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Western Specialty:
Western Screech-Owl

Photo by © Jonah Gula of Alpine, California:
Western Screech-Owl (Megascops kennicottii), Pine Valley, San Diego County, California,
30 December 2020.
Understanding birds’ evolving responses to urbanization is an essential aspect of 
contemporary biology, and knowledge of the responses of nocturnal species lags behind 
that of diurnal species. In this issue of Western Birds, Jonah Gula addresses the occurrence 
of the Western Screech-Owl in a mosaic of oak woodland, chaparral, and residential 
development in the foothills of San Diego County, California. He found the owl more 
reliably in larger patches of woodland and in patches adjacent to undeveloped chaparral. 
But the distance to and size of the next nearest patch of woodland were unrelated to the 
owl’s occurrence, suggesting the birds disperse readily across the habitats separating the 
woodland patches.

Photo by © Gerardo Marrón of La Paz, Baja California Sur, Mexico:
White-faced Ibis (Plegadis chihi), Municipio de Los Cabos, Baja California Sur, Mexico, 
21 February 2015.
Since the early 1980s the North American breeding distribution of the White-faced Ibis 
has expanded to the north, east, and southwest. After colonizing at the northern extremity 
of Baja California in 2008, the ibis has now begun nesting 1100 km to the south at La Paz, 
Baja California Sur. In both 2021 and 2022 three pairs nested on an islet in former sewage-
treatment ponds now converted into a park, as reported in this issue of Western Birds by 
Gerardo Marrón, Luisa Marrón, and Roberto Carmona.
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Front cover photo by © Eric VanderWerf of Honolulu, Hawaii: Inca Tern 
(Larosterna inca) at Halona Point, Oahu, Hawaii, 8 January 2022, repre-
senting the first record of this South American species for Hawaii and the 
United States, as well as the first record far from the coast of the Americas. As 
VanderWerf outlines in this issue of Western Birds, the bird circulated among 
the Hawaiian Islands for 10 months, 10 March 2021–8 January 2022, during 
which time it assumed its definitive plumage.

Back cover photo by ©  Ken Phenicie, Jr., of San Jose, California: Peregrine 
Falcon (Falco peregrinus) approaching a White-tailed Kite (Elanus leucurus) to 
rob it of its prey. The falcon repeatedly and successfully robbed multiple kites 
on 9 and 10 September 2021 near Half Moon Bay, California, as Ken Phenicie, 
Jr., Steve Zamek, and Edward R. Pandolfino describe in this issue.
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field ornithologists and also contribute significantly to scientific literature. Particu-
larly desired are reports of studies done in or bearing on North America west of 
the 100th meridian, including Alaska and Hawaii, northwestern Mexico, and the 
northeastern Pacific Ocean.
Send manuscripts to Daniel D. Gibson, P. O. Box 155, Ester, AK 99725; avesalaska@
gmail.com. For matters of style consult the Suggestions to Contributors to Western 
Birds (at https://westernfieldornithologists.org/publications/journal).



186 Western Birds 53:186–198, 2022; doi 10.21199/WB53.3.1

ThE TricOlOrEd BlackBird iN WaShiNgTON 
STaTE: FirST aSSESSmENT OF STaTuS aNd 
diSTriBuTiON
ANDREW J. McCORMICK, 10208 NE 23rd Street, Bellevue, Washington 98004; 
andy_mcc@hotmail.com

ABSTRACT: Breeding of the Tricolored Blackbird (Agelaius tricolor) in Wash-
ington State was first reported in 1998, but since then the species’ status and popu-
lation trends have been poorly documented. I reviewed available data and found 
reliable reports of breeding at six locations, all in the Columbia Basin ecoregion, 
and additional reports of nonbreeding birds in 11 counties statewide. Breeding 
colonies were small, averaging 34 birds. All colonies were in emergent vegetation, 
and birds moved among them over the 24 years covered by this assessment. The 
relatively arid environment of the Columbia Basin, the limited extent of wetlands 
suitable for nesting, and the intensification of agriculture, implying a reduction in 
insect populations, likely inhibit the expansion of the Tricolored Blackbird’s range in 
Washington. A systematic survey of known and suitable breeding locations within 
the Columbia Basin ecoregion, more intensive monitoring of colonies during the 
breeding season, an assessment of foraging habitats, and a review of the Tricolored 
Blackbird in the Washington State Wildlife Action Plan for 2025 should be the next 
steps in assessing the status and trends of the species.

On 5 July 1998 a flock of at least 30, and possibly 50, Tricolored Blackbirds 
(Agelaius tricolor) was reported from Wilson Creek, a town east of the city of 
Soap Lake, Grant County, Washington, representing the species’ first occur-
rence accepted by the Washington Bird Records Committee (Tweit and Tice 
1998, Aanerud and Mattocks 2000). Subsequently the Tricolored Blackbird 
has been considered rare in Washington, with regular reports concentrated 
in the southeastern part of the state. In 2006 the committee removed the 
Tricolored Blackbird from the list of species it reviews (https://wos.org/
records/checklist/).

Despite its presence in the state for nearly 25 years, little has been writ-
ten about the Tricolored Blackbird in Washington. Wahl et al. (2005) briefly 
described what was known about the species following its original detection 
and suggested that its appearance in Washington may have been part of a 
wider range expansion into the Pacific Northwest, including a spread into 
northern Oregon. Bell and Kennedy (2006) mentioned its occurrence in the 
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Columbia Basin and Vancouver lowlands. Aversa et al. (2020) described it 
as an intermittent breeder east of the Cascades in central and southeastern 
Washington from Grant to Whitman counties.

Because the Tricolored Blackbird is nearly endemic to California, home to 
over 98% of the population, most research has been focused there (Beedy et 
al. 2018). However, the species has also been reported nesting from a unique 
location in Nevada (Ammon and Woods 2008), at scattered sites in Oregon 
(Marshall et al. 2003, Denny and Denny 2007), and in Baja California, Mexico, 
where Erickson et al. (2021) reviewed its near extirpation. 

Because of the steep decline in abundance in California (Meese 2013), 
there is concern about the species’ ability to persist in Washington, where 
it has no official conservation status (J. Fidorra pers. comm.). Despite the 
frequent and regular observations of the Tricolored Blackbird over the past 
24 years, there has been neither systematic study nor publication of a review 
of its status and trends in Washington. Beedy et al. (2018) recommended 
review of small breeding populations at locations outside of California, 
including Washington. 

Here I review and summarize existing data and literature on the occur-
rence and abundance of the Tricolored Blackbird in Washington, update the 
species’ status at the northern limit of its range, and recommend next steps 
in efforts to monitor the size and distribution of the population. 

CONTRASTS OF CALIFORNIA AND WASHINGTON  
HABITATS OF THE TRICOLORED BLACKBIRD

“The outstanding characteristic of the tricolored redwing is its highly 
gregarious behavior at all times, the density of its nesting colonies, the im-
mensity of its flocks, and its social habit” (Neff 1937). Neff was writing during 
a period of abundance for the Tricolored Blackbird, and his sentence reflects 
its evolution in California as a colonial nesting bird suited to exploit the brief 
period in which emergent vegetation and insects are temporarily abundant. 
The species developed the habit of synchronous nest construction and egg 
laying within a colony, followed by 14 days of feeding, allowing the cycle to 
be completed in 45–48 days (Payne 1969). Hamilton (1998) described the 
tricolor as an itinerant breeder, birds moving to a new location to nest for a 
second time in one breeding season. 

Severe reductions in the Central Valley’s once vast wetlands (Frayer et al. 
1989) have led the Tricolored Blackbird to attempt to breed in novel substrates 
including irrigated weedy fields in which the principal crop is triticale, a 
hybrid of wheat and rye grown for silage for cattle. It also nests regularly in 
certain introduced Eurasian weeds including the Himalayan blackberry (Ru-
bus bifrons or armeniacus), cheeseweed mallow (Malva parviflora), mustards 
(Brassica spp.), and milk thistle (Silybum marianum), as well as the native 
stinging nettle (Urtica dioica) and willows (Salix spp.) (Beedy et al. 2018).

In Washington the Tricolored Blackbird inhabits a landscape differing 
from the Central Valley of California: the Columbia Basin ecoregion, an 
arid area spanning part or all of 15 counties in southeastern Washington 
(Figure 1). The Columbia Basin is an extension of the high desert of the 
Great Basin characterized by low rainfall, hot summers, and cold winters, 
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native grasses, and shrub-steppe habitat. When the Tricolored Blackbird 
first colonized Washington in 1998, it occupied wetlands created during the 
development of the Columbia Basin Project (https://www.usbr.gov/projects/
index.php?id=438). Since the 1950s the U. S. Fish and Wildlife Service has 
managed water distribution through the Columbia National Wildlife Refuge 
and the Bureau of Reclamation has provided water for irrigation for farming 
in the Columbia River region. This supplemental water has raised the water 
table, resulting in the creation of wetland habitats where there had been none 
(Orians and Horn 1969). In addition, continuing management of these wet-
lands and the emergent vegetation they provide has created an environment 
suitable for breeding by many bird species, including blackbirds (Creighton 
et al. 1997). Without water subsidies in this region the area would not support 
any species of blackbird (Orians pers. comm.). Thus active management of 
resources and water subsidies have provided some nesting habitat for the Tri-
colored Blackbird in Washington. The areas in which Tricolored Blackbirds 
forage in Washington have not been documented. 

Receiving <300 mm of rain per year, the Columbia Basin ecosystem 
was primitively a landscape of native grassland and shrub-steppe. By 1996, 
however, 60% of the region had been converted to agriculture (Dobler et 

Figure 1. Locations of confirmed nesting colonies of the Tricolored Blackbird in 
Washington. (•) Breeding locations: (A) Wilson Creek, (B) Columbia NWR, (C) 
Othello, (D) Kahlotus/Harder Spring, (E) Texas Lake, (F) Iowa Dodd. See Table 1 for 
data related to each location.
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al. 1996). In unirrigated areas farmers plant a rain-fed crop of winter wheat 
(Schillinger 2020). In most irrigated areas in the region, center-pivot irriga-
tion equipment is used to grow potatoes, vegetables, fruits, and hops. Peterson 
and Cooper (1987) found this type of irrigation disruptive to nesting birds. 
I find no reports of the Tricolored Blackbird nesting in fields of any crop in 
Washington. The small amount of triticale grown in Washington is a winter 
variety that is harvested in early spring (Schillinger 2020) and so unavailable 
as a nesting substrate for the tricolor. 

Little is known about the Tricolored Blackbird’s occurrence in Washington 
in winter, though a grain-storage facility in Adams County is a known loca-
tion for winter feeding. Feedlots for cattle may also provide the tricolor with 
opportunities for feeding similar to those it exploits in winter in California 
(Beedy et al. 2018).

METHODS
I searched for information on the Tricolored Blackbird through July 2021. 

Sources included
•	 Reports to https://eBird.org. My download of data from eBird in July 

2021 yielded 1333 records of observations of the Tricolored Blackbird in 
Washington. These data included separate listings for many parties on a 
checklist, creating duplicate records. The data also included records in 
which the species was noted as present but lacking a count or estimate 
of the number of birds observed. Previous research on the tricolor using 
eBird data dropped these reports prior to analysis (Robinson et al. 2021), 
and I followed that protocol. Removing duplicates (n = 380) and records 
with no count of birds (n = 55) left 898 usable eBird records. 

•	 The quarterly summaries in the journal North American Birds and its 
predecessor National Audubon Society Field Notes for the 21 years from 
1998 to 2019 (reports from 2020 and 2021 were not published at the time 
of my analysis). There were no mentions of the Tricolored Blackbird in 
Washington in North American Birds after March 2014.

•	 The quarterly Field Notes in the WOS News, the newsletter of the Wash-
ington Ornithological Society, for the same period.

•	 The archives of the “Tweeters” list-serve hosted by the society, which 
provided two useful reports. Pooling the data and eliminating duplicates 
from these last three sources yielded an additional 156 unique observa-
tion records.

•	 The National Audubon Society’s Christmas Bird Count (http://www.
christmasbirdcount.org), which yielded two records.

•	 Articles in the literature cited on the Tricolored Blackbird Portal hosted 
by the University of California, Davis (https://tricolor.ice.ucdavis.edu/).

•	 Personal communication with local experts with intimate knowledge of 
the tricolor in Washington.

Also, 
•	 Reports to https://www.inaturalist.org/. These numbered 24 from May 

2017 to April 2021 but contained no information on breeding so I did 
not use them further.
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•	 Reports from 11 routes of the U.S. Geological Survey’s Breeding Bird 
Survey in Washington and the Washington Regional Summary Report 
(https://www.mbr-pwrc.usgs.gov) do not mention the Tricolored Black-
bird.

•	 Washington’s breeding bird atlas (Smith et al. 1997) does not cover the 
species.

•	 The database of museum specimens and recordings at http://www.vertnet.
org/ includes no records from Washington.

To allow for comparisons with data from California I adopted the defini-
tions used by Beedy et al. (1991). A breeding colony is defined as a group 
of Tricolored Blackbirds nesting together at a location separated by at least 
0.5 mile from any other group. Colonies are defined as large (>2000 birds), 
small (30–2000 birds), or very small (<30 birds). Breeding was confirmed by 
observations such as “carrying food, carrying nesting material, fresh nest with 
eggs, incubation, feeding young, or fledgling behavior” (Beedy et al. 1991:9). 

