
By assuming that the probability of detection is one (all Cuckoos present are detected), we can
derive a naïve occupancy estimate. This type of estimate is called a naïve estimate since it
ignores that fact that some Cuckoos present will not be detected (MacKenzie et al. 2005). We
used the 500 m grid to derive a naïve occupancy rate of 0.029 (9 cells occupied out of 310 cells
surveyed) along the Sacramento River. There are 888 grid cells that contain at least a portion of
potential Cuckoo habitat, leading to a naïve occupancy estimate of 25.78 cells. The population
estimate would then be about 26 pairs (52 individuals) for the Sacramento River. This estimate is
on the low end because as the probability of detection decreases, the occupancy rate increases.
An estimate of the probability of detection is necessary for a more accurate population estimate.
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Despite the secretive nature of the Cuckoo and the amount of potentially suitable area surveyed
(26%), we were still surprised to have so few detections and no repeat detections. It seems
highly unlikely that we would have detected only 10-12 Cuckoos if the numbers were anywhere
close to the population objectives developed for the region; 150 pairs (300 individuals) along the
Sacramento River and 25 (50 individuals) pairs along the Feather River (Laymon 1998).
Nest Searching
We did not locate any nests or find evidence of breeding activity. We were unable to determine
whether any of the individual cuckoos detected were in breeding pairs. An anecdotal sighting
from Department of Fish and Game employee Henry Lomeli (not while working) of a Cuckoo
carrying a large insect, was the best evidence of breeding. The lack of evidence of pairs and
breeding activity does not mean that Cuckoos were not breeding in the area, as their secretive
nature makes confirming breeding difficult. A more focused and time-intensive effort would be
required to determine the breeding status.
Vegetation Survey
The summary of vegetation characteristics for Cuckoo detection locations did not reveal any
unexpected results. The use by Cuckoos of forested areas with vegetative structure from the
shrub to canopy layer and a large amount of canopy cover have been found in previous studies
(Halterman 1991, Halterman et al. 2001).
In our previous analyses (Dettling and Howell 2011), we were unable to find any statistically
significant relationships between habitat characteristics and Cuckoo occupancy. We speculated
that one reason for this was a small sample size of occupied areas. Another possible explanation
is that by choosing to survey areas we thought contained high quality habitat, we only surveyed
areas with very similar characteristics.
A couple other factors should be considered when evaluating habitat characteristics for Yellowbilled Cuckoos. The first is that the call playback technique used for surveying often draws a
Cuckoo closer to the observer. We evaluate the habitat at the point of first detection, which may
not be where the bird spends most of its time. The second is the scale at which the habitat is
evaluated. Characteristics of an entire Cuckoo territory would be the most biologically relevant,
though would be time consuming to collect. Remote sensing data might be useful at these larger
scales.
Next steps
We recommend continuing surveys at least one more year. Halterman (1991) found year to year
fluctuations in numbers of Cuckoos over four years of surveying. Another year of surveys will
help us to understand the nature of the Yellow-billed Cuckoo population along the Sacramento
and Feather rivers.
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We will also consider what actions we can take in 2013 to provide the necessary data to develop
an accurate Cuckoo population estimate. The following actions are being considered:




More rigorous follow-up surveys (establish probability of detection)
Consider modifying survey protocol to increase chance of redetections (more surveys in
July, less area)
Use 2010 data to inform probability of detection to use with 2012-13 data
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APPENDIX A
PatchMorph inputs for the Sacramento River.
Run name
= Sac2
Input landcover map
= Sac_RWFRWS
Landcover map field
= YBCU_HAB
Cell size
= 10
Density Filter
Density filter
=0
Density neighborhood
=5
Density threshold
= 0.25
Hard Barrier
Hard barrier
=1
Hard barrier map
= Sac_RWFRWS
Hard barrier map field = WATER
Habitat Suitability
Minimum suitability
=0
Maximum suitability
=1
Number of suit. categories = 2
Hierarchical Patch Delineation
Gap then Spur = True
Spur then Gap = False
Threshold Perception Values
Landcover gaps removed
=1
Landcover gap--low
= 100
Landcover gap--high
= 100
# of hierarchical levels = 1
Iterate hierarchy = 0
Landcover spurs removed
=1
Landcover spur--low
= 100
Landcover spur--high
= 100
# of hierarchical levels = 1
Iterate hierarchy = 0
Minimum area of patch

=0
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APPENDIX A
PatchMorph inputs for the Feather River.
Run name
= Fthr2
Input landcover map
= Feather_RWFRWS
Landcover map field
= YBCU_HAB
Cell size
= 10
Density Filter
Density filter
=0
Density neighborhood
=5
Density threshold
= 0.25
Hard Barrier
Hard barrier
=1
Hard barrier map
= Feather_RWFRWS
Hard barrier map field = WATER
Habitat Suitability
Minimum suitability
=0
Maximum suitability
=1
Number of suit. categories = 2
Hierarchical Patch Delineation
Gap then Spur = True
Spur then Gap = False
Threshold Perception Values
Landcover gaps removed
=1
Landcover gap--low
= 100
Landcover gap--high
= 100
# of hierarchical levels = 1
Iterate hierarchy = 0
Landcover spurs removed
=1
Landcover spur--low
= 100
Landcover spur--high
= 100
# of hierarchical levels = 1
Iterate hierarchy = 0
Minimum area of patch

=0
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APPENDIX B
2012 Yellow-billed Cuckoo survey data form.
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APPENDIX C
2012 Yellow-billed Cuckoo vegetation survey form.
PRBO YBCU VEGETATION FORM
Site Code: ___________ Site Name:______________________ Transect #:______ Point #:______
Observer: _______________
Date(mm/dd/yyyy):___/___/2012
Time:_______
From Map - Distance to Water: _______ Distance to Sac. River: ___________
Edge? Y / N
High Canopy ht: 95% of green
canopy foliage is below this height
Low Canopy ht: 95% of green
canopy foliage is above this height
Average ht of canopy:
% Total Canopy Cover (above 5m):

Tree Cover Visual Estimates
Record the percent cover of ALL
live tree species within each
strata, as well as EACH tree
species within each strata
ALL trees (% cover)

Max ht
of each
tree
species

% Cover within 11.3m radius circle
by height strata (in 5% increments if >10%)
>1.4 - 5m

>5-15m

>15-30m

>30m

Record individual woody species
below

Low Cover Visual Estimates
Visual Cover Estimates (%)

0 to
50 cm

>50cm
to 1.4 m

Leaf litter/Logs/Bare

Up to three most
common shrub
species:

Water
Other
Woody (live)

Date

Nothing
TOTAL

100%

100%

Init

Review:
Data Entry:
Proof :

Notes: ______________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
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APPENDIX D
2012 Yellow-billed Cuckoo Sacramento and Feather river survey locations and dates listed from north to south. CA DFG-California
Department of Fish and Game, CA DPR-California Department of Parks and Recreation, CA DWR-California Department of Water
Resources, GCID-Glenn-Colusa Irrigation District, TNC-The Nature Conservancy, USFWS-US Fish and Wildlife Service. 1 Two
dates indicate that the survey was suspended on first day and finished on the second day. 2 Surveys compromised by high winds.
Sacramento River Sites
Transect
#

Location Name

#
Points

River
Mile

058

LaBarranca Unit

28

240

014

Boat access

13

236.5

054

Mooney Unit

34

236

026

Ohm Unit

22

234

010

Ohm Unit

25

233

Side of
River
West

Owner

Round
11

Round
2

Round
3

Round
4
16‐Aug

USFWS

29‐Jun

14‐Jul

27‐Jul

East

Private

20‐Jun

10‐Jul

25‐Jul

7‐Aug

West

USFWS

28‐Jun

13‐Jul

27‐Jul

11‐Aug

West

USFWS

28‐Jun

13‐Jul

26‐Jul

10‐Aug

West

USFWS

28‐Jun

13‐Jul

26‐Jul

10‐Aug

038

Boat access

17

232.5

East

Private

20‐Jun

10‐Jul

25‐Jul

7‐Aug

022

Flynn Unit

26

231

West

USFWS

27‐Jun

12‐Jul

26‐Jul

9‐Aug

003

Boat access

18

223

East

Private

27‐Jun

12‐Jul

31‐Jul

15‐Aug

019

Boat access

24

222

West

Private

27‐Jun

12‐Jul

31‐Jul

15‐Aug

051

Kopta Slough

28

220.5

West

TNC

15‐Jun, 16‐Jun

2‐Jul

17‐Jul

1‐Aug

007

Kopta Slough

23

219

West

TNC

15‐Jun, 16‐Jun

2‐Jul

18‐Jul

1‐Aug

035

Rio Vista Unit

26

218

East

USFWS

18‐Jun

3‐Jul

18‐Jul

5‐Aug

045

Rio Vista Unit

31

216.5

East

USFWS

18‐Jun

4‐Jul

18‐Jul

6‐Aug

002

Rio Vista Unit

26

215.5

East

USFWS

18‐Jun

3‐Jul

19‐Jul

2‐Aug

013

Boat access

16

211.5

East

Private

25‐Jun

11‐Jul

30‐Jul

14‐Aug

029

Foster Island Unit

33

210

West

USFWS

25‐Jun

11‐Jul

30‐Jul

14‐Aug

034

Boat access

27

205.5

West

GCID

25‐Jun

11‐Jul

30‐Jul

14‐Aug

018

Wilson's Landing Unit

31

204

East

CA DFG

25‐Jun

11‐Jul

30‐Jul

14‐Aug

009

Pine Creek Unit

27

198.5

East

USFWS

15‐Jun, 16‐Jun

2‐Jul

17‐Jul

1‐Aug

041

Pine Creek Unit

27

198

West

USFWS

15‐Jun, 16‐Jun

1‐Jul

15‐Jul

1‐Aug

077

Pine Creek North Unit

16

197

East

CA DFG

29‐Jun

14‐Jul

28‐Jul

15‐Aug

25

Round
5

21‐Aug

Transect
#

Location Name

#
Points

River
Mile

Side of
River

Owner

Round
11

Round
2

Round
3

Round
4

Round
5

025

Pine Creek West Unit

25

195.5

West

CA DFG

26‐Jun

10‐Jul

25‐Jul

8‐Aug

049

Pine Creek West Unit

24

195

West

CA DFG

26‐Jun

7‐Jul

23‐Jul

9‐Aug

005

Capay Unit

30

194

West

USFWS

28‐Jun

13‐Jul

27‐Jul

13‐Aug

017

Bidwell‐Sacramento River SP

28

194

East

CA DPR

26‐Jun

11‐Jul

26‐Jul

8‐Aug

033

Phelan Island Unit

28

191.5

West

USFWS

15‐Jun, 16‐Jun

1‐Jul

15‐Jul

1‐Aug

037

Phelan Island Unit

33

191

West

USFWS

15‐Jun, 16‐Jun

3‐Jul

17‐Jul

1‐Aug

20‐Aug

020

South Ord Unit

27

183

West

USFWS

18‐Jun

3‐Jul

18‐Jul

5‐Aug

22‐Aug

052

Jacinto Unit

20

180.5

West

CA DFG

26‐Jun

9‐Jul

24‐Jul

6‐Aug

024

Llano Seco Riparian Sanctuary

31

179.5

East

USFWS

19‐Jun

4‐Jul

23‐Jul

9‐Aug

076

Llano Seco Riparian Sanctuary

34

176.5

East

USFWS

29‐Jun

14‐Jul

28‐Jul

15‐Aug

040

Llano Seco Riparian Sanctuary

24

176

East

CA DFG

28‐Jun

12‐Jul

26‐Jul

10‐Aug

20‐Aug
22‐Aug

031

Oxbow Unit

29

175

East

CA DFG

20‐Jun

10‐Jul

25‐Jul

8‐Aug

043

Hartley Island Unit

28

175

East

USFWS

20‐Jun

10‐Jul

25‐Jul

7‐Aug

059

Beehive Unit

23

170

West

CA DFG

29‐Jun

14‐Jul

27‐Jul

16‐Aug

055

Codora Unit

30

168

West

USFWS

27‐Jun

9‐Jul

24‐Jul

8‐Aug

011

Packer Unit

8

167

West

USFWS

21‐Jun

11‐Jul

25‐Jul

11‐Aug

027

Packer Unit

31

167

West

USFWS

19‐Jun

4‐Jul

23‐Jul

9‐Aug

20‐Aug

023

Site 21

25

165

West

Glenn County

26‐Jun

7‐Jul

23‐Jul

8‐Aug

22‐Aug

039

Drumheller Unit

30

164.5

East

USFWS

27‐Jun

12‐Jul

26‐Jul

12‐Aug

048

Princeton Southeast Unit

27

161.5

East

CA DFG

20‐Jun

9‐Jul

24‐Jul

6‐Aug

032

Boat access

14

158.5

East

Private

19‐Jun

9‐Jul

24‐Jul

6‐Aug

016

Moulton Island

10

157

East

Private

19‐Jun

9‐Jul

24‐Jul

6‐Aug

028

Colusa‐Sacramento River SP

27

144.5

West

CA DPR

18‐Jun

3‐Jul

18‐Jul

4‐Aug

26

22‐Aug

Feather River Sites
Transect
#

Location Name

#
Points

River
Mile

Side of
River

Owner

Round
1

Round
2

Round
3

Round
4

143

O'Connor Lakes Unit

28

NA

West

CA DFG

21‐Jun

5‐Jul2

19‐Jul

2‐Aug

159

Star Bend Unit

28

NA

East

CA DFG

22‐Jun

6‐Jul

20‐Jul

3‐Aug

2

19‐Jul

2‐Aug

150

Abbott Lake Unit

35

NA

West

CA DFG

21‐Jun

5‐Jul

153

Lake of the Woods Unit

27

NA

East

CA DFG

22‐Jun

6‐Jul

20‐Jul

3‐Aug

154

Lake of the Woods Unit

30

NA

East

CA DFG

22‐Jun

6‐Jul

20‐Jul

3‐Aug

157

Bobelaine Reserve

29

NA

West

Sac. Audubon

21‐Jun

5‐Jul2

19‐Jul

2‐Aug

2

19‐Jul

2‐Aug

161

Bobelaine Reserve

28

NA

West

Sac. Audubon

21‐Jun

149

Bear Weir

32

NA

East

CA DWR

22‐Jun

6‐Jul

20‐Jul

3‐Aug

2

19‐Jul

2‐Aug

6‐Jul

20‐Jul

3‐Aug

141

Nicolaus

17

NA

East

Private

21‐Jun

145

Nelson Slough Unit

30

NA

West

CA DFG

22‐Jun

27

5‐Jul

5‐Jul

Round
5

Targeted Conservation Planning
Western Yellow-Billed Cuckoo
Working Draft
Conservation Status
This conservation plan addresses needs and opportunities for conserving the western yellow-billed cuckoo
(Coccyzus americanus occidentalis), a Neotropical migratory bird, and its habitat in the Systemwide Planning Area
(SPA) for the Central Valley Flood Protection Plan (CVFPP). This subspecies was once considered to be
common throughout riparian habitats in the SPA. Currently, the western yellow-billed cuckoo (“cuckoo”)
breeds in the Feather River and Upper Sacramento River Conservation Planning Areas (CPAs; identified in
the 2012 CVFPP), but under suitable habitat conditions and if the population increases and recolonizes its
range, it has the potential to breed in riparian habitat throughout the SPA.
In 2001, the U.S. Fish and Wildlife Service (USFWS) determined that the western population of yellow-billed
cuckoo represents a Distinct Population Segment (DPS) (USFWS 2001). At the same time, the western
yellow-billed cuckoo became a candidate for listing under the Endangered Species Act (66 FR 38611–38626),
but the listing was determined to be “warranted but precluded by higher priority listings” (USFWS 2002). The
status of the cuckoo is currently under review (77 FR 69993–70060; USFWS 2012), and a listing proposal is