Also, following Beedy et al. (1991) I compiled the date of observation, the 
number of tricolors observed, and, if known, the nesting habitat or substrate, 
the fate of the colony, and the current suitability of the habitat for nesting. 

I considered breeding probable when seven or more singing males, pairs in 
suitable habitat, courtship behavior, or nest building was reported, and breed-
ing possible when pairs or singing males in suitable habitat were reported 
(Smith et al. 1997). Singing may not be a reliable indicator of breeding as, up 
to two months before settling at a colony, male Tricolored Blackbirds may 
sing at a location where they do not remain to breed (Payne 1969). Therefore, 
I included in this analysis only locations where I obtained evidence of prob-
able or confirmed breeding. 

Habitat suitable for breeding Tricolored Blackbirds is characterized by 
“(1) a protected substrate in flooded, thorny, or spiny vegetation; (2) an open 
accessible source of water for drinking and bathing; and (3) a suitable forag-
ing space providing insect prey” (Meese and Beedy 2015:81). Customarily, 
Tricolors nest in emergent cattails (Typha latifolia) and bulrushes (Schoeno-
plectus californicus) in freshwater marshes. From 30 March to 14 July 2021 
Carol Carlson-Ray and I visited all six locations of known breeding at least 
once (Othello three times) and used these criteria to assess their current 
suitability for nesting Tricolored Blackbirds.  

I ran the descriptive and frequency statistics in the free online software 
Jamovi 1.6.23. The map was generated with ArcGIS Pro (ESRI, Redlands, 
CA) (Figure 1).

RESULTS
Observers reported the Tricolored Blackbird every year from 1998 to 

2021 and in every month of the year in 11 counties in Washington. Ten of 
these counties are in the Columbia Basin; one, Clark County, is in southwest 
Washington. But I found reports of Tricolored Blackbirds breeding at only 
six locations in five counties within the Columbia Basin ecoregion, all in 
emergent vegetation.
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Observation Records 
Of the 1054 records of the Tricolored Blackbird in Washington, from 

eBird, North American Birds, WOS News Field Notes, and Tweeters pooled, 
983 (93.3%) were in the five counties where I found evidence of breeding 
(Table 1). Among these records were 30 (3.1%) that included evidence of 
probable or confirmed breeding (range 1–9 reports per breeding location). 
Of these 30 reports, 15 (50%) are for very small colonies (range 2–25 birds) 
and 15 (50%) are for small colonies of 30 to 318 birds. There were no large 
colonies of more than 2000 birds. The average colony size of 34 birds is skewed 
upward by the exceptionally large (for Washington) colony of 318 birds at 
Texas Lake in 2005. Dropping this colony from the calculation reduces the 
average colony size to 25. 

The evidence of breeding observers most often noted was the presence 
of young birds and adults carrying food and/or feeding young. I found no 
reports that specified eggs in nests or numbers of nests, nor reports in which 
the observer attempted to distinguish the number of breeding from non-
breeding birds in the colony. 

Among the five counties where I found evidence of breeding, nearly half 
of all 898 eBird checklists posted were from Adams County, and more than a 
quarter were from Walla Walla County. Reports from Grant, Whitman, and 
Franklin counties were fewer (Table 2). Over half of all reports via eBird were 
in spring (March–May). Of the 898 eBird checklists, 381 (42.4%) specified 
one or two birds, 446 (49.6%) specified 3–29 birds, and 71 (7.9%) specified 30 
or more birds. Only 166 (18%) included information on the birds’ age or sex.

Two reports via eBird precede Washington’s first accepted record in 1998. 
The Washington Bird Records Committee reviewed both reports but did not 
accept them. The first was of a single bird at Long Beach, Pacific County, on 
30 April 1984; the second was of three in Wallula, Walla Walla County, on 
13 April 1990.

Locations of the Tricolored Blackbird Breeding in Washington
Reports imply that Tricolored Blackbirds have nested in six freshwater 

marshes within the Columbia Basin (Table 3, Figure 1). All colonies were 
in cattails. Five of the six are on private property with no public access. 
The Kahlotus/Harder Spring location in Franklin County is the site where 
successful breeding has been noted most recently, and it remains suitable. 
Othello and the Columbia National Wildlife Refuge, two other locations of 
recent breeding in Adams County, also appear to remain suitable for breed-
ing. Texas Lake, Whitman County, hosted 318 tricolors in 2005, representing 
Washington’s largest colony. It appears to provide suitable habitat, but there 
has been no additional evidence of breeding there. The colony at Wilson 
Creek, Grant County, was the first found in Washington and is known to have 
been productive through 2008. However, its current suitability for breeding 
is unknown. The Iowa Dodd location has had the smallest breeding colonies, 
and its current suitability is unknown partly because of the conversion of a 
portion of the wetland for cattle raising. 

Five of the eBird checklists mentioned Tricolored Blackbirds foraging 
in irrigated agricultural fields near the colonies at Othello and Kahlotus/
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Table 1 Chronological List of Evidence of Breeding of the Tricolored Blackbird in Washington

Year and locationa County Date No. birdsb Evidence of breeding
Quality of 
evidence Sourcec

1998
Wilson Creek Grant 5 Jul 30 Remained  

until July 25
Probable NASFN

8 Jul 30 Adults carrying food Confirmed Tweeters
10 Jul 10 One male carrying food

One juvenile present
Confirmed Tweeters

2000
Wilson Creek Grant 8 Jun 25 Young present Confirmed WOSFN

2002
Wilson Creek Grant 12 Apr 30 Colony site Probable NAB, 

WOSFN
2003

Wilson Creek Grant 17 May 10 Pairs in suitable habitat Probable NAB, 
WOSFN

2005
Texas Lake Whitman 5 May 318 Recently fledged young Confirmed eBird, 

NAB
2006

Othello Adams 15 Jul 6 One begging juvenile Confirmed NAB, 
WOSFN

2007
Othello Adams 5 Jun 6 Carrying Food Confirmed NAB, 

WOSFN
2008

Wilson Creek Grant 4 Jun 6 Several pairs observed to 
June 14

Probable NAB

2013
Othello Adams 19 Jun 30 Recently fledged young Confirmed eBird, 

NAB
5 Jul 4 Three young present Confirmed eBird

2014
Othello Adams 1 Aug 2 One begging juvenile Confirmed eBird

2016
Columbia NWR Adams 28 May 50 50 males in colony sighted Probable eBird

29 May 10 Adults carrying food Confirmed eBird
8 Jun 30 Breeding colony sighted Probable eBird

Iowa Dodd Walla Walla 2 Jun 8 Nesting reported Probable eBird
25 Jun 12 Young heard begging Confirmed eBird

2017
Othello Adams 5 Jun 55 Pairs in suitable habitat Probable eBird
Iowa Dodd Walla Walla 29 Jun 8 5 male, 1 female, 3 young 

heard begging
Confirmed eBird

8 Jul 7 Young heard begging Confirmed eBird
2018

Columbia NWR Adams 9 May 50 Carrying nesting materials Confirmed eBird
26 May 50 Females carrying food Confirmed eBird
30 May 10 Carrying food Confirmed eBird

Kahlotus/Harder Franklin 19 Jul 36 Colony observed Probable eBird
2019

Kahlotus/Harder Franklin 12 Apr 75 Colony observed Probable eBird
2020

Kahlotus/Harder Franklin 3 Jul 36 Colony observed Probable eBird
2021

Kahlotus/Harder Franklin 18 May 40 Multiple singing males Probable eBird
8 Jul 15 2 females carrying food Confirmed eBird
9 Jul 30 Adults feeding young Confirmed eBird

aNo probable or confirmed evidence of breeding was found in the missing years. 
bCurrent data is insufficient to report birds by age and sex. Some detail is available in the adjacent Evidence of 
Breeding column.

cNASFN, National Audubon Society Field Notes; NAB, North American Birds; Tweeters, list-serve hosted by the 
University of Washington; WOSFN, WOSNews Field Notes; eBird, https://ebird.org.
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Harder Spring. There were no reports of tricolors foraging in grasslands or 
shrub-steppe habitats. One report from Othello noted birds flycatching close 
to a pond. 

As there has been no study of the Tricolored Blackbird in Washington 
tracking individuals, there is no information regarding itinerant breeding in 
the state. Itinerant breeding may not be usual for all tricolors; for example, 
Erickson et al. (2021) found no itinerant breeding in Mexico.

Wintering and Nonbreeding Tricolored Blackbirds in Washington 
Christmas Bird Counts for Washington through 2020 have reported 

the Tricolored Blackbird only twice: one bird in the Columbia Hills circle, 
Klickitat County, in 2009, and three at Moses Lake, Grant County, in 2010. 
Thirteen of the 100 winter eBird checklists recording the species mentioned 
the birds feeding at the grain-storage facility in Othello. I contacted 10 observ-

Table 3 Locations of Tricolored Blackbird Colonies in Washington

Location County
Years known 

active

Number of 
reports of 
evidencea

Number of 
breeding 

birdsb
Current 

condition

Wilson Creek Grant 1998–2008 7 20 Unknown
Texas Lake Whitman 2005 1 318 Suitable
Othello Adams 2006–2017 6 17 Suitable
Iowa Dodd Walla Walla 2016–2017 4 9 Unknown
Columbia NWR Adams 2016–2018 6 33 Suitable
Kahlotus/Harder Franklin 2018–2021 6 39 Suitable
aNumber of reports providing evidence of probable or confirmed breeding. Breeding not con-
firmed in all years a colony was occupied. 

bAverage number of birds in colony on the basis of data from eBird, North American Birds, Tweet-
ers, and WOSFN. Current data are insufficient to report birds by age and sex.

Table 2 Frequency of Washington Reports of the Tricolored Blackbird to 
eBird by County and Seasona

County Spring Summer Fall Winter Total Percent

Adamsb 282 125 8 10 425 47.3%
Clark 0 0 4 4 8 0.9%
Douglas 0 1 0 0 1 0.1%
Franklinb 9 25 0 0 34 3.8%
Grantb 46 44 1 1 92 10.2%
Klickitat 1 0 0 1 2 0.2%
Lincoln 30 7 1 1 39 4.3%
Spokane 2 0 0 0 2 0.2%
Walla Wallab 79 72 22 83 256 28.5%
Whitmanb 22 9 4 0 35 3.9%
Yakima 2 1 1 0 4 0.4%
Total 473 284 41 100 898
Percent 53% 32% 5% 11%
aSpring, Mar–May; summer, Jun–Aug; fall, Sep–Nov; winter, Dec–Feb. 
bCounty with evidence of breeding.
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ers of flocks reported in March and April, and all of them described the birds 
as “wintering” in nonbreeding flocks. Carol Carlson-Ray and I witnessed 
Tricolored Blackbirds in a mixed flock of blackbirds feeding on spilled grain 
along the road by this facility in March 2021.

Nonbreeding Tricolored Blackbirds have been observed in 11 counties 
(Table 4), a distribution similar to that of the total records. Notably, in Lin-
coln County, among 39 eBird checklists, some observers reported possible 
breeding, but these reports lacked details indicating probable or confirmed 
breeding. In Clark County reports of immature males during winter months 
likely reflect a history of Tricolored Blackbirds summering in the bottomlands 
on the south side of the Columbia River near Portland, Oregon (Marshall 
et al. 2003). Steve Mlodinow, Bob Flores, and Wilson Cady (pers. comm.) 
confirmed the Tricolored Blackbird is not known to breed in Clark County. 

DISCUSSION
The Tricolored Blackbird is now a resident species in Washington. It has 

nested in six locations in five counties and is present through the winter. Its 
breeding range remains limited to the Columbia Basin. All of the breeding 
colonies have been in freshwater marshes dominated by emergent vegetation, 
and there have been no reports of breeding in other substrates. Tricolors have 
foraged in irrigated agricultural areas, but there are no data on how or if they 
forage in grasslands or shrub-steppe habitat, and there are no reports which 
estimate the spatial extent of the breeding habitat.

At 34 birds the average colony in Washington is small, which may hinder 
the tricolor’s ability to expand in Washington. Small colonies are more vul-
nerable to predators, which can decimate the closely positioned nests and 
lead to abandonment of the colony. Small colonies are also related to poor 
reproductive success. Orians (1961), Payne (1969), and Meese (2013) found 
that nesting success is positively related to colony size and insect abundance. 

Table 4 Distribution by County of Observations Reported via eBird of Non-
breeding Tricolored Blackbirds in Washington
County Number of observations Mean count Range of counts

Adamsa 415 11.5 1–253 
Walla Wallaa 252 3.9 1–30
Granta 85 6.4 1–50
Lincoln 39 13.9 1–300
Whitmana 34 5.1 1–300
Franklina 28 22 1–80
Clark 8 2.3 1–3
Yakima 4 1.3 1–2
Klickitat 2 1.5 1–2
Spokane 2 1 1
Douglas 1 1 1
Total 877
aCounty in which the Tricolored Blackbird has nested.
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Even when conditions are favorable, the rate of the Tricolored Blackbird’s 
reproductive success can be low. Over five years of study, Payne (1969) ob-
served mass desertions of entire colonies of nests with eggs, and he estimated 
that only 40% of tricolor nests produced fledglings. In Washington’s small 
tricolor colonies that could mean that only seven pairs in the average colony 
of 34 would fledge any young.