due in 2013. This species was listed by the State as threatened in 1971 and as endangered in 1988 under the
California Endangered Species Act (California Department of Fish and Game [CDFG] 1998). The cuckoo is
also a focal species in The Riparian Bird Conservation Plan (Riparian Habitat Joint Venture [RHJV] 2004). A
recovery plan for this species has not been published; however, USFWS has organized a multiagency group
that is developing a range-wide conservation assessment and strategy for the cuckoo (75 FR 69222-69294;
USFWS 2010).

Status and Trends
Distribution
The yellow-billed cuckoo is a riparian-obligate species found throughout the United States. There are two
recognized subspecies: the western subspecies occurs west of the Rocky Mountains and is the focus of this
conservation plan, and the eastern subspecies (Coccyzus americanus americanus) occurs east of the Rocky
Mountains (AOU 1957). Historically, the western yellow-billed cuckoo range extended from southern British
Columbia to the Rio Grande River in northern Mexico, and east to the Rocky Mountains (Bent 1940).
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Currently, the only known breeding populations of western yellow-billed cuckoo occur in several disjunct
locations in Arizona (Groschupf 1987), California (Laymon and Halterman 1989), Colorado (Kingery 1998),
Idaho (Dobkin 1994), New Mexico (Howe 1986), Utah (Walters 1983) and Wyoming (Bennett and Keinath
2003). This subspecies was once common in riparian habitat throughout California (Grinnell and Miller
1944), but the population has declined over the last 100 years following extensive loss of riparian habitat. In
California’s Central Valley, approximately 98 percent of riparian habitat has been lost or altered over the last
150 years (Smith 1977; Katibah 1984). Currently in California, cuckoos are consistently found in only a few
isolated areas: the Sacramento Valley (between Red Bluff and Colusa), the Feather River (between Gridley
and Nicolaus), the South Fork of the Kern River, and in several Lower Colorado River Multi-Species
Conservation Program (LCR MSCP) restoration sites on the California side of the Lower Colorado River
(Gaines and Laymon 1984; Laymon 1998; Laymon and Halterman 1989; Halterman et al. 2001; Dettling and
Seavy 2012). The Upper Sacramento River CPA, is believed to have one of the largest cuckoo populations in
California (Halterman et al. 2001), and riparian vegetation has increased by almost 5,000 acres since 1996 due
to restoration efforts in this area (Golet et al. 2008). Gaines and Laymon (1984) suggested that many large
patches along the Sacramento River in Tehama County and along the Feather River appeared to be
unoccupied but apparently represent suitable habitat. Follow-up surveys were conducted in 1987 and 1999
and between one and six individuals were found along the Feather River between Oroville and Nicolaus
(Laymon and Halterman 1989; Halterman et al. 2001).
Cuckoos are long-distance migrants, likely following the Pacific slope of Mexico and Central America to their
wintering grounds in northwest South America (Hughes 1999). The map shown in Figure 1 illustrates the
California Partners in Flight (CalPIF) monitoring sites, breeding status, and current range of the cuckoo in
California (RHJV 2004).
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Figure 1. CalPIF Monitoring Sites, Breeding Status, and Current Range of the Cuckoo in
California (RHJV 2004)

Population Trends
Historically, the cuckoo was considered common, and its distribution extended throughout the SPA (Belding
1890). Statewide, the historical California population was estimated at approximately 15,000 breeding pairs
(Hughes 1999); however, it is believed that the predevelopment population in California was much higher,
given that large tracts of floodplain habitat had already been removed when estimates were first made, and
because the cuckoo’s elusive behavior makes it difficult to detect (Gaines 1974). Grinnell and Miller (1944)
noted declines in the population in the 1940s. The first statewide survey was conducted in 1977, when the
population was estimated at 122–163 pairs (Gaines and Laymon 1984) and the statewide estimate was 100
pairs in 2000 (Halterman et al. 2001). The Sacramento population was estimated to be 96 pairs in 1973
(Gaines 1974), 60 pairs in 1977 (Gaines and Laymon 1984). The total number of pairs fluctuated between 23
and 35 pairs between 1987 and 1990 (Halterman 1991), and in 2000, only 40 pairs were detected (Halterman
et al. 2001). When the majority of potentially suitable habitat on the Sacramento River was surveyed in 2010,
only 18 individuals were detected, and occupancy modeling results estimated the population to be between 38
and 76 individuals, representing an estimated 32–38 occupied territories (Dettling and Howell 2011). In 2012,
only 7–9 cuckoos were detected along the Sacramento River, and no cuckoos were detected along the Feather
River (Dettling and Seavy 2012).
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Estimating yellow-billed cuckoo populations is fraught with difficulties. Cuckoos are present in the United
States for only a few months of the year, they have large home ranges (approximately 25 acres) (Halterman
2009), they vocalize infrequently, and their nests are difficult to locate. During an average protocol-level, callplayback survey, yellow-billed cuckoos respond between 50 and 80 percent of the time (Halterman 2009;
McNeil et al. 2011). All of these factors complicate estimation of the most basic population parameters.
Survey methods and data interpretation have changed through the years, rendering a direct comparison of
numbers difficult; however, there can be little doubt that cuckoo populations in the Central Valley have
declined dramatically over the last 50 years. This decline has been attributed to the loss, fragmentation, and
degradation of riparian forests in California, all of which are effects of agricultural and urban expansion
(USFWS 2001).

Life History and Ecology
Western yellow-billed cuckoos are long-distance Neotropical migrants that spend the winter in Central and
South America (Hughes 1999). They begin arriving in the SPA as early as late May, but mid-June is more
typical (Franzreb and Laymon 1993). Nesting occurs between June and August, with the peak occurring from
mid-July to early August (Bent 1940; Howe 1986). It is suggested that the species is restricted to breeding
during the midsummer period in response to a seasonal peak in large insect abundance and the onset of
breeding may be correlated with the abundance of the local food supply (Nolan and Thompson 1975;
Rosenberg et al. 1982). To accommodate this restriction, young develop very rapidly, with a breeding cycle of
17 days from egg laying to fledging. Cuckoos in the western United States eat a wide variety of prey items,
including large arthropods such as cicadas, katydids, grasshoppers, and caterpillars, and also small lizards and
spiders (Laymon et al. 1997; Halterman 2009). Food resources vary from year to year and significantly affect
reproductive success (Laymon et al. 1997). Little is known about cuckoo breeding-site fidelity, but a study on
the San Pedro and Lower Colorado Rivers indicated that some individuals return to the same breeding sites
each year (Halterman 2009; McNeil et al. 2011).
Cuckoos breed in large blocks of riparian habitat, particularly riparian woodlands with cottonwoods (Populus
fremontii) and willows (Salix spp.) (USFWS 2001). Pairs may frequently visit prospective nest sites together
before selecting a nest location and initiating nest building (Hamilton and Hamilton 1965). Both adults build
the nest, incubate the eggs, and brood and feed the young. Clutch size in western North America is typically
2–4 eggs (Laymon et al. 1997; Halterman 2009). The nest is usually a flimsy stick platform with variable
amounts of lining, and is constructed in less than a day, with additional material added to the nest as
incubation proceeds (Hughes 1999; Halterman 2009). Nests are typically well concealed in dense vegetation
within approximately 30 feet of the ground (Laymon 1980; Laymon et al. 1997) and placed in locations where
they are protected from prevailing winds or rain by thick overhanging branches (Preble 1957; Potter 1980);
several nest sites found on the Sacramento River were draped with wild grape (Gaines and Laymon 1984;
Laymon 1998). The pale bluish-green eggs are incubated from 9 to 11 days (Hughes 1999), and young
cuckoos fledge 5–8 days after hatching. Males incubate the eggs at night, and the pair alternates incubation
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duties during the day (Payne 2005; Halterman 2009). Males also care for the young after fledging. The
cuckoos migrate out of California from mid-August to early September (Halterman 2009). In years of high
food abundance, successful double and triple brooding has been observed (Halterman 1991; Laymon et al.
1997; Halterman 2009).
Cuckoos rarely nest in orchards, but nests have been documented in prune, English walnut, and almond
orchards (Laymon 1988), and the direct effect of pesticide poisoning in these areas continues to be a concern.
Foraging typically occurs in riparian vegetation, adjacent streams, and to a lesser extent, orchards adjacent to
breeding areas. The distribution of cuckoos at 74 sites along the Sacramento River was not correlated with
surrounding land use (dry rangeland, irrigated agriculture, and orchards) (Halterman 1991). During the
breeding season, foraging areas of nesting pairs may overlap (Laymon 1980). Nest sites with a dense canopy
(averaging 98.6 percent at the nest) and a large patch size (greater than 50 acres) are typically required by the
species (Laymon 1998). A dense understory that provides nest protection and concealment is also required.
Limited information is available about home range and territory size. Cuckoo home range sizes are currently
understood to be highly variable, averaging between 67 acres on the Lower Colorado River and 95 acres on
the San Pedro River (Halterman 2009; McNeil et al. 2011). Territory size on the South Fork Kern River
ranged from 20–100 acres (Laymon and Halterman 1985), but territories along the Colorado River were as
small as 10 acres (Laymon and Halterman 1989). In California, Halterman (1991) found that patch size, type
and quality of habitat, and prey abundance largely determine the sizes of territories.
The Birds of North America annual cycle for the yellow-billed cuckoo is shown in Figure 2.
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Figure 2. Annual Cycle of Breeding, Migration, and Molt by Yellow-Billed Cuckoos in the Central
U.S. Thick Lines Show Peak Activity; Thin Lines, Off-Peak; Northern and Western
Populations Arrive and Breed 2–8 Weeks Later, and Depart for Wintering Grounds 2–4
Weeks Earlier (Hughes 1999, in The Birds of North America Online; Reproduced with
Permission)

Habitat and Ecological Process Associations
The cuckoo is a riparian-obligate species that primarily breeds in cottonwood-willow forests, but other tree
species such as white alder (Alnus rhombifolia) and box elder (Acer negundo) are also important habitat
components, especially along the Sacramento River (Laymon 1998), because they provide foraging habitat,
particularly as a source of insect prey. Invasive plant species such as salt cedar (Tamarisk sp.) and giant reed
(Arundo donax) have contributed to the degradation of cottonwood-willow habitat, a reduction of adequate
vegetative structure required by nesting cuckoos, and a reduction in the food supply, particularly insect
populations (Frandsen and Jackson 1994; Dudley and Collins 1995). Cuckoos may forage in salt cedar, but
they do not use it as a nesting substrate (Rosenberg et al. 1991). There are other exotic plant species along the
Sacramento River, such as domestic fig (Ficus sp.) that do not provide suitable nesting structure for the
cuckoo. Removing invasive or exotic species may provide opportunities for native species to reestablish and,
as they mature, provide suitable foraging opportunities and nesting habitat on which the cuckoo relies.
All studies indicate that there is a highly significant association between cuckoos and expansive stands of
cottonwood-willow forests, especially where a river is allowed to meander and willows and cottonwoods can
regenerate on point bars and stream banks (Greco 2008). Continuing habitat succession is important to
sustaining breeding populations (Laymon 1998). Meandering streams that allow for continual erosion and
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deposition create habitat for rapidly growing willow stands, which represent preferred nesting habitat. Pioneer
(early successional) riparian forests in the floodplain develop rapidly and are subject to frequent cycles of
flooding, erosion, and deposition (Vaghti and Greco 2007). The Sacramento River cuckoo population
occupies a highly dynamic mosaic of patches that are created, renewed, and shift in response to geomorphic
channel processes and vegetation succession over decadal timescales (Greco 2013). As pioneer forests mature
into larger trees and shrubs (mid-seral habitat), and natural hydrologic and geomorphic processes continue,
the resulting lateral channel migration creates a dynamic vegetation community composed of various age
classes that provide patches of nesting and foraging habitat that is critical for the cuckoo. Channelized
streams or leveed systems that do not allow these natural processes to occur allows for the development of
late-successional riparian vegetation, which does not provide optimal habitat for cuckoos (Greco 2008). The
Sacramento River channel migration potential has been diminished due to dam construction and the
placement of revetment; this has resulted in a 79 percent decrease in channel migration potential from predam conditions (Fremier 2007).
Several factors influence habitat occupancy. Gaines (1974) described suitable habitat as consisting of at least
25 acres (at least 330 feet wide and approximately 1,000 feet long) located within 300 feet of surface water
and dominated by a cottonwood-willow forest with a humid microclimate. Laymon and Halterman (1989)
further classified cottonwood-willow patch sizes into suitability classes:


Optimum—greater than 200 acres (and greater than 1,900 feet wide)



Suitable—between 100 and 200 acres (between 660 and 1,980 feet wide)



Marginal—between 50 and 100 acres (between 330 and 660 feet wide)



Unsuitable—less than 50 acres

Halterman (1991) found that the best predictors of cuckoo occupancy and nesting density were (1) patch size,
(2) proximity to other occupied patches, (3) presence of young riparian vegetation (one indication of patch
age), and (4) the presence of woody vegetation (typically less than 30 feet tall). Greco (1999) found that
riparian habitat on the Sacramento River was suitable for occupancy within 9 years of establishment and
remained suitable for up to 30 years, after which suitability declined. These results further imply that channel
meander migration plays a significant role in maintaining the heterogeneity of forest structure and riparian
landscape mosaics on the Sacramento River (Greco 1999). The same can likely be said of the San Joaquin
Valley, where potentially suitable habitat will vary based on river flow and flooding events. Patches may be
occupied for only a few years due to factors such as local climatic conditions and prey availability (Johnson et
al. 2008; Girvetz and Greco 2009).

Conceptual Models
A conceptual model has been designed to assist in developing a targeted conservation strategy for western
yellow-billed cuckoos within the SPA (Figure 3). It is not intended to be a comprehensive model of all
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ecological processes, stressors, and other factors that could be relevant for this species; rather, it specifically
depicts:


habitat conditions required by cuckoos within the SPA;



the specific CPAs within which the cuckoo is known to or expected to breed under suitable habitat
conditions;



key ecosystem processes related to the construction and operation of the State Plan of Flood Control
(SPFC), and thus potentially affected by actions that the California Department of Water Resources
(DWR) could implement as part of the CVFPP and Conservation Strategy; and,



stressors related to construction and operation of the SPFC.

Figure 3. Conceptual Model for Western Yellow-Billed Cuckoo within the SPA

Management Issues
Threats and Sensitivities Range-Wide
The Sacramento Valley population must remain viable if the cuckoo population in California is to recover and
avoid extirpation (Dettling and Howell 2011). Habitat fragmentation and availability of suitable habitat may
be limiting factors for breeding populations of cuckoos along the Sacramento River. Historically, most of the
land along the Sacramento River was covered by riparian forests, although portions of it supported
grasslands, wetlands, and gravel bars (Gibson 1975). However, the historical landscape has been fragmented,
reducing the area’s ability to sustain cuckoo populations and leading to local extirpations and the loss of
suitable patches of habitat that are used as dispersal corridors (USFWS 2001). Nesting cuckoos are sensitive
to habitat fragmentation because it reduces patch size (Hughes 1999) and increases the risk of predation of
eggs and nestlings by other birds, snakes, and mammals (Nolan 1963; Nolan and Thompson 1975; Launer et
al. 1990).
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Riparian habitat in the Upper Sacramento River CPA has fluctuated over time. Greco (2013) quantified
changes in riparian habitat along a 79-mile stretch of the Sacramento River (from Colusa to Red Bluff) and
found that total riparian area declined by 16 percent over a 35-year period (between 1952 and 1987), and that
subpatches (portions of riparian forest patches that are most important to cuckoos) declined by 11 percent
during the same period. This reduction represents a decline from approximately 17,500 acres of riparian
habitat in 1952 to 14,655 acres by 1987 (Greco 2013). In 2001, it was estimated that only 13.5 percent of the
land within about 1.25 miles of the Sacramento River supports riparian habitat, and the majority of that land
(71.8 percent) is privately owned (Dettling and Howell 2011). This reduction in the total extent of riparian
land cover and the lack of natural geomorphic processes (i.e. channel migration) that promote vegetation
recruitment highlight the negative ecosystem consequences of bank revetment (Greco 2013).
Restoration efforts along the Sacramento River since 1989 have restored approximately 6,200 acres of
riparian habitat (Golet et al. 2008), and this number continues to increase as federal, State, and
nongovernmental organizations acquire habitat and implement restoration projects. Although the amount of
riparian habitat that has been restored over recent years is impressive, the acreage represents only a fraction
of the extent of historical riparian forests and total available habitat along the Sacramento River still declined
during this time period (Greco 2013). Connecting suitable patches of riparian forest would provide nesting
habitat and could create dispersal corridors that facilitate recolonization of the cuckoo’s historical range
within the SPA. Achieving long-term sustainability and viability of the cuckoo population along the
Sacramento River will require process-based restoration (Greco 2008); in other words, encouraging channel
meander dynamics and channel cut-offs that continually renew the floodplain and support natural recruitment
of cottonwood-willow communities will be critical (Greco 2013).

Ongoing and Future Impacts
The primary ongoing threat to the viability of the cuckoo population is the loss of suitable nesting habitat.
The cuckoo is sensitive to habitat fragmentation and degradation of riparian forests. In California, cuckoos
are absent where vegetation is sparse, water is more than 300 feet away, and vegetation patch size is less than
50 acres (Gaines 1974; Halterman and Laymon 1989). Climate change may also influence the future
distribution of cuckoos in the SPA, although the rate of climate change is uncertain. Climate change models
predict increased warming in the Central Valley through this century. In two different climate change models
developed by The California Avian Data Center (Ballard et al. 2008), the current range of the cuckoo grows
northward, following the rivers of the Central Valley and expanding into all five CPAs and their tributaries
(i.e., the Feather River and the Upper and Lower Sacramento and San Joaquin River CPAs and their
tributaries). Based on the first two important variables identified by the model as being important predictors,
this shift may be due to changes in the seasonality of precipitation and the associated changes to vegetation
under this new precipitation regime. This predicted range recolonization further illustrates the species’
dependence on riparian systems and emphasizes the need to secure and restore suitable breeding habitat that
it can use into the future.

Targeted Conservation Plan
Western Yellow-Billed Cuckoo
Working Draft

9

H. T. Harvey & Associates
September 2013

Key Information Gaps or Uncertainties
To better understand cuckoo ecology, additional information is needed regarding habitat conditions along
migratory routes and on wintering grounds; the species’ life history, population sizes, and distribution
throughout the West; and to what extent pesticides and West Nile virus are affecting the population.