Further affecting the Tricolored Blackbird are changing conditions in 
the Columbia Basin. Washington’s State Wildlife Action Plan 2015 Update 
(https://wdfw.wa.gov/sites/default/files/publications/01742/wdfw01742.pdf) 
identified changing conditions for wildlife due to multi-year drought; con-
tinuing threats to freshwater ecosystems for both water quality and quantity, 
including excess nutrient and pesticide runoff, habitat degradation through 
conversion and fragmentation, and the spread of invasive species. Dudgeon 
et al. (2005) found these factors contributed to the decline of biodiversity 
in freshwater systems. These conditions have also led to diminished species 
richness of insects in various habitats including shrub-steppe (Ball-Damerow 
et al. 2014). Pesticide use in farmland further reduces the insect populations 
the Tricolored Blackbird requires for successful breeding (Johnson 2007). 

The nature of the eBird data limited this review. Preferential sampling 
resulting from the temporal and spatial bias of the observations likely affected 
my findings (Robinson et al. 2018). It appears that contributors to eBird most 
often chose to seek tricolors in the spring and in locations where they were 
likely to find them. There was less effort to locate the species at other known 
locations and at new but potentially suitable locations.

Factors related to the Tricolored Blackbird’s behavior may also have limited 
the evidence for breeding. The brevity of the species’ nesting cycle constrains 
the opportunities for observation. Early in the cycle, males may spend as 
much as one-half their time out of sight in dense vegetation (Orians and 
Christman 1968). Later in the cycle both sexes can forage up to 9 km from the 
colony, suggesting that some birds will be missed by observers at the colony. 

So far in Washington information about the Tricolored Blackbird has 
been gathered through individual efforts by concerned citizens. A few dedi-
cated individuals have attempted to monitor breeding colonies and suitable 
areas for several years. Despite these efforts, only 30 of 898 eBird checklists I 
reviewed indicated probable or confirmed breeding. The eBird records also 
appear to have confirmed the absence of breeding Tricolored Blackbirds at 
some locations. 

Assessment of the potential of the Tricolored Blackbird to expand in 
Washington could improve if we know more about its nesting behavior, 
reproductive success, foraging behavior, and wintering locations. A good 
next step would be a systematic survey modeled on California’s triennial 
statewide survey (Meese 2017). The eBird data have provided a history of 
breeding locations and general information about the species’ distribution in 
Washington, and this information could serve to direct survey efforts most 
efficiently. The six colony sites so far identified plus other suitable habitat, 
some yet to be evaluated, should be included in a survey during the breeding 
period, and any breeding colonies located should be closely monitored. Such 
survey data would provide information to the Washington Department of 
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Fish and Wildlife, which has recently added the Tricolored Blackbird to the 
10-year Washington Wildlife Action Plan, the next revision of which is due 
in 2025 (J. Fidorra pers. comm.). 

This assessment provides the first comprehensive attempt to document the 
distribution and abundance of the Tricolored Blackbird in Washington. The 
species’ arrival in Washington may have been related to persistent drought in 
California (Robinson et al. 2021), and, in turn, to warming at more northern 
latitudes due to climate change (Erickson et al. 2018). Existing evidence sug-
gests that the Tricolored Blackbird’s wider range expansion described by Wahl 
et al. (2005) has been followed by years of the population size fluctuating in 
both the breeding and nonbreeding seasons. 

Compared to colonies consisting of thousands to tens of thousands of 
breeding birds in California, the small colony sizes in Washington may reflect 
a distinctive response to local conditions. In Washington the blackbirds breed 
in small, scattered colonies that may change location from year to year. Over 
the past 25 years, they have evidently found enough suitable habitat to sustain 
a small population of indeterminate size, but not enough suitable nesting 
or foraging habitat, or other essential requirements for breeding such as an 
abundance of insects, to expand their numbers. They appear to persist in 
Washington in large part as a result of environmental subsidies provided by 
humans: first, the wetlands created by the Columbia Basin Project in which 
they nest, and second, the stored grains at one known, and likely additional 
unknown locations, that help to sustain them during winter.  

It seems reasonable to predict that conditions for the Tricolored Blackbird’s 
breeding in Washington may not improve substantially, as suitable breeding 
habitat is limited to what has already been created by the Columbia Basin 
Project and continued climate warming will likely exacerbate continuing 
drought, further limiting opportunities for breeding. The current data suggest 
that a small population may persist in Washington, but without management 
to augment the habitat, Washington does not provide conditions that would 
allow it to serve as a climate refuge for large numbers of Tricolored Blackbirds 
if conditions for breeding in California continue to deteriorate. 
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haBiTaT-paTch OccupaNcy OF WESTErN 
ScrEEch-OWlS iN SuBurBaN SOuThErN 
caliFOrNia
JONAH GULA, 1352 Hillcrest Drive, Alpine, California 91901 (current address: 
University of KwaZulu-Natal, P/Bag X01, Scottsville, Pietermaritzburg, 3209, 
South Africa); jonah.gula@yahoo.com 

ABSTRACT: Many predators can adapt to human-altered habitats, but varying 
responses to human activity mean that the findings of studies of a species in one 
region may not apply even to related species at other locations. The Eastern Screech-
Owl (Megascops asio) has been extensively studied in suburban environments, but 
comparatively little research has investigated to what extent the closely related 
Western Screech-Owl (M. kennicottii) persists in developed areas. I studied Western 
Screech-Owl occupancy in the town of Alpine in the foothills of San Diego County, 
California, finding the species at the majority of sites sampled, more likely in larger 
wooded patches and in those adjacent to undeveloped chaparral. The distance to and 
size of nearby wooded patches did not statistically influence occupancy. This study 
confirmed that the Western Screech-Owl can persist in suburban residential areas 
as does its eastern relative. Ensuring that patches of woodland remain larger than 
the minimum modeled threshold for the Western Screech-Owl’s occupancy, 4.2 ha, 
will be important for its persistence in the suburban sprawl of Alpine. 

Urbanization has resulted in habitat fragmentation that threatens many 
wildlife species and communities (Öckinger et al. 2010, Barr et al. 2015, 
Amburgey et al. 2021), but there is ample evidence of the persistence of many 
other species, including predators, in developed landscapes (e.g., Haverland 
and Veech 2017, Parsons et al. 2018, White et al. 2018). Positive responses to 
urbanization have often been associated with availability of anthropogenic 
food (Newsome et al. 2015) or increased abundance of prey in the form of 
insects, small mammals, or birds (Fischer et al. 2012, McCabe et al. 2018, 
Rodríguez et al. 2021). Negative responses have generally been associated 
with habitat loss and/or disturbance (e.g., edge effects) and various forms 
of pollution (Schneider et al. 2015, Gaba and Vashishat 2018, Fröhlich and 
Ciach 2019). Responses to urbanization, however, often vary by species and 
life-history characteristics (Bolger et al. 1997, McKinney 2008, Amburgey et 
al. 2021), which means research findings may not be applicable to different 
species and geographic locations.

Certain owls are among the predators that have adapted to and colonized 
suburban and urban environments (Gehlbach 2012, Clément et al. 2021, 
Rodríguez et al. 2021). However, large species, such as the Tawny Owl (Strix 
aluco), may be limited by the size of urban woodland patches (Fröhlich and 
Ciach 2017). Although small owls are still limited by the size and availability 
of habitat patches (Millsap and Bear 2000, Nagy and Rockwell 2013), they may 
be more likely to persist in developed areas with fragmented natural habitat 
because they require less space than do larger species (Gehlbach 2008). An 
example is the Eastern Screech-Owl (Megascops asio), the population density 
and breeding success of which can be greater in suburban than in rural areas 
(Gehlbach 2008, 2012, Artuso 2009). Such findings have led to the suggestion 
that the closely related Western Screech-Owl (M. kennicottii) may enjoy similar 
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success in human-altered habitats (Gehlbach 2008). Only one study of the spe-
cies has addressed this topic (Rodríguez-Estrella and Careaga 2003), however, 
and it found the species nearly absent from an urban setting in Baja California, 
Mexico. Consequently, there remains a paucity of information on how Western 
Screech-Owls respond to development and associated habitat fragmentation.

The Western Screech-Owl is a relatively widespread resident in the wood-
lands of San Diego County, California (Unitt 2004), yet records are few within 
urbanized parts of the county (https://eBird.org). The foothills of San Diego 
County have experienced extensive suburban sprawl since the mid-twentieth 
century (Hogan 2003), and its consequences for the Western Screech-Owl 
have not been investigated. In this study I examined factors that influence the 
species’ occupancy of discrete patches of woodland in the suburban town of 
Alpine, which is at the edge of San Diego’s backcountry. I hypothesized that 
screech-owls should occur most consistently in larger habitat patches and 
in those with other large patches nearby, thus better connected. I expected 
isolation caused by urbanization to influence patch occupancy negatively. My 
study is the first to examine of the Western Screech-Owl’s suburban habitat 
ecology and has implications for the management of natural habitat fragments 
in areas of urban sprawl in the foothills of southern California.

METHODS

Study Area
I studied the patterns of the Western Screech-Owl’s occupancy in the 

town of Alpine and its vicinity in south-central San Diego County, California 
(Figure 1). Alpine is in the foothills of the Peninsular Ranges at an elevation 
of 559  m. Whereas the town is primarily suburban residential, the com-
munities of Dehesa and Japatul on its outskirts are rural and have extensive 
undeveloped habitat, mostly chaparral. Drainages and woodland patches are 
characterized by several species of oaks (Quercus agrifolia, Q. berberidifolia, 
and Q. engelmannii) and Western Sycamore (Platanus racemosa), with some 
Fremont cottonwood (Populus fremontii) and willows (Salix exigua, S. good-
dingii, S. laevigata, S. lasiolepis). The average maximum annual temperature 
is 25° C and average minimum is 10° C; the average annual precipitation is 
41.6 cm (Western Regional Climate Center 2016). The human population 
density as of 2020 was 212 km-2 (U.S. Census Bureau 2020).

Surveys
I used the Western Screech-Owl’s response to broadcast recordings of 

its “bouncing ball” song to assess the species’ presence in discrete habitat 
patches (Johnson et al. 1981, Hardy and Morrison 2000, Rodríguez-Estrella 
and Careaga 2003, Artuso 2009). I broadcast calls from points adjacent to 
wooded habitat patches in both suburban and rural residential areas, which I 
identified on Google Earth via inspection of satellite imagery and verification 
on the ground (Figure 1). The most publicly accessible point on a road or trail 
adjacent to a given patch was selected for the site of broadcast. In two cases, 
private landowners provided access to patches that were not otherwise pub-
licly accessible. For large narrow strips (usually along drainages), I broadcast 
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from multiple stations at least 0.5 km apart at publicly accessible points, so 
as to improve detection for a given patch. Although screech-owls may travel 
through shrubby habitat like chaparral, I restricted surveys to habitat patches 
with overlapping tree canopies, as this has best characterized the Western 
Screech-Owl’s habitat in other parts of its range (Hayward and Garton 1984, 
Hardy et al. 1999, Olivas 2015). In cases where habitat occurred on either 
side of a road, I considered it a single patch if the tree canopy covered the 
road, providing unbroken screech-owl habitat. The shortest distance between 
two broadcast stations was 400 m, in which case the respective patches were 
separated by a road and houses. I surveyed from 41 points representing 36 
patches, as many patches as public access and landowner permission allowed.

I completed two rounds of surveys, one in summer (7–27 July 2020) and 
one in winter (27 November 2020–6 January 2021). Each survey began a 
minimum of 30 minutes after sunset and ended a minimum of 3 hours before 
sunrise. Surveys were not conducted during rain or winds exceeding 25 km/
hour. Stations along roads with heavy vehicle traffic were surveyed later in 
the night when road noise was lowest. I used a JBL Flip 4 portable Bluetooth 
speaker, placed on the roof of a truck approximately 1.5 m above the ground 
and oriented toward the habitat patch, to broadcast vocalizations at ~100 dB. 
Two different 40-second calls (the first from Arizona and the second from 
Washington) from the Cornell Lab of Ornithology’s Merlin phone applica-
tion were played twice alternately, followed by a 2-minute listening period 
after each call; each station was therefore surveyed for about 12 minutes on 
each visit. I broadcast the calls in the same order during each transect and 
recorded the time to the first detection of an owl. I did up to two surveys at 
each station per season. However, once I detected a screech-owl at a station, 

Figure 1. Points surveyed for the Western Screech-Owl in Alpine, California.
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I made no subsequent surveys at it or additional stations associated with 
the same patch. Of the 36 patches I initially surveyed in summer, I detected 
screech-owls at 15 patches, and these were not visited again, even in winter. 
I considered screech-owls absent from a habitat patch when the cumulative 
survey time reached 48  minutes (i.e., two surveys per season) without a 
screech-owl responding. 

Analysis
I manually delineated habitat patches throughout the study area and 

digitized them with Google Earth satellite imagery. I estimated the following 
metrics for each surveyed patch in QGIS 3.12 (QGIS  Development  Team 
2020): patch size, distance to the next nearest patch, and size of the next nearest 
patch, considering the latter two values proxies for the connectivity of wooded 
patches. I also categorized each patch as isolated or connected, isolated patches 
being entirely surrounded by development and connected patches lying ad-
jacent to unbroken chaparral that might facilitate movement away from the 
patch and into distant patches. I used logistic regression to model the effect of 
these four variables (including an interaction between distance to the nearest 
patch and the size of that patch) on screech-owl occupancy and Nagelkerke’s 
(1991) R2 as a coefficient of determination to assess how well the logistic re-
gression might predict presence/absence. I did the analysis in R (R Core Team 
2019) and considered differences biologically significant at α = 0.05.

RESULTS
I detected Western Screech-Owls at 22 (61%) of the 36 habitat patches 

surveyed (Table 1). On average, it took two surveys to detect a screech-owl at 
a given station, and the average cumulative time of surveying before an owl 
was detected at a station was 16 minutes (range: 1–34 minutes). As predicted, 
there was a significant positive relationship between screech-owl occupancy 
and size of habitat patch (Figure 2) and a significant negative relationship 
between occupancy and a patch’s category of isolation (Table 2). Contrary 
to my expectations, however, the effect of a patch’s spatial relationship to 
nearby patches was not significant. Nagelkerke’s R2 for the model was 0.72. 
The model indicated the tipping point for patch size was 4.2 ha, a threshold 
below which screech-owls are not likely to occur.

DISCUSSION
In parallel with the Eastern Screech-Owl (Artuso 2009, Gehlbach 2012, 

Nagy and Rockwell 2013) but contrary to the findings of Rodríguez-Estrella 
and Careaga (2003) for the Western Screech-Owl in Baja California, I found 
Western Screech-Owls in suburban residential areas of Alpine. Although 
Shipley et al. (2013) peripherally mentioned Western Screech-Owls in an 
urban park in Oregon, and observations from https://eBird.org show sporadic 
occurrence in urban areas throughout the western United States, my study 
is the first to quantify evidence that the species can persist in a suburban 
environment containing a mosaic of residential housing and woodland 
patches. However, occurrence depends on the size of habitat patches and their 
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connectivity with undeveloped habitat. The lack of a relationship between 
screech-owl occupancy and distance to or size of nearby habitat patches sug-
gests the screech-owl disperses readily through the intervening habitat, at 
least through undeveloped chaparral, even if it does not maintain territories 
in such habitat. I caution that these results may not apply to other areas where 
patches may be distributed differently; my results may be a consequence of the 
relatively uniform distribution of patches in Alpine or characteristics of the 
intervening habitat, such as trees that allow dispersal across residential yards. 

Table 1 Characteristics of Patches of Wooded Habitat 
Surveyed for the Western Screech-Owl in Alpine, Cali-
fornia, by Two Categories of Isolation
Variable Mean (SE)

Total sample (n = 36)
Patch size (ha) 5.9 (1.3)
Distance to nearest patch (m) 236 (39)
Size of nearest patch (ha) 5.3 (1.3)

Connected patches (n = 22)
Patch size (ha) 7.6 (1.6)
Distance to nearest patch (m) 292 (44)
Size of nearest patch (ha) 5.3 (1.3)

Isolated patches (n = 14)
Patch size (ha) 3.2 (0.4)
Distance to nearest patch (m) 148 (26)
Size of nearest patch (ha) 5.3 (1.5)

Figure 2. Prediction (±95% confidence interval in dark gray) of logistic-regression 
model showing the probability of detection of the Western Screech-Owl increasing 
with the size of patches of wooded habitat in Alpine, California. Gray dots indicate 
sizes of patches where owls were present (y = 1) and absent (y = 0).

WESTERN SCREECH-OWLS IN SUBURBAN SOUTHERN CALIFORNIA
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Few studies have investigated owls’ habitat ecology on a small scale, per-
haps because delineating individual patches is difficult unless they are clearly 
discrete, as is generally the case in urban areas. Consequently, comparable 
research on owls is sparse, although Fröhlich and Ciach (2017) found that 
occupancy of the Tawny Owl (Strix aluco) was similarly positively related to 
the size of woodland patches in urban Poland. Although the Burrowing Owl 
(Athene cunicularia) uses habitats much different from the screech-owl’s, its 
occurrence has been associated with smaller habitat patches in Argentina and 
Saskatchewan, a result that may be related to interacting complexities of prey 
and habitat structure (Warnock and James 1997, Villarreal et al. 2005). My 
findings agree with other studies that have found occupancy and abundance 
of other birds in habitat fragmented by urbanization—including in San Di-
ego—to be positively associated with patch size (Soulé et al. 1988, Bolger et 
al. 1997, Hogg 2013, Robinson et al. 2018, Iknayan et al. 2022).

In suburban Texas Gehlbach (2008) found the average size of the Eastern 
Screech-Owl’s home range (5.8 ha) to be similar to the average patch size in 
Alpine (5.9 ha). In suburban Connecticut, however, the Eastern Screech-Owl 
home ranges estimated by Smith and Gilbert (1984) were all larger than the 
average Alpine patch (Smith and Gilbert 1984). If the screech-owls in Alpine 
are sedentary, it is possible those in the largest patches may maintain home 
ranges entirely within a patch, whereas those found in small patches may 
have to include several patches in their movements. The close proximity of 
some occupied patches and the greater times to detection in some cases (i.e., 
up to three visits) may indicate the screech-owls I detected at nearby patches 
were the same individuals. This highlights the importance of maintaining the 
patches’ connectivity with undeveloped chaparral and woodland and leaving 
existing wooded habitat patches intact, which will be a challenge as residential 
development in Alpine continues to expand. 

My study of screech-owl occupancy was relatively cursory because of the 
limited accessibility of the habitat patches surveyed. For example, it is un-
certain whether all the screech-owls I detected were residents of the sampled 
patches. Presumed pairs were recorded together at five stations, but other 
detections could plausibly represent dispersers given that I sampled after 
breeding at a time when immatures may leave their natal areas. Research on 
the species’ nesting ecology and spatial use would answer such questions and 

Table 2 Results of the Logistic-Regression Model of Western Screech-Owl 
Occupancy in Alpine, California
Variable Coefficient LCLa UCLa z p

Intercept –3.61 –8.29 1.08 –1.51 0.13
Patch size (ha) 0.85 0.15 1.56 2.36 0.02b

Distance to nearest patch (m) 0.004 –0.005 0.01 0.84 0.40
Size of nearest patch (ha) 0.41 –0.64 1.45 0.76 0.45
Patch isolated? (yes/no) –2.73 –5.37 -0.10 –2.03 0.04 b

Distance to nearest patch: size  
of nearest patch

–0.0002 –0.003 0.003 –0.13 0.90

aLCL, lower confidence limit; UCL, upper confidence limit.
bEffect significant.
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improve the understanding of how urbanization affects important aspects of 
its population ecology. Additionally, a deeper investigation into the charac-
teristics of suburban habitat patches, such as prey availability and vegetation 
type and structure (Villarreal et al. 2005, Apolloni et al. 2018), may provide 
more meaningful insight into the Western Screech-Owl’s requirements 
in developed areas. It is unclear to what extent screech-owls in southern 
California may use patches of non-native trees such as blue gum (Eucalyp-
tus camaldulensis) or Peruvian pepper (Schinus molle), which have largely 
supplanted oaks in residential yards in Alpine. Finally, my study also had a 
relatively small-scale approach, so a landscape scale approach may provide 
greater insight into the Western Screech-Owl’s habitat ecology in suburban 
southern California (Hostetler 2001).
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aN iNca TErN iN ThE haWaiiaN iSlaNdS: FirST 
rEcOrd FOr haWaii aNd ThE uNiTEd STaTES
ERIC A. VANDERWERF, Pacific Rim Conservation, 3038 Oahu Avenue, 
Honolulu, Hawaii 96822; eric@pacificrimconservation.org

ABSTRACT: An Inca Tern (Larosterna inca) was observed and photographed 
at several locations in the Hawaiian Islands from 10 March 2021 to 8 January 2022, 
constituting the northernmost and westernmost record for this species, which breeds 
on the Pacific coast of South America, and the first for the United States. Here I 
provide details about the appearance and inter-island movements of this individual, 
along with evidence indicating that only a single individual was involved in all sight-
ings. The Hawaiian Islands occurrence, along with recent documentation of the Inca 
Tern in Central America north to Guatemala, points to yet another South American 
seabird moving north with increasing frequency in the Pacific Ocean.

The Inca Tern (Larosterna inca) is among the most unusual and distinctive 
of terns, with dark body plumage, a bright red bill, white moustache plumes, 
and yellow caruncles at the gape of the bill. It is fairly common on the west coast 
of South America from northern Peru to central Chile, where it is found in 
inshore waters near rocky cliffs and guano islands (Gochfeld and Burger 2016). 
It is resident in that region, with no regular migratory movements, but may 
move opportunistically to follow food resources, especially during episodes 
of El Niño–Southern Oscillation (Gochfeld and Burger 2016). It regularly 
reaches Ecuador, and vagrants have been recorded in Panama (nine reported 
via https://eBird.org), Costa Rica (since 2013, Obando-Calderón et al. 2014; 
seven subsequent reports via eBird, most recently on 14 February 2021, https://
ebird.org/checklist/S82667914), and the most northerly previous record in 
Guatemala on 27 April 2019 (ebird.org/checklist/S55487610, with multiple 
photographs). The Inca Tern feeds primarily on small fish, usually anchoveta 
(Engraulis ringens), but it also feeds on planktonic crustaceans, fishing scraps, 
and offal, and often is attracted to fishing boats (Gochfeld and Burger 2016).

An Inca Tern was observed and photographed at several locations in the 
Hawaiian Islands from 10 March 2021 to 8 January 2022, a period of 305 days. 
Reports of the bird through 28 March 2021, all from Hawaii Island, were re-
viewed and accepted by the Hawaii Bird Records Committee on 5 April 2021, 
and the record subsequently was accepted by the American Birding Associa-
tion (ABA) Checklist Committee in June 2021 (Pyle et al. 2021). This is the 
first record of the Inca Tern in the Hawaiian Islands, the United States, and the 
ABA checklist area, and it is the northernmost record of the species (slightly 
north of Guatemala) and the first away from the American continents. In this 
paper I summarize information about Inca Tern observations in Hawaii, which 
I compiled from 165 independent reports (at different times and by people not 
in the same group), including my own observations, direct communications to 
me from other observers, eBird checklists, and public social-media posts. In 
part on the basis of putative reports of observations of two birds on the same 
date, Pyle et al. (2021) reported that two Inca Terns were seen in Hawaii, one 
on Hawaii Island and one observed later on Oahu, but here I provide evidence 
that only a single bird was present and moved between islands.
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HAWAII OBSERVATIONS MARCH 2021 TO JANUARY 2022 
At about 01:00 on 10 March 2021, J. J. Balucan, a fisherman and boat 

captain, noticed an unusual bird at a popular fishing spot at South Point, 
Hawaii Island, the southernmost tip of the island. He photographed the bird 
because he knew it was something unusual. The bird’s arrival coincided with 
a storm that passed through from the south during the night of 9–10 March. 
On 12 March, Mary Spears visited South Point, saw the bird, and posted 
photographs of it on Facebook asking for help identifying it. The distinctive 
bird was quickly identified from the photographs by several people. Word 
spread quickly, and by the morning of 13 March several Hawaii birders had 
seen and photographed the bird. The tern was observed regularly at South 
Point until 3 June 2021, with at least 63 independent reports on 21 days 
spanning those dates.

The bird was first observed standing on the wooden platform of a fishing 
boat hoist on top of a cliff and seemed very tired and reluctant to fly (J. J. 
Balucan pers. comm.). It seemed interested in pieces of fish he used as bait, 
so he started feeding it and continued to feed it for the duration of its stay on 
the island. It occasionally took fish from his hand but usually waited until 
the fish was placed on the ground before eating it. The tern also was seen 
and photographed foraging in the ocean just offshore and seizing prey on the 
surface. From the frequency of reports, the bird appears to have remained at 
this location continuously and spent most of its time standing on rocks on top 
of the cliff and on the wooden platform, but it also on landed on ledges below 
the cliff top, where it was not visible sometimes. It was not shy and tolerated 
people within a few meters of it. It showed no signs of difficulty when it flew.

When first observed at South Point, the Inca Tern had dark (not yellow) 
caruncles on the gape, white moustache plumes with dark mottling, very worn 
brownish juvenile flight feathers, including the primaries, secondaries, rec-
trices, and wing coverts, and mostly dark gray definitive adult body feathers 
(Figure 1), indicating it was in its first plumage cycle. Photographs taken on 
18 May 2021 (https://ebird.org/checklist/S88785632) show three remaining 
worn juvenile outer primaries and all other flight feathers new or growing in. 
Photographs taken on 6 June show the bird with all new flight feathers. Photos 
on both those dates show the caruncles were mottled dark and dull yellow.