Life history, population size, and distribution. Significant data gaps obscure our understanding of
the life history (e.g., fecundity, mating, population structure, and site fidelity) of the western yellowbilled cuckoo. Contribution to the ongoing census of declining western populations must continue to
determine the locations of remnant populations and associated habitat dynamics (Laymon 1980).
Surveys to further understand habitat use, population dynamics, and probability of occurrence in the
SPA, especially along the Feather, Sacramento, and San Joaquin Rivers, are needed to properly assess
impacts and inform targeted restoration. The diet of cuckoos is well known; however, the processes
that affect prey populations are not understood, yet are likely to be critical to influencing nest-site
selection by the cuckoo. The Yellow-billed Cuckoo working group was formed in 2008 and is
currently working on addressing these types of data gaps. Any annual survey efforts and data
collected that continue to inform these data gaps would benefit from coordinating with the working
group to facilitate the development of a conservation plan and guide the management of the species.



Pesticides. Pesticides may affect cuckoo behavior or cause their death through direct contact or
ingestion of contaminated prey items, but the extent to which pesticides affect cuckoo populations is
unknown. Laymon (1980) documented that sublethal poisoning of young birds had been caused by
pesticides sprayed on active nests in orchards. Pesticides may contaminate preferred prey items,
particularly lepidopteran larvae, as well as some prey items associated with runoff from agricultural
land (Laymon and Halterman 1987). Pesticide and herbicide use in adjacent agricultural lands may
also have indirect effects by reducing insect abundance, thus limiting the cuckoo’s prey base.



West Nile virus. The National Wildlife Health Center of the U.S. Geological Survey (USGS) has
identified the yellow-billed cuckoo as a species that may be affected by West Nile virus (USGS 2003).
How the virus is affecting cuckoos is currently unknown.



Migration routes and wintering grounds. Habitat and ecological requirements of the cuckoo
along migratory routes and wintering grounds in Central and South America are poorly understood.
To positively affect populations in the SPA, it is important to understand the challenges that cuckoos
encounter during migration, the habitats they use during migration and on wintering grounds, and
the factors that influence the timing of colonization of newly created habitat patches.
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Conservation Strategy
Conservation and Recovery Opportunities
The most viable way to support recovery of the western yellow-billed cuckoo is to encourage natural riverine
processes that promote, sustain, and renew riparian forests and to implement riparian restoration to increase
and sustain suitable nesting habitat throughout the SPA. Creating suitable patches of breeding habitat and
connecting those patches to existing or newly established suitable habitat would increase opportunities for the
cuckoo to recolonize the riparian forests of the SPA (part of the species’ historical range). Restoring natural
riverine geomorphologic processes by implementing appropriate management actions would create the
disturbance regimes necessary for establishing and maintaining this suitable habitat.

Identified Conservation Needs
1. Increase and sustain nesting habitat: The western yellow-billed cuckoo is a riparian obligate,
dependent on dense cottonwood-willow habitat, close to water and with a dense understory.
Consequently, cuckoos are also dependent on the natural hydrologic and geomorphic processes that
create and sustain their nesting habitat. Creating setback levees and facilitating natural flood
processes that lead to relatively continuous, dynamic riparian successional stages will provide
opportunities to renew and sustain nesting habitat throughout the SPA without additional restoration
or management efforts. This suitable habitat must be situated along streams or rivers, with a
minimum patch size of 50 acres, although larger patches (i.e., more than 100 acres) are preferred.
Riparian restoration in core population areas, especially in the Upper Sacramento River CPA, would
provide habitat connectivity important to increasing the species’ numbers and facilitating
recolonization of the SPA. Removing exotic vegetation would also improve opportunities to
establish native vegetation, limiting the spread of undesirable species that do not provide nesting
habitat in the SPA and enhancing riparian restoration efforts.
2. Restore riverine geomorphic processes: Linked with increasing the extent of riparian forest, the
restoration of riverine geomorphic processes would contribute to providing a mosaic of suitable
habitat that would sustain cuckoo populations in the SPA. Riverine geomorphic processes result in
disturbances that create, sustain, and renew early successional to mid-seral habitat that is preferred by
the cuckoo. Lateral channel migration creates a dynamic vegetation community composed of various
age classes that provide patches of nesting and foraging habitat that is critical for the cuckoo.
3. Invasive and exotic plant management: Cuckoos are highly dependent on cottonwood-willow
habitat for adequate nesting structure and the prey resources they provide. Invasive plant species
such as salt cedar and giant reed have contributed to the degradation of cottonwood-willow habitat
by reducing the availability of adequate vegetative structure required by nesting cuckoos and also
reducing the food supply, particularly insect populations (Frandsen and Jackson 1994; Dudley and
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Collins 1995). Eliminating invasive and exotic species, combined with re-vegetation of native plant
species within the SPA, would create opportunities to provide suitable nesting and foraging habitat
for the cuckoo.

Integration of Conservation and Restoration in Flood Management
CVFPP management actions have the potential to provide a positive, negative, or neutral contribution to the
identified conservation needs of the western yellow-billed cuckoo; these are summarized in Table 1 at the end
of this section. In many cases, the conservation needs of the cuckoo can be positively addressed by
implementing management actions that integrate conservation/restoration elements with SPFC operations,
maintenance, floodway management, and structural improvements. Wherever feasible, conservation
objectives and indicators will direct management actions toward adaptive, responsive, and sustainable
implementation that avoids and minimizes impacts on species and ecosystems.

Operations, Maintenance, and Floodway Management
Floodwater storage and reservoir forecasting, operations, and coordination: Modifying and
coordinating flood operations could provide flow releases that seasonally inundate floodplains, scour existing
vegetation, create new floodplain, and promote natural erosional and depositional processes that facilitate the
establishment of early successional riparian vegetation, all of which would benefit the western yellow-billed
cuckoo.
Levee vegetation management: On the whole, levee vegetation management may negatively affect habitat
for the cuckoo by fragmenting patches of suitable habitat. The vegetation on levees is often abutting and/or
adjacent to patches of cottonwood-willow habitat that may provide continuity and connectivity of patches of
suitable habitat utilized by the cuckoo. Within the Vegetation Management Zone (VMZ), implementation of
the CVFPP would involve managing levee vegetation for visibility and accessibility; an interim vegetation
management strategy would be developed and used to manage woody vegetation. However, levee vegetation
above or outside the VMZ would be significantly trimmed or removed, reducing inputs of terrestrial insects
and habitat connectivity, thereby reducing food availability and habitat patch size.
Floodway maintenance: Current floodway maintenance activities are similar to levee maintenance activities,
but also include removing sediment, debris, and other flow obstructions, such as clearing vegetation in the
bypasses. This type of vegetation clearing could reduce the patch sizes of suitable habitat required by the
cuckoo. Maintenance practices could be changed in areas where the cuckoo is known to breed (Upper
Sacramento River CPA) to facilitate the restoration of riparian habitat.
Modification of floodplain topography: Lowering floodplain elevations would allow more frequent and
sustained inundation, which in some locations may allow the growth of additional riparian vegetation (i.e.,
more suitable cuckoo habitat) on point bars and river banks while supporting natural hydraulic processes.
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Invasive plant management: New weed infestations could negatively affect the riparian habitat that the
cuckoo uses for breeding and foraging. Managing and controlling invasive plants throughout the SPA could
minimize this impact. Additionally, using a planting palette of suitable understory plants in riparian
restoration projects could provide nest concealment and protection from predators.
Restoration of riparian, shaded riverine aquatic (SRA) cover, and marsh habitats: Riparian restoration
in core cuckoo population areas could be important and effective in facilitating increases of this species’
population and in creating critical dispersal corridors. Providing corridors of suitable habitat throughout the
SPA would maximize opportunities for this species to expand.