On 24 June 2021, an Inca Tern was photographed by a nonbirder at 13:00 
on a scuba-diving boat south of Oahu. Information about this observation 
was given to Maria Constantini, who realized the bird was unusual and posted 
information about it on social media. The original observer reported that it 
landed on the bow of the boat and stayed for about 3 minutes before flying 
north toward land, and that it seemed in good health and flew well. The 
exact location was not recorded, but Diamond Head, a prominent landmark 
on Oahu, is visible in the background of the photos, appearing to be about 
2 km away.

On 14 July 2021, while monitoring Red-tailed Tropicbird (Phaethon rubri-
cauda) nests near Halona Point, Oahu, close to the southeastern tip of the island, 
I spoke with a fisherman and asked if he had seen any unusual birds recently. I 
had suspected the Inca Tern might visit Halona Point because it is close to the 
location where it was photographed on 24 June, has rocky habitat similar to 

FIRST RECORD OF THE INCA TERN IN THE HAWAIIAN ISLANDS
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that in its native range and to that at South Point, and because it is frequented 
by fishermen who often discard bait on the rocks. He described a bird with 
a “red beak, black body, and white things on the face” without any leading 
information from me, and said he had first seen the bird there on 9 July 2021. 
On 15 July 2021, Nick Kalodimos observed and photographed an Inca Tern 
flying and landing on the rocky shoreline around Halona Point. Nick quickly 
notified other birders, several of whom saw and photographed it later that day. 
There were at least 94 independent observations of the Inca Tern on Oahu on 
54 subsequent days, with a gap in observations from 30 October to 26 Novem-
ber. The last report of the Inca Tern on Oahu (by me) was on 8 January 2022. 

On 4 November 2021 a fisherman video-recorded an Inca Tern riding 
his fishing boat south of Lanai, and Alex Wang shared the video with me 
on social media. Then on 10 November J. J. Balucan saw an Inca Tern again 
at South Point on Hawaii Island. It was reported there almost daily until 15 
November, but not thereafter.

Photographs of the tern south of Oahu on 24 June 2021 showed that the 
caruncles were mostly light in color but still not bright yellow as in an adult 
Inca Tern. In mid-July, when the tern was first observed on land on Oahu, 
the white moustache plumes still had some dark mottling and the caruncles 
were dull yellow with a dark central groove (Figure 2). By September 2021 the 
moustache plumes were completely white and the caruncles were completely 
bright yellow (Figure 3).

FIRST RECORD OF THE INCA TERN IN THE HAWAIIAN ISLANDS

Figure 1. Inca Tern at South Point, Hawaii Island, 14 March 2021. The dark caruncles 
at the gape, white moustache plumes with dark mottling, and very worn juvenile 
primaries, secondaries, rectrices, and wing coverts all indicate a bird in its first plumage 
cycle, probably about a year old. 

Photo by Eric VanderWerf
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DISCUSSION
The timing of the observations around Hawaii, Oahu, and Lanai indicate 

there was a single Inca Tern in Hawaii that moved among the islands. The 
bird was never observed on both Hawaii and Oahu on the same date, and the 
observation south of Lanai on 4 November corroborates the bird’s movement 
from Oahu to Hawaii. The intervals between observations on Oahu and Ha-
waii (21, 11, and 9 days) seem reasonable for a bird to cover the straight-line 

FIRST RECORD OF THE INCA TERN IN THE HAWAIIAN ISLANDS

Figure 2. Inca Tern at Halona Point, Oahu, 16 July 2021. The bird has definitive 
plumage except for the white moustache plumes, which still have some dark mottling. 
The caruncles are dull yellow with a dark central groove. 

Photos by Eric VanderWerf
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Figure 3. Inca Tern at Halona Point, Oahu, 8 January 2022. The caruncles are bright 
yellow and the moustache plumes are completely white. The serrated pectinate claw 
on the middle toe is visible. 

Photo by Eric VanderWerf

Figure 4. Inca Terns at Pucusana, Peru, 21 July 2016. The right bird is an adult. The 
center bird is in its first plumage cycle and has mostly brownish juvenile body feathers 
and some gray back feathers of the formative plumage, dark caruncles, and short dark 
moustache plumes. The left bird also is in its first plumage cycle but is older, with 
most body feathers representing the formative plumage, mottled caruncles, and white 
moustache plumes mottled with dark. 

Photo by Eric VanderWerf
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distance of 335 km between South Point and Halona Point, though the bird 
undoubtedly did not follow a straight path and traveled farther than that. The 
longest gaps between reports on Oahu, apart from the 26-day gap from 30 
October to 26 November when the bird was observed off Lanai and returned 
to Hawaii Island, were 5, 8, 11, and 14 days. It is possible the bird visited ad-
ditional locations during those absences or that it was at sea. 

Initial reports that Inca Terns were present on both Hawaii and Oahu through 
mid-July and an initial examination of photographs resulted in Pyle et al. (2021) 
reporting that a second Inca Tern was seen on Oahu starting in June 2021, but 
more comprehensive observational and photographic information that has 
become available since then indicates there was only a single individual. The 
appearance of the bird in all photographs is consistent with it being the same 
individual. When it first arrived at South Point the dark color of the caruncles, 
the dark mottling of the moustache plumes, very worn brownish juvenile flight 
feathers, and mostly definitive body feathers indicate it was about a year old. 
Juvenile Inca Terns have brownish body feathers with pale edges, a dark bill, 
small dark caruncles, and short dark moustache plumes (Figure 4). The caruncle 
color in adult Inca Terns can vary from dull orange to bright yellow, but only 
immature birds have dark coloration to the caruncle (Velando et al. 2001). The 
bird continued its first complete molt during its first stint on Hawaii Island, 
acquiring almost complete definitive plumage by early June. The completely 
white moustache plumes were the last definitive adult feathers acquired, in late 
September. The color of the caruncles changed gradually from dark to bright 
yellow, with adult coloration acquired by September. These ornaments function 
in mate choice in the Inca Tern, and length of the white moustache plumes is a 
reliable signal of body condition and reproductive performance (Velando et al. 
2001). The simultaneous attainment of adult coloration in both characters likely 
is a signal of sexual maturity. In the Inca Tern’s usual range in Peru and Chile 
its breeding season is protracted, with pairs often raising two broods per year 
(Velando et al. 2001). The breeding season appears to vary by location and year, 
with some birds apparently breeding year round (Gochfeld and Burger 2016), 
making it difficult to determine the age of the Hawaii individual more precisely. 
Study is needed to answer the question of whether or not the first complete molt 
should be considered the preformative molt, as reported for migratory North 
American terns, or the second prebasic molt following a partial preformative 
molt, as reported for tropical species of noddies (Anous spp.; Pyle 2008). 

The Inca Tern likely was attracted to South Point, Hawaii, and Halona Point, 
Oahu, because they provide habitat and foraging opportunities similar to those 
in its native range in Peru and Chile (Gochfeld and Burger 2016). Both sites 
consist of rocky cliffs with many ledges for perching, relatively deep water close 
to shore for foraging, and often have discarded bait and offal left by fishermen. 
At Halona Point, Ruddy Turnstones (Arenaria interpres) also have learned to eat 
fishing scraps and sometimes approach fishermen closely (pers. obs.). This type 
of rocky coastal habitat is widespread in Hawaii, and many locations in the is-
lands are frequented by fishermen, so it is possible the Inca Tern also visited other 
similar locations. The rocky habitat at Halona Point has attracted several unusual 
birds, including Hawaii’s only recorded Surfbird (Calidris virgata; VanderWerf 
2013) and the Red-billed Tropicbird (Phaethon aethereus) (VanderWerf and 
Young 2007), which has become regular in occurrence in the past several years.

FIRST RECORD OF THE INCA TERN IN THE HAWAIIAN ISLANDS
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The Inca Tern’s behavior on Hawaii Island shortly after it arrived differed 
somewhat from its behavior on Oahu. On Hawaii Island it was fairly tame 
and readily accepted food from fishermen. It was almost always present in 
the same area, though sometimes it was not easily visible from the cliff top 
when it landed on ledges. On Oahu it was present only sporadically and spent 
considerable time elsewhere, likely at sea foraging. I visited the area around 
Halona Point regularly while monitoring a colony of Red-tailed Tropicbirds 
(VanderWerf 2021), and I saw the Inca Tern on only five of 16 visits to the 
area during the time it was reported on Oahu. On two occasions it was sev-
eral hundred yards offshore in a mixed-species foraging flock and did not 
approach land, and on 22 December 2021 it was photographed from a fish-
ing boat several miles offshore south of Oahu (Lucas Morgan pers. comm.). 

After this Inca Tern was discovered, there was discussion and some doubt 
expressed on social media about the provenance of the bird and whether 
its arrival in Hawaii might have been ship-assisted, whether it might have 
escaped from a zoo or some other facility keeping captive birds in Hawaii or 
elsewhere, or if it could have been held in captivity on a ship. The bird was not 
banded and showed no abrasions on the tarsi indicating it had been banded 
previously, and there was no physical evidence suggesting it had been held 
in captivity. The degree of wear on the juvenile feathers when it first arrived 
in Hawaii is not unusual for birds of this age. There was no indication of 
abrasions on the feet or abnormal wear on the tips of the rectrices, remiges, 
or breast feathers, which can occur in captivity. Although the bird accepted 
food from fishermen, this behavior in common in its natural range and is 
not an indication of captivity. The ABA Checklist Committee agreed with 
this conclusion (Pyle et al. 2021).

The Inca Tern is known to have landed on boats when it was observed 
south of Oahu and also south of Lanai as it was returning to Hawaii Island 
from Oahu, but on each occasion it rode the boat for only a short time. It is 
possible the bird also landed on a boat before it reached Hawaiian waters, 
but there is no way to know this. Moreover, the Inca Tern is a seabird and 
capable of traveling long distances at sea under its own power and obtaining 
food from the pelagic environment. Any instances of its landing on a ship 
resulted from convenience and opportunity, not from necessity. 

Of 17 reports via eBird of the Inca Tern in Central America, four reports 
involved individuals that landed on a boat, briefly in all cases, and three other 
reports involved birds that landed on a pier or other structure. All but one of 
these vagrants were reported from April to September, with a concentration of 11 
reports in May and June, but the variability and lack of seasonality in the species’ 
breeding season makes the timing of those observations difficult to interpret.

The Inca Tern in the Hawaiian Islands was farther north and west from its 
usual range than any previous report, and its occurrence in Hawaii may be part 
of a developing pattern of several species of seabirds that occur primarily in the 
eastern Pacific reaching Hawaii and its offshore waters for the first time or in 
greater numbers than usual. These include increasing numbers of the Nazca 
Booby (Sula granti) and Brewster’s Brown Booby (Sula leucogaster brewsteri; 
VanderWerf et al. 2008), Red-billed Tropicbird (VanderWerf and Young 2007), 
and first reports of the Pink-footed Shearwater (Ardenna creatopus) and Wedge-
rumped Storm-Petrel (Oceanodroma tethys), though the latter was not accepted 
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by the Hawaii Bird Records Committee (Pyle and Pyle 2017, VanderWerf et 
al. 2018). These emerging distributional changes may be related to changes 
in oceanographic and atmospheric conditions, but thus far the occurrence 
of these unusual species in the central Pacific does not seem to be related to 
typical cyclical patterns such as the El Niño–Southern Oscillation. In addition 
to the excitement they provide to birders, vagrants such as the Inca Tern can 
help reveal the influence of climate on a species’ distribution and movement.
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ABSTRACT: We clarify the molt strategies of the Willow Flycatcher (Empidonax 
traillii) by subspecies through the examination of 455 museum specimens. Most and 
typically all juvenile primary coverts are retained during the preformative molt in 
fall and winter, allowing yearlings to be distinguished from older birds from their 
first spring through their second fall. In addition to replacing the body feathers 
and some to (usually) all secondary coverts and tertials, the preformative molt can 
include no other remiges or rectrices (46% of specimens), all remiges and rectrices 
(33%), or some remiges in an “eccentric” sequence (21%). During the prealternate 
molt, replacement of upper wing coverts and tertials is much less extensive than in 
the preformative molt, varying from replacement of no feathers in 27% of specimens 
to replacing more than half of the median and greater coverts and all three tertials 
in other specimens. Both the preformative and the first prealternate molts are sig-
nificantly more extensive in eastern E. t. traillii than in the three western subspecies 
(brewsteri, adastus, and extimus). The definitive prealternate molt is also significantly 
more extensive than the first prealternate molt in the western subspecies but not in 
traillii. These differences between traillii and the other subspecies may result from 
longer migration distances, hence more solar exposure on an annual basis, and dif-
ferent molt-strategy dynamics between eastern and western North American pas-
serines, perhaps relating to preferences for moister habitats. Further investigation is 
needed on the timing of molts on the winter grounds and the extent of body-feather 
replacement during the prealternate molt.

Determination of a bird’s age or cohort is critical for studies of avian de-
mography, distributional patterns, behavior, and the conservation of declin-
ing species. For example, Pyle et al. (2020) found that the ratio of yearlings to 
older individuals among boreal forest birds indicated the older birds exclude 
yearlings from preferred breeding habitats through despotism, a dynamic that 
could inform habitat management. Understanding molt strategies is, in turn, 
critical to age determination, but for many North American species that molt 
away from their breeding grounds, these strategies are poorly known (Pyle 
1997a, 2022a, Pyle et al. 2009, 2018a, 2022). Fitness consequences and factors 
driving the evolution of molt, such as migration distance and habitats, have 
also been understudied because of lack of detailed information for most spe-
cies and differing opinions on the definition of molts that occur away from 
breeding grounds (Pyle 2022a). 

The Willow Flycatcher (Empidonax traillii) breeds widely across the 
United States and winters over a broad latitudinal range, from west-central 
Mexico to northern South America (Sedgwick 2020). Currently, four sub-
species are recognized (following Clements et al. 2021; see also Unitt 1987, 
Browning 1993): E. t. traillii (campestris being a synonym), which breeds east 
of the Rocky Mountains and winters to South America; E. t. brewsteri, which 
breeds west of the Sierra Nevada and Cascade ranges and winters primarily in 
western Mexico and Central America; E. t. adastus, which breeds between the 
Cascade/Sierra Nevada and Rocky Mountain ranges and winters primarily 
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in Central America; and E. t. extimus, which breeds or formerly bred in the 
southwestern United States from southern California to New Mexico and 
winters in western Central America (Kelly et al. 2008, Ruegg et al. 2021). Many 
populations of the Willow Flycatcher are declining (Whitfield and Sogge 
1999, Sedgwick 2020, Loffland et al. 2022), and the U.S. Fish and Wildlife 
Service has designated E. t. extimus as endangered (Unitt 1987, USFWS 1995, 
Ruegg et al. 2018, 2021).

The Willow Flycatcher’s molt patterns and age-determination criteria were 
last summarized by Pyle (1997a:224–228), who stated that all molts occur 
on the winter grounds, that the sequences and extents of the molts were not 
known, and that the molt strategies of various populations of the Willow 
Flycatcher may differ from each other and from those of the very similar 
Alder Flycatcher (E. alnorum). Clearly, more study based on individuals of 
known species, subspecies, and age is needed. As age-determination criteria 
in the Willow Flycatcher are based entirely on molt patterns, the incomplete 
knowledge of the species’ molt strategies has hampered our ability to distin-
guish yearlings from older individuals (Pyle 1997a). 

Carnes et al. (2021) clarified the molt strategies of the Alder, Least (E. mini-
mus), and Yellow-bellied (E. flaviventris) flycatchers, species of Empidonax 
that also molt primarily on their winter grounds. That study confirmed that 
the Alder Flycatcher typically retains all juvenile primary coverts through 
the preformative and first prealternate molts, allowing yearlings to be distin-
guished from older individuals in spring and summer (Carnes et al. 2021). We 
thus hypothesize that the Willow Flycatcher may exemplify the same pattern. 

Improved knowledge of molt strategies and their subspecific differences 
should improve age-determination criteria for the Willow Flycatcher and 
may assist with subspecific identification in the field, especially for birds 
on migration and the winter grounds. Detailed study based on consistent 
interpretation of molts away from breeding grounds should also help us 
understand factors driving the evolution of these molts. If, as in other spe-
cies of Empidonax (Pyle et al. 2020), older Willow Flycatchers also exclude 
yearlings from their preferred habitats, improved knowledge of the species’ 
molts, age-determination criteria, and subspecies identification will assist in 
its conservation.

We reevaluated the Willow Flycatcher’s molt strategies in light of new 
information on other species of Empidonax that molt in their winter range, 
focusing on potential differences among the four subspecies. Our methods 
and interpretation of molt and plumage terminology follow those of Carnes 
et al. (2021), although our data are from museum specimens rather than 
captured live birds. 

METHODS
Pyle examined all specimens of the Willow Flycatcher located at the 

California Academy of Sciences (CAS), San Francisco, and the Museum of 
Vertebrate Zoology (MVZ), Berkeley. Each specimen was carefully identified 
to species (ensuring exclusion of the Alder Flycatcher) and subspecies by the 
criteria of Unitt (1987) and Pyle (1997a) and with the aid of information on 
the specimen labels and direct comparison among series of each subspecies. 

MOLT STRATEGIES BY AGE AND SUBSPECIES IN THE WILLOW FLYCATCHER
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Although the plumage of these subspecies is similar (Paxton et al. 2010, 
Mahoney et al. 2020), with extensive series available, with a conservative ap-
proach regarding many specimens, and accounting for the effects of plumage 
wear (see Results), we believe that our subspecific identifications are adequate 
for this analysis, especially regarding E. t. traillii, which differs from the 
western subspecies in wing structure as well as coloration of body plumage 
and wing-feather edging (Unitt 1987, Pyle 1997a, Paxton et al. 2010). We 
also examined images at the Cornell Lab of Ornithology’s Macaulay Library 
for both subspecies differences and molt patterns; the Macaulay Library 
catalog has become a valuable complement to specimens for studies of molt 
(cf. Pyle 2022b).

Following Pyle (1997a) and with criteria confirmed during this study 
(see below), we categorized each individual to molt cycle (age) and plumage 
according to the “WRP” system (Wolfe et al. 2010, Pyle et al. 2022). Plumage 
categories included juvenile (FCJ), formative (FCF), first alternate (FCA), 
definitive basic (DCB), and definitive alternate (DCA). A few specimens were 
collected while undergoing active preformative or prebasic molt; we excluded 
these birds from our analyses as the ultimate extent of their molt could not 
be known. None of the examined specimens was undergoing a prealternate 
molt insofar as we could detect. Molt terminology follows that of Carnes et al. 
(2021) who, contra Pyle (1997a), considered most wing-feather replacement 
on winter grounds to result from suspended and protracted preformative and 
prebasic molts, which can be completed in spring and overlap more limited 
prealternate molts (see also Pyle 2022a).

For each specimen in formative or alternate plumage, we analyzed feather-
replacement patterns by age and plumage class, with the goal of describing 
the extent and sequence of replacement during preformative and prealternate 
molts. Feathers within alar tracts of one wing were scored for the 9 median 
coverts, the 11 greater coverts (including the carpal covert), the 3 alula feath-
ers, the 3 tertials, the 6 remaining secondaries, the 10 primaries, and the 
outer 5 (of 10) primary coverts; up to 5 inner primary coverts could not be 
examined without damaging specimens. We attempted to score lesser coverts 
by the methods of Guallar and Jovani (2019) but did not trust our accuracy 
on specimens and thus omitted this tract from analyses. A composite score 
for the overall extent of each molt thus ranged from 0 (no feathers replaced) 
to 47 (all of the above feathers replaced). We examined both wings of all 
specimens to ensure that replacement was due to symmetrical molt rather 
than adventitious replacement. 

For birds in formative plumage, we categorized each feather as juvenile 
or formative; for birds in first alternate plumage, we categorized each feather 
as juvenile, formative, or first alternate; and for birds in definitive alternate 
plumage, we categorized each feather as basic or alternate. We identified 
feather generations on the basis of plumage color, degree of feather wear, 
contrasts between retained and replaced feathers (molt limits), and feather 
position (see Figure 1). We assumed that replacement of coverts during 
the preformative molt was proximal to distal within each tract and that the 
tertials were replaced in the sequence s8–s9–s7, as in most passerines (Pyle 
1997a, 2022a, Jenni and Winkler 2020). Alternate feathers located earlier in 
the above sequence and within a group of otherwise formative feathers (e.g., 
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inner greater coverts, s8) we assumed also to have been replaced during the 
previous preformative molt (see Figures 1, 2). 

Following Pyle (1997a), we numbered the primaries from the innermost 
(p1) to outermost (p10) and the secondaries from the outermost (s1) to in-
nermost (s9), including the three tertials (s7–s9). For first-year birds, we also 
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Figure 1. Willow Flycatchers in first alternate (A, B) and definitive alternate (C, D) 
plumages. In the birds in first alternate plumage, the juvenile primary coverts have 
been retained and are worn and brown, contrasting with the replaced greater coverts. 
A, the outer greater coverts and s8–9 appear formative, the inner three median and 
greater coverts appear to be first alternate, and the remaining remiges and rectrices 
appear juvenile. B, most wing feathers appear to be formative, although it is possible 
that some juvenile inner primaries or outer secondaries have been retained in an 
eccentric sequence. The inner six median coverts, inner four greater coverts, and 
inner two tertials (s8–9) appear to be first alternate feathers. In the birds in definitive 
alternate plumage, note the black basic primary coverts, in contrast to the retained 
grayish juvenile coverts in A and B. C, no wing coverts have been replaced, but s9 
appears to be alternate. D, the inner four median coverts and five greater coverts 
along with all three tertials (s7–s9) appear to be alternate. A and C, E. t. adastus, 
which averages fewer feathers replaced during the preformative and prealternate 
molts. B and D, E. t. traillii, which averages more feathers replaced during these molts. 
Photos cropped and used by license agreement from the Macaulay Library. Photos by 
Darren Clark (A; ML245017611, Idaho, 18 June 2020), Daniel Irons (B; ML58268541, 
Maryland, 15 May 2017); Marlene Cashen (C; ML240956261, Washington, 3 June 
2020), and Nathan Dubrow (D; ML347139971, Maine, 11 June 2021). 

A B

C D
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scored rectrices as uniformly juvenile, uniformly formative, or a mixture of 
the two generations; we observed no rectrices grown during the prealternate 
molt.

We analyzed the extent of preformative, first prealternate, and definitive 
prealternate molts with generalized linear models implemented through the 
open-source program R (R Core Team 2021). The model of each episode of 
molt contained subspecies as a fixed effect. Feather-count data were modeled 
as a Poisson distribution. For birds in first alternate plumage, we used Spear-
man rank correlations to determine whether the extents of the preformative 
and first prealternate molts were correlated at both the species and subspe-
cies levels. We also used Spearman rank correlations to compare the extent 
of replacement between feather tracts by molt episode to see if the extents in 
these tracts were correlated. 

RESULTS
The 455 specimens of the Willow Flycatcher for which we scored for molt 

included 32 of E. t. traillii, 139 of E. t. adastus, 239 of E. t. brewsteri, and 23 
of E. t. extimus. The remaining 22 specimens were not confidently placed 
to subspecies because of intermediacy, perhaps indicating intergradation, 
or worn plumage that precluded accurate evaluation; these were primarily 
between adastus and brewsteri (20 specimens) with one specimen between 
adastus and extimus and one between adastus and traillii. Specimens uniden-
tified to subspecies were included in species-level but not subspecies-level 
analyses. Subspecific identifications agreed with those on specimen labels for 
the majority of specimens, but we reidentified the subspecies of 24 specimens 
and added subspecific designations to 159 otherwise unlabeled specimens.

During the course of this study, we confirmed that molt of wing feathers 
takes place on winter grounds and that most or all first-year birds retain their 
juvenile primary coverts until their second prebasic molt, allowing yearlings 
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Figure 2. Variation in the extent of the preformative and prealternate molts of the Wil-
low Flycatcher; note that molt of the lesser coverts was not evaluated. The preformative 
molt can vary from partial (A) to incomplete with an eccentric pattern (B) to almost 
complete (C), although most to all primary coverts are retained juvenile feathers, al-
lowing birds to be aged in spring and summer. The preformative molt is always more 
extensive than the first prealternate molt, allowing assessment of the extent of both 
molts on birds collected in spring; on the basis of documented replacement sequences, 
these first alternate feathers were presumably also replaced during the preformative 
molt (see Pyle 2022a and text). Illustrations based on specimens MVZ 111161 (A; E. 
t. brewsteri), CAS 3186 (B; E. t. extimus), and MVZ 168698 (C; E. t. traillii).
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and adults to be distinguished in spring and summer (Figures 1, 2). As in the 
Alder Flycatcher (Carnes et al. 2021), we also confirmed that replacement 
of primaries, secondaries, and rectrices during the preformative molt varies 
from none to complete. 

On the basis of these criteria, we categorized specimens to age and molt 
status as follows: juvenile plumage, 96 specimens; formative plumage, 1; first 
alternate plumage, 101; definitive basic plumage, 2; definitive alternate plum-
age, 247; undergoing active preformative molt when collected, 4; undergoing 
second prebasic molt, 2; undergoing second or later prebasic molt, 1. The 
paucity of specimens in formative or basic plumage or in active molt reflects 
bias, in the two collections studied, toward specimens collected away from 
the winter grounds where most to all molt and the formative and basic plum-
ages occur. Our sample sizes for analyzing the extent and sequence of molt 
were 102 for the preformative molt (formative and first alternate plumages 
pooled), 101 for the first prealternate molt (first alternate plumage only), and 
247 for the definitive prealternate molt. After exclusion of 14 specimens not 
identified to subspecies, these included 26 specimens of E. t. traillii, 119 of E. 
t. adastus, 172 of E. t. brewsteri, and 18 of E. t. extimus (Table 1).