Structural Improvements
Levee and revetment removal: Removing levees and revetment would create opportunities to improve the
riverine geomorphic and floodplain inundation processes important to sustaining habitats along the rivers.
Encouraging river meander and natural erosional and depositional processes would facilitate the
establishment of early successional riparian vegetation and would thereby benefit the cuckoo by providing
and maintaining suitable nesting habitat. The 93 mile section of the Sacramento River (RM 144-245) has the
greatest potential to maintain large patches of suitable habitat because this section contains setback levees and
about half of the eroding banks and point bars still function (Greco 2013). This demonstrates that levee
removal and relocation, setback levees, and revetment removal throughout the SPA could increase the
potential for creating, sustaining, and renewing suitable habitat.
Levee relocation: As discussed above, improving ecosystem function and restoring natural riverine
geomorphology by relocating levees would create opportunities to establish and sustain suitable breeding and
foraging habitat. Specifically, an expanded floodway, reconnected to the river channel, would allow for river
meander, sediment erosion and deposition, and other natural ecosystem disturbance processes, all of which
could contribute to creating, renewing, and connecting suitable habitat important for sustaining populations
of the cuckoo.
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Table 1.

Summary of CVFPP Management Actions that Address Identified Conservation Needs
of the Western Yellow-Billed Cuckoo

CVFPP Management Actions

1. Increase and
Sustain Nesting
Habitat

2. Restore Riverine
Geomorphic
Processes

3. Invasive and
exotic plant
management

Operations, Maintenance, and Floodway Management
Floodwater storage and reservoir
forecasting, operations, and
coordination

+

+

Facility maintenance
Levee vegetation management

-

+

Floodway maintenance

-

+

Modification of floodplain topography

+

+

Support of floodplain agriculture
Invasive plant management

+

Restoration of riparian, SRA, and marsh
habitats

+

+

Wildlife-friendly agriculture
Structural Improvements
Levee and revetment removal

+

+

Levee relocation

+

+

Bypass expansion and construction
Levee construction and improvement
Flood control structures
Notes:
a

CVFPP management actions are designated as having the potential to provide a positive (+), negative (–), or neutral
(blank) contribution to the identified conservation needs of the species.

Recovery Plan Alignment
Currently, there is no formal recovery plan for the western yellow-billed cuckoo. A summary of objectives
from other relevant conservation plans in the SPA can be found in Table 2-2 of the Conservation Strategy.

Measures of Positive Contribution
One goal of the Conservation Strategy is to contribute to the recovery and stability of native species
populations and overall biotic community diversity. The objective for this goal is a measurable contribution to
the conservation of target species, including western yellow-billed cuckoo. Therefore, building on the
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preceding discussion, this section of the western yellow-billed cuckoo conservation plan provides measures
(i.e., metrics or indicators) that will be used to determine how effectively CVFPP management actions
contribute to the conservation needs of this species.
Measures for each target threatened or endangered species are organized around indicators of progress
toward the Conservation Strategy’s process, habitat, and stressor objectives (Table 2). The species-specific
measures provide additional detail on geographic location, habitat structure, and other attributes important to
conservation of the species. For example, the acreage of riparian restoration is an indicator of progress
toward the Conservation Strategy’s riparian habitat objective. To measure the contribution of CVFPP actions
to conservation of the cuckoo, requirements would be added to increase acreage that makes a positive
contribution to the riparian habitat that the species requires for nesting and foraging.
Table 2 lists the process, habitat, and stressor targets of the Conservation Strategy, identifies those used to
measure the contribution to conservation of cuckoos, and provides additional specificity as necessary to
measure this contribution. Because management actions intended to benefit the cuckoo may simultaneously
affect conservation of other species in the SPA, these measures of contribution have been incorporated into
each CPA’s objective for the conservation of target species, which are provided in Chapter 6 of the
Conservation Strategy. The target species objectives cover multiple species and reflect the interrelated nature
of CVFPP flood management and conservation actions.
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Table 2.

Measures of Contribution of CVFPP Actions to Conservation of the Western YellowBilled Cuckoo

Target

Indicator

Selected as
Measure of
Contribution

1-1. Inundated
Floodplain

Inundated
Floodplain―total
amount (acres, EAH
units) with sustained
spring and 50-percent
frequently activated
floodplain and total
amount of expected
annual inundated
floodplain habitata

No

1-2. Riverine
Geomorphic
Processes

Natural Bank―total
length (miles)

No

River Meander
Potential―total amount
(acres)

No

SRA Aquatic Cover
and Bank and
Vegetation Attributes
of SRA Cover―total
length (miles)

No

2-1. SRA Cover

Additional Specificity

Total length and % of
bank affected by flood
projects that
incorporate SRA
attributes
2-2. Riparian

Habitat Amount―total
amount and total
amount on active
floodplain (acres)

Yes

Habitat
Connectivity―median
patch size (acres)

Yes
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Target

Indicator

Selected as
Measure of
Contribution

2-3. Marsh

Habitat Amount―total
amount and total
amount on active
floodplain (acres)

No

2-4. Floodplain
Agriculture

Habitat Amount―total
amount (acres) of
floodplain agriculture
providing habitat for
target species

No

4-1. Revetment Revetment Removed
to Increase Meander
Potential and/or
Natural Bank―total
length (miles)

No

4-2. Levees

Levees Relocated to
Reconnect Floodplain
or Improved to
Eliminate Hydraulic
Constraints on
Restoration―total
length (miles)

Yes

4-3. Fish
Passage
Barriers

Fish Passage
Barriers―modified or
removed

No

4-4 Invasive
Plants

Invasive PlantDominated
Vegetation―total area
reduced (acres)

Yes

Additional Specificity

The 93 mile section of the Sacramento River (RM
144-245) has the greatest potential to maintain
large patches of suitable habitat because of
setback levees and natural eroding banks still
function (Greco 2013). Reconnecting floodplains
throughout the SPA may facilitate the
establishment and renewal of early successional
habitat.