All 96 birds with wing feathers entirely juvenile were collected in Canada 
or the United States on dates ranging from 25 July (MVZ 3182, extimus) to 11 
October (MVZ 27225, brewsteri). We examined these specimens’ alar tracts 
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Table 1 Mean Number of Selected Upperwing Coverts and Remiges Replaced 
during the Preformative, First Prealternate, and Definitive Prealternate Molts of the 
Willow Flycatcher by Subspeciesa 

Subspecies and molt
Median
coverts

Greater
coverts Tertials Secondaries Primaries Total

All
Preformative 9.88 9.30 2.67 2.94 4.90 32.33 ± 9.80
First prealternate 1.57 1.32 0.96 0.00 0.00 3.85 ± 4.03
Definitive prealternate 2.10 1.87 1.42 0.00 0.00 5.38 ± 4.16

E. t. traillii
Preformative 10.00 10.00 2.91 5.00 8.73 40.55 ± 5.84
First prealternate 3.18 3.09 2.18 0.00 0.00 8.45 ± 3.70
Definitive prealternate 2.33 2.40 1.87 0.00 0.00 6.60 ± 3.89

E. t. brewsteri
Preformative 9.89 9.38 2.70 2.80 4.68 31.96 ± 9.20
First prealternate 1.49 1.16 1.05 0.00 0.00 3.42 ± 3.79
Definitive prealternate 1.98 1.84 1.27 0.00 0.00 5.09 ± 4.15

E. t. adastus
Preformative 9.75 8.71 2.50 2.46 4.08 29.96 ± 11.37
First prealternate 1.33 1.25 1.04 0.00 0.00 3.63 ± 3.74
Definitive prealternate 2.14 1.78 1.45 0.00 0.00 5.37 ± 4.33

E. t. extimus
Preformative 10.00 9.38 2.50 2.13 3.00 29.25 ± 8.75
First prealternate 1.25 0.88 0.88 0.00 0.00 3.00 ± 3.42
Definitive prealternate 2.20 2.10 1.70 0.00 0.00 6.00 ± 3.86

aSee text for sample sizes. Not shown are alula feathers and primary coverts (see text), which are calculated 
in the total for each molt. Bold font denotes significant differences between subspecies; italics denote 
significant differences in extent of molt between plumage classes.
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closely for indication of molt on summer grounds and detected no feathers 
representing the formative plumage. However, one specimen collected in 
Oregon on the unusually late date of 18 October 1981 (MVZ 169102, brews-
teri) was undergoing preformative molt and had replaced all median coverts, 
six inner greater coverts, s8, s9, and r1. Otherwise, it appears that Willow 
Flycatchers do not begin molting their wing feathers until they reach their 
winter grounds. Preformative molt of body feathers before migration has 
been reported in the Willow Flycatcher (Hussell 1991) and other Empidonax 
flycatchers (Carnes et al. 2021); we did not detect any body-feather replace-
ment in these 96 specimens, although limited replacement of body feathers 
can be hard to detect and may have been missed.

The remaining three birds undergoing preformative molt of wing feathers 
were collected in Mexico and South America between 27 September (MVZ 
154585, traillii) and 18 November (MVZ 163861, traillii/adastus). The three 
birds collected while undergoing prebasic molt were two in second prebasic 
molt, MVZ 93895 (traillii, replacing p5 on 29 January) and MVZ 86027 (brew-
steri, replacing p3 on 24 February), and one in second or later prebasic molt, 
CAS 32698 (brewsteri, completing growth of p9 and p10 on 25 November). 
The three birds undergoing preformative molt were not replacing primary 
coverts with corresponding primaries, whereas the three birds undergoing 
prebasic molt were replacing these corresponding feathers synchronously. 

All 101 specimens in first alternate plumage had retained some formative 
wing coverts and/or tertials/secondaries, so the preformative molt was more 
extensive than the first prealternate molt in all cases (Table 1, Figures 2, 3). In 
these, first alternate wing feathers were confined to inner median and greater 
coverts and inner two tertials, and we assumed these feathers had also been 
replaced during the preformative molt (cf. Figure 2). Among these specimens, 
plus the one in formative plumage, the preformative molt varied from partial, 
involving only four inner greater coverts and seven inner median coverts 
(MVZ 184838, adastus; composite score 11; see also Figure 2A) to nearly 
complete, involving all secondary coverts, secondaries, and primaries, and the 
outer five primary coverts replaced (MVZ 73560, adastus, and MVZ 168702, 
traillii; composite score 46; see also Figure 2C). All juvenile primary coverts 
had been retained in 95 of 102 specimens (93%). In 47 specimens (46%) 
no primaries had been replaced, whereas in 34 (33%), all primaries were 
replaced. The remaining 21 specimens (21%) had molted in an “eccentric” 
pattern, in which the outer primaries and inner secondaries were replaced 
but the juvenile inner primaries and outer secondaries were retained (Figure 
2B; see Pyle 1998). The number of juvenile feathers retained during eccentric 
molt varied from one (p1 only; CAS 76446, extimus) to seven (p1–p4 and 
s1–s3; MVZ 33374, brewsteri). In all cases of partial molt of the secondary 
coverts, consecutive inner greater and median coverts were replaced while 
consecutive outer coverts were retained, i.e., no feathers were skipped or 
replaced out of sequence. Tertials but not other secondaries were replaced 
in 38 specimens (37%), the number replaced ranging from 1 (3 specimens) 
to all 3 tertials (22 specimens). When 1 tertial was replaced it was always s8, 
and when 2 were replaced they were always s8 and s9. 

Poisson regression showed that the preformative molt was significantly 
more extensive in E. t. traillii than in the other three subspecies (Z = 78.190, 
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P < 0.001) whereas the other three subspecies did not differ in extent of molt 
(Table 1, Figure 3). For example, replacement of primaries was found in 91% 
of 11 traillii, 54% of 56 brewsteri, 42% of 24 adastus, and 38% of 8 extimus. 
The mean number of primaries replaced in traillii also differed from that in 
the other three subspecies (Z = 21.227, P < 0.001; Table 1). The percentage of 
specimens undergoing an eccentric preformative molt was higher in extimus 
(38%) and brewsteri (24%) than in traillii (18%) and adastus (8%). Rectrices 
were fully replaced during the preformative molt in all specimens that had 
replaced primaries. Among 47 specimens with no primaries replaced, 22 had 
replaced no rectrices, 23 had replaced all rectrices, and only two had mixed 
formative and juvenile rectrices, in both cases having replaced the central 
but no other rectrices. 

On the basis of 358 specimens in alternate plumage (first alternate and 
definitive alternate combined), the prealternate molt was much less extensive 
than the preformative molt (Table 1, Figure 2): composite molt scores were 
32.33 for the preformative molt, 3.85 for the first prealternate molt, and 5.38 

MOLT STRATEGIES BY AGE AND SUBSPECIES IN THE WILLOW FLYCATCHER

Figure 3. Frequency of replacement of the median coverts, greater coverts, and 
remiges during the preformative (FPF), first prealternate (FPA), and definitive 
prealternate (DPA) molts of the Willow Flycatcher, overall and by subspecies. Shades 
of gray represent frequency of observed replacement (lesser coverts not scored). See 
text for sample sizes for each subspecies and molt.
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for the definitive prealternate molt. The prealternate molt did not include any 
wing feathers in 97 specimens (27%), including 39% of those in first alternate 
plumage and 24% of those in definitive alternate plumage. Replacement of 
wing coverts among the remaining 251 specimens varied from only one me-
dian covert (5 specimens) or only one greater covert (4 specimens) replaced 
to 8 inner median coverts and 5 inner greater coverts replaced (CAS 35351, 
brewsteri, in definitive alternate plumage). Replacement usually involved 
consecutive inner coverts, although in 14 specimens (5.6% of those replac-
ing coverts) one or more inner median coverts were retained within a series 
of replaced coverts, and in 19 specimens (7.6%) the same was true within a 
series of replaced greater coverts (cf. Figure 2C). From one (36 specimens) to 
all three (70 specimens) tertials were replaced in 205 specimens (57%; 47% 
of those in first alternate plumage and 62% of those in definitive alternate 
plumage. When one tertial was replaced, it was s8 in 22 specimens and s9 in 
14 specimens; when two were replaced it was always s8 and s9. 

Poisson regression showed that the definitive prealternate molt was sig-
nificantly more extensive than the first prealternate molt at the species level 
(Z = –5.8, P < 0.001), and in all subspecies but traillii, in which the extent 
of the first prealternate molt was nearly significantly greater than that of 
the definitive prealternate molt (Z = 1.72, P = 0.086). The first prealternate 
molt was significantly more extensive in E. t. traillii than in the other three 
subspecies (traillii composite score 8.45, others composite scores 3.00–3.63, 
Z = 20.9, P = <0.001), whereas its extent among the other three subspecies 
did not differ (Table 1, Figure 2). The definitive prealternate molt was more 
extensive in traillii (composite score 6.60) than in brewsteri (composite score 
5.09; Z = 18.8, P < 0.001), but otherwise its extent was similar among the four 
subspecies (Tables 1, 2, Figure 1).

Spearman rank correlations indicated a positive relationship between the 
extent of the preformative molt and that of the first prealternate molt (rs = 
0.43, P < 0.001). In other words, individuals in which the preformative molt 
was more extensive tended to have the first prealternate molt more extensive 
as well. By subspecies, this trend was significant in brewsteri (rs = 0.37, P = 
0.005) and nearly significant in traillii (rs = 0.56, P = 0.07) but not significant 
in adastus or extimus. 

Within all three molts, the extent of replacement of the median coverts and 
greater coverts and the extent of replacement of the greater coverts and tertials 
were highly correlated (Figures 4, 5). Additionally, extents of replacement 
of the secondaries and primaries during the preformative molt were highly 
correlated (rs = 0.94, P < 0.001), as was replacement of primary coverts with 
that of the primaries (rs = 0.34, P < 0.001). Therefore, in all cases, a greater 
number of feathers replaced in one tract was strongly correlated with a greater 
number replaced in other tracts. 

DISCUSSION
We have confirmed that most or (usually) all juvenile primary coverts 

are retained during the preformative molt of the Willow Flycatcher (Figure 
2). As in the Alder Flycatcher (Carnes et al. 2021), this allows yearlings to 
be distinguished confidently from older birds the following spring. A pat-
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tern of some to all primaries but fewer primary coverts being replaced has 
been found in other species of North American flycatchers and other birds, 
especially in those in which primaries and secondaries may be replaced in the 
eccentric pattern (Pyle 1997a, 1998, Burton and Pyle 2006). Although there is 
little evidence of the prebasic molt of passerines falling short of complete, S. 
Guallar (pers. comm.) has suggested that a small proportion of some tyrannid 
flycatcher species may retain a few inner primary coverts during otherwise 
complete prebasic molts, as known in woodpeckers (Pyle 1997a). Further 
investigation is needed to determine whether this pattern (shown by 7% of 
the birds that we assumed reflected preformative molt) can result from an 
incomplete prebasic molt. In any case, with improved ability to age Willow 

MOLT STRATEGIES BY AGE AND SUBSPECIES IN THE WILLOW FLYCATCHER

Figure 4. Correlations between extent of replacement of median coverts replaced 
with numbers of greater coverts replaced during preformative (A), first prealternate 
(B), and definitive prealternate (C) molt in the Willow Flycatcher. For all three molts 
the correlation was significant (rs > 0.54, P < 0.001).
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Flycatchers on the breeding grounds, we look forward to establishment of 
more informed conservation metrics for the declining populations in western 
North America (cf. Loffland et al. 2022). For example, we can now investigate 
whether or not yearling Willow Flycatchers may be excluded from optimal 
habitats by older birds, leading to more directed management of optimal 
habitats in which older birds breed (cf. Pyle et al. 2020).

We found the preformative and prealternate molts of E. t. traillii to be 
significantly more extensive than in the three western subspecies of the Wil-
low Flycatcher. This difference fits an overall pattern of flycatchers and other 
birds wintering at more southerly latitudes undergoing more extensive molts 
(Pyle 1998, Carnes et al. 2021), possibly related to increased solar exposure 

MOLT STRATEGIES BY AGE AND SUBSPECIES IN THE WILLOW FLYCATCHER

Figure 5. Mean number of greater coverts replaced when 0, 1, 2, or 3 tertials were 
replaced during preformative (A), first prealternate (B), and definitive prealternate 
(C) molt in the Willow Flycatcher. For all three molts the correlation was significant 
(rs > 0.54, P < 0.001). 



227

on an annual basis resulting in increased wear and need for more frequent 
feather replacement (Pyle 1998, 2008, Terrill et al. 2020, Guallar et al. 2021). 
A higher proportion of eccentric molt, as in the western subspecies of the 
Willow Flycatcher, is also expected of species or subspecies inhabiting drier 
environments (Willoughby 1991, Pyle 1997b, 1998). Increased solar exposure 
and/or effects of harsher habitat may have promoted the occurrence of this 
molt pattern, whereas reduced resources in such habitats may have prevented 
more complete molt of remiges, as found in some species inhabiting moister 
habitats. Consistent with this, among a sample of 82 Alder Flycatchers, a 
long-distance migrant of boreal northern and eastern North America, none 
were found with eccentric patterns of preformative molt (Carnes et al. 2021). 
Hence an eccentric preformative molt appears to be a criterion distinguishing 
some Willow Flycatchers in formative and first alternate plumages from the 
Alder Flycatcher. However, virtually the full range of extents and patterns of 
molt occurs among all four subspecies of the Willow Flycatcher, precluding 
the use of extent of molt in the identification of subspecies. 