Notes:
EAH = expected annual habitat.
a

Floodplain inundation potential is the potential of an area to be inundated by a particular flow (e.g., a flow event that
occurs about once every 2 years, or a “50-percent-chance event”). Expected annual habitat units represent the
annual average of the area expected to be inundated in general or by flows meeting defined criteria for timing and
duration (e.g., sustained spring flows).
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Moak, Peggy
From:
Sent:
To:
Subject:

Patricia Puterbaugh <pmputerbaugh@yahoo.com>
Monday, September 08, 2014 10:06 AM
Moak, Peggy; watershed@becnet.org
Yellow Billed cuckoo comments

Hi Peggy - Nani will be at the next meeting in my place as we will be traveling. You can pass on my
comments to the committee if that is what is "correct". (I'm not exactly sure!)
I have contacted Lucas at the Sacramento River Preservation Trust re: yellow-billed cuckoo habitat
already protected. I have asked him to see if the local Audubon society will be commenting. My quick
& dirty answer would be that any land already "preserved" and or restored along the river has
contributed to their protection.
The USFWS has proposed listing The Yellow-Billed Cuckoo as threatened and to now designate
critical habitat. We would agree with this designation.
As you said at our meeting, and as I read the proposal and regulation, "The land use impact is
limited". "There will be no impact on private land unless a permit it needed". Many (probably most) of
the lands in the designation already require a permitting process for significant land use practices
planned along the river. After the designation each project planned will go thru a environmental
review process - it doesn't mean it will be stopped
.
As I read it, where the yellow-billed cuckoo is already present, this permitting is already required. So
not much should change. All economic impacts have been considered in the plan.
We argue the designation would be a positive for Butte County. The benefits to the environment
would in turn create jobs and enhance the river as a tourist destination.
One needs to only look at the huge benefits and people the Snow Goose Festival has brought to the
Chico area. Especially deep in January when tourism is usually quiet. This Festival is very
successful because of the huge impact farmers, government agencies, NGOs, and environmental
groups have made on the habitat of our north valley in the last decades. Collaboration and
cooperation has helped recreate the wildlife mecca the Sacramento Valley and watershed was
historically. We now have increased bird watching, kayakers, fisherman, hikers, boaters and
hunters. Flood protection is a critical portion of this cooperation with restoration of flood plains,
allowing the river to meander, and creating levee setbacks.
These changes have brought jobs for nurseries, restoration specialists, biologists, and local nonprofits.
Less than 1% of the original riparian habitat along the river is intact. We strongly believe that
conserving and protecting these lands will be economically and environmentally beneficial to the
people of Butte County.
Thanks for your time. See you in mid October. Trish Puterbaugh
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BOARD OF SUPERVISORS
ADMINISTRATION CENTER
25 COUNTY CENTER DRIVE, SUITE 200 - OROVILLE, CALIFORNIA 95965
TELEPHONE: (530) 538-7631

BILL CONNELLY
First District
LARRY WAHL
Second District
MAUREEN KIRK
Third District
STEVE LAMBERT
Fourth District
DOUG TEETER
Fifth District

September 23, 2014
Mr. Rob Harper
WFWARP
Groundwater Directive Comments
USDA Forest Service
201 14th Street SW
Washington, DC 20250
RE: U.S. Forest Service Proposed Directive on Groundwater Resources Management,
Forest Service Manual 2560
Dear Mr. Harper:
The Butte County Board of Supervisors offers the following comments on the United States
Forest Service (USFS) Proposed Directive on Groundwater Resource Management (Directive),
Forest Service Manual 2560 79 FR 25815 (May 6, 2014). Although Butte County appreciates
the Forest Service’s recognition of the importance of groundwater resources, we were unaware
of the proposed directive until mid-September. Butte County has Coordinated Agency status, yet
the U.S. Forest Service failed to fulfill their obligations to coordinate the development of this
directive with us.
In 2010, the Butte County Board of Supervisors gained Coordinated Agency status by
establishing the Butte County Coordinating Committee to assure that the federal agencies fulfill
their obligation to coordinate with counties under the National Forest Management Act (16 USC
1604, 43, USC 1701, 43 USC 1712). To date, Butte County has not received any notice
concerning the proposed directive. Therefore, the U.S. Forest Service failed to fulfill its
obligation to consult with Butte County on the proposed directive on groundwater resource
management.
The implications of the policy could be far reaching for Butte County. Butte County is the area
of origin for a large portion of California’s water portfolio. Moreover, groundwater is the
foundation of Butte County’s economy, communities and environment. Butte County has a high
interest in assuring that groundwater is managed to the benefit of the County. The failure to
coordinate the development of the groundwater directive gives Butte County an inadequate
amount of time to review the proposal and engage local stakeholders. As a result, it is unclear
how it will be implemented in a manner consistent with existing state and local programs.

In summation, the Butte County Board of Supervisors recommends the proposed directive on
groundwater management be withdrawn and that a coordinated policy directive process be
initiated with Coordinated Agencies; specifically, the U.S. Forest Service should initiate
coordination with Butte County, as a Coordinated Agency, to draft a groundwater policy
directive.

Sincerely,

Doug Teeter, Chair

Cc: Randy Moore
Region 5 Forester
USDA Forest Service
1323 Club Drive
Vallejo, CA 94592
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Moak, Peggy
From:
Sent:
To:
Subject:

Moak, Peggy
Tuesday, September 16, 2014 2:11 PM
Hahn, Paul; Gosselin, Paul; Snellings, Tim; Crump, Mike; Kim, Sang
RE: Yellow Billed Cuckoo

Thank you. I will include this with Public Comment for the 9‐22‐14 meeting.

___________________
Peggy Moak

Treasurer-Tax Collector
County of Butte
25 County Center Drive, Suite 125
Oroville, CA 95965
Phone: 530-538-7443 FAX: 538-7648

pmoak@buttecounty.net

___________________
From: Hahn, Paul
Sent: Tuesday, September 16, 2014 1:48 PM
To: Moak, Peggy; Gosselin, Paul; Snellings, Tim; Crump, Mike; Kim, Sang
Subject: FW: Yellow Billed Cuckoo
FYI
From: Colleen Cecil [mailto:colleen@buttefarmbureau.com]
Sent: Tuesday, September 16, 2014 1:46 PM
To: 'Buescher, Lisa'
Cc: Price, Richard; 'Pegg, Rayne'; Hahn, Paul; 'Irv Leen'; 'Dolan, Jane@DWR'
Subject: Yellow Billed Cuckoo
Good Afternoon Lisa –
The Butte County Farm Bureau would like to formally request to Congressman LaMalfa that he consider submitting a
letter on behalf of his constituents regarding the US Fish and Wildlife proposed critical habitat designation for the Yellow
Billed Cuckoo. (Docket No. FWS‐R8‐ES‐2013‐0011; 4500030114)
It is the opinion of the Butte County Farm Bureau that the above referenced proposal would have significant negative
economic impacts to Butte County in the form of losses to agriculture production and management, recreation, and the
maintenance of county infrastructure. If we can offer further details, please feel free to reach me at the contact
information below.
Thank you in advance for your attention to this topic.
Most Sincerely,
1

Colleen Cecil
Colleen Cecil
Executive Director, Butte County Farm Bureau
2580 Feather River Blvd,
Oroville, CA 95965
Office (530) 533-1473
Mobile (530) 370-3879
www.buttefarmbureau.com
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