We found that individual Willow Flycatchers with a more extensive pre-
formative molt also underwent a more extensive first prealternate molt, and 
that, at the species level, the definitive prealternate molt is more extensive 
than the first prealternate molt. These results differ from those of other 
Empidonax flycatchers. For example, there is a negative correlation between 
the extents of the preformative and prealternate molts in individual Yellow-
bellied Flycatchers, and the first prealternate molt is more extensive than the 
definitive prealternate molt in the Alder and Least flycatchers (Carnes et al. 
2021). When we compared extent of prealternate molt within each subspecies, 
however, we found that the definitive prealternate molt was more extensive 
than the first prealternate molt in E. t. traillii, opposite to that of the other 
three subspecies and more consistent with that in Alder and Least flycatchers.  

Migratory passerines breeding in eastern and western North America 
tend to differ in molt strategy (Rohwer et al. 2005, Pyle et al. 2018a, Pageau 
et al. 2020), even within species such as the Warbling Vireo (Vireo gilvus), 
Northern Rough-winged Swallow (Stelgidopteryx serripennis), Gray Catbird 
(Dumetella carolinensis), and Chipping Sparrow (Spizella passerina) (Yuri and 
Rohwer 1997, Voelker and Rohwer 1998, Pyle et al. 2018a). These differences 
appear to result from environmental factors related to summer being drier 
in the west than in the east, the same factors that result in molt-migration 
being longer for western than for eastern species and populations (Rohwer 
et al. 2005, Pyle et al. 2018a). We propose that these geographic differences 
along with differences in wintering habitats, as proposed for other Empidonax 
flycatchers (Carnes et al. 2021), may explain our subspecies-level results for 
the Willow Flycatcher. 

Correlations between preformative and first prealternate molts have 
not been reported frequently, in part because of differing opinions on the 
definition of these molts (cf. Guallar and Figuerola 2016, Pyle 2022a), but 
the positive correlation we found in the Willow Flycatcher could relate to 
individuals’ fitness, the fitter birds undergoing more extensive molts in both 
cases. Likewise, more extensive definitive prealternate than first prealternate 
molt in the western subspecies could result from older birds being fitter 
and/or more experienced than first-year birds, enabling them to acquire 
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more resources to replace more feathers. The opposite pattern in E. t. traillii 
may, as in the Alder Flycatcher, reflect different molt strategies as affected 
by longer-distance migration and preference for wetter habitat in both sum-
mer and winter (Carnes et al. 2021). Possibly, migration distance may pre-
dominate over habitat considerations as a factor, as in eastern North America 
most resident species or short-distance migrants undergo partial molts (no 
remiges replaced), whereas congeners in the west undergo eccentric molts 
(Pyle 1997b). 

We found strong correlations between the number of feathers replaced 
in one alar tract with those replaced in other alar tracts. This is not surpris-
ing given the known distributions of replaced feathers, for example, those 
resulting in molt limits between juvenile and formative feathers (Pyle 1997a, 
Jenni and Winkler 2020). Nevertheless, this correlation has rarely been veri-
fied statistically (see Gargallo 1997 for one example). We also found that the 
position of replacement appeared to be rather fixed among feathers within 
each tract, adjacent proximal median and greater coverts being replaced and 
adjacent distal feathers being retained, without gaps or skipped feathers. We 
found no exceptions to this pattern with the preformative molt, whereas pre-
alternate molts occasionally diverge from this sequence, 6–7% of individuals 
showing gaps in the molt of coverts. 

These patterns are consistent with a trend in passerines toward greater 
variability in prealternate than in preformative molt (Guallar and Jovani 2019) 
and support the conclusion that preformative molt is more fixed in sequence 
(or at least outcomes of replacement) than is prealternate molt. We suggest 
that variation in the extent of preformative molt may be related to the time 
constraints that molt imposes, resulting in correlated fixed sequences within 
each tract being arrested at the same time. The date of hatching appears to be 
a factor, birds hatching later having less time and undergoing less extensive 
preformative molts than do those hatching earlier (Bojarinova 1999, Elrod 
et al. 2011). 

Prealternate molt, on the other hand, though based in part on a need to 
replace worn feathers, shows evidence that social and sexual signaling have 
affected the color and position of replaced feathers in this molt (Guallar 
and Jovani 2019, Terrill et al. 2020). In Setophaga warblers, for example, the 
prealternate molt of the median and greater coverts more frequently involves 
medial feathers within each tract while skipping proximal and distal feathers 
(Pyle unpubl. data). These central feathers are more exposed on the closed 
wing than are the proximal feathers, enhancing their value for social signaling. 
The sequence can vary more during prealternate molt than during prefor-
mative molt, possibly indicating that these molts differ in their underlying 
mechanisms, as has been suggested for ducks (Pyle 2013) and gulls (Pyle et 
al. 2018b). Empidonax flycatchers differ from Setophaga warblers in that the 
alternate plumages are similar to the formative and basic plumages. This 
difference may help explain the rather fixed outcomes of prealternate molt, 
favoring replacement of more exposed feathers rather than replacement for 
social signaling, although it may also be possible that individual flycatch-
ers can detect the number of formative and/or alternate feathers replaced 
and use this as a measure of the fitness of potential mates (cf. Guallar and 
Figuerola 2016).
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From our examination of birds collected largely on the summer grounds 
or during migration, we were unable to assess the timing of the Willow 
Flycatcher’s replacement of wing and body feathers during each molt. One 
specimen of E. t. traillii and another of brewsteri undergoing second prebasic 
molt were replacing middle primaries in January and February, whereas one 
of brewsteri that was undergoing either the second or later molt was replac-
ing the outermost primaries in November. This difference in the timing may 
reflect age, with the second prebasic molt occurring on average later in the 
spring, as has been reported in Empidonax for replacement of primaries dur-
ing the preformative molt (Dickey and van Rossem 1938, Pyle 1997a, Carnes 
et al. 2021). Likewise, it is unknown how often or when body feathers are 
replaced on the winter grounds. For example, are there two complete replace-
ments of body feathers or is replacement during the prealternate molt limited 
or partial? Further study of the timing of molts on the winter grounds and 
the extent of body-feather replacement during prealternate molt is needed.
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NOTES

BrEEdiNg STaTuS aNd FirST NEST rEcOrd OF 
ThE lESSEr gOldFiNch iN mONTaNa
PAUL HENDRICKS, Montana Bird Advocacy, 909 Locust Street, Missoula, 
Montana 59802; pipitpaul@gmail.com
ADAM MITCHELL, 722 Cherry Street, Missoula, Montana 59802

The range of the Lesser Goldfinch (Spinus psaltria) has expanded northward 
through the northern Rocky Mountain states of Wyoming, Idaho, and Montana since 
at least the early 1990s (Stephens et al. 1990, Stephens and Sturts 1998, Faulkner 
2010, Montana Bird Distribution Committee 2012, Marks et al. 2016), although 
this went largely unrecognized on a range-wide scale until recently (e.g., Watt and 
Willoughby 2014). Initial colonization of Montana probably occurred both east of 
the Continental Divide through Wyoming and west of the divide through Idaho. 
However, movement across the divide within Montana is also a possibility, since 
Lesser Goldfinches were not reported in Montana west of the divide until 2011 even 
though they were present and breeding in southern Idaho by 1988 (Stephens et al. 
1990, Stephens and Sturts 1998). 

Breeding-season observations for Montana began with the first record for the 
state, a male reported by Kitty Lou Rusher on 26 May 1996 near Glasgow, Valley 
County. Since then, over half of more than 40 Montana records through 2015 have 
been from May through August (Marks et al. 2016), indicating that the Lesser Gold-
finch has become a regular visitor during the breeding season. By 2020, breeding-
season observations had been reported from 25 of Montanas’ 56 counties: 18 east and 
7 west of the Continental Divide (Montana Natural Heritage Program MapViewer 
database; https://mtnhp.org/mapviewer). Despite numerous and widespread 
breeding-season observations of the Lesser Goldfinch in Montana, documented 
breeding is based on just 3 records: a male with 3 or 4 fledglings reported by Debra 
Parry on 14 July 2006 at Ashland, Rosebud County, east of the Continental Divide; a 
female with a single fledgling reported by Nathan Senner on 19 July 2016 at Missoula, 
Missoula County, west of the Continental Divide; and a female feeding fledglings 
photographed on 30 August 2020 by Cole Wolf, also at Missoula (Marks et al. 2016, 
Montana Natural Heritage Program MapViewer database, https://ebird.org). No 
nests have been reported.

 On 2 March 2021, in Greenough Park along the west side of Rattlesnake Creek, 
Missoula, Mitchell observed a pair of Lesser Goldfinches carrying nest material to 
what appeared to be an old goldfinch nest. We monitored this nest for several days 
but detected no additional activity. On 28 April, Mitchell observed copulation by 
a pair of Lesser Goldfinches near a picnic pavilion in the park on the east side of 
the creek, and the following day, 29 April, found a nest in the same area (46.8769° 
N, 113.9755° W; elevation 981 m). It was under construction by the female and ap-
proximately half completed, with the male singing nearby. The nest was 2.8 m above 
ground in a 16.6-m tall (diameter at breast height: 55.1 cm) Ponderosa Pine (Pinus 
ponderosa) near the tip of a lateral limb on the southeast side, 3 m from the trunk 
and near two trash containers (Figure 1). The nest tree was adjacent to a taller (20.5 
m) pine in an otherwise open space in the immediate vicinity of the picnic pavilion. 

We were unable to monitor activity at the nest on a daily basis because of other 
obligations, but by 10 May the female was on the nest incubating (Figure 2) and was 
present on the nest each day we checked thereafter (our visits usually lasted <15 
minutes) through 24 May, when we observed the male feed her on the nest after 
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she emitted a faint twitter accompanied by wing fluttering, behavior we had noted 
since at least 14 May. On 18 May we saw for the first time the female standing in 
the nest for up to 5 seconds and staring into it, as though eggs had hatched; she did 
this at least 3 times in 15 minutes. On 27 May the female arrived at the nest after a 
minimum absence of 14 minutes and fed at least 3 nestlings for 3 minutes via regur-
gitation, then settled on the nest, sheltering the nestlings from direct sunlight. The 
nestlings still retained some down on their heads, but our view was partly obscured, 
so it was difficult to determine their approximate age. On 30 May, the next check, 
we did not see any adults visiting the nest or the adjacent area in 30 minutes, and 

Figure 1. Ponderosa Pine in which a Lesser Goldfinch nested in Greenough Park, 
Missoula, Missoula County, Montana, 11 May 2021. Arrow marks the approximate 
location of the nest discovered on 29 April. 

Photo by Paul Hendricks
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noted no evidence of nestlings, although we did not examine the nest contents. The 
nest was still in the tree when checked during late morning on 1 June but, again, 
no activity was noted at or near the nest. However, by late morning of 2 June Lisa 
Hendricks found the nest on the ground under the nest tree. Nest measurements 
were outside nest diameter at the rim: 7.0 × 5.5 cm, inside cup diameter: 4.5 × 4.0 
cm, outside depth of nest: 4.2 cm maximum and 2.6 cm minimum, inside depth of 
cup: 2.3 cm. The nest (UMZM:Bird:22197) is now housed in the Philip L. Wright 
Zoological Museum at the University of Montana.

We are uncertain whether the nest attempt was successful. We do not know the 
dates of nest completion, start of egg laying, initiation of incubation, hatch day, 
nor even the number of eggs laid (at least 3). However, between the date the nest 
was found under construction and 30 May when no activity was seen at or near 
the nest, enough time transpired (31 days) for successful fledging. Incubation by 
Lesser Goldfinches often begins after 1 or 2 eggs are laid, followed by an incubation 
period lasting 12–15 days and a nestling period lasting 11–15 days, for a total of 
24–32 days at a finished nest (Chambers 1915, Coutlee 1968, Prather et al. 2002, 
Watt and Willoughby 2014). That leaves up to 6 days for the nest we found to have 
been completed after it was discovered half built on 29 April, which conforms to a 
4- to 8-day period of nest building reported elsewhere (Coutlee 1968). Also, suc-

Figure 2. Female Lesser Goldfinch on the nest, 10 May 2021.
Photo by Paul Hendricks
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cessful fledging is suggested by the condition of the nest when found on the ground 
(Figure 3), with accumulated droppings on the rim and an intact lining that showed 
no signs of disturbance by a predator (Martin and Geupel 1993).   

From the time it was first recorded in 2015 through 2019, the Lesser Goldfinch 
was reported every month of the year in Missoula within a 0.5-km radius of Gree-
nough Park (Montana Natural Heritage Program MapViewer database, https://ebird.
org) where we found the 2021 nest. Furthermore, the two observations of fledglings 
at Missoula in mid-July 2016 and late August 2020 were in Greenough Park or 
nearby, and in 2021 breeding was confirmed three times (in addition to the nest we 
report) in the same area, when adults with fledglings were observed by Cole Wolf at 
his feeders on 23 May (pair with 4 fledglings) and 10 July (2 pairs with 4 fledglings 
total). Throughout the winter, Lesser Goldfinches regularly visit bird feeders about 
160 m from the 2021 nest tree (pers. obs.). Thus it seems that the Lesser Goldfinch is 
now resident year round in Missoula, with a breeding season extending from at least 
mid-April through August. The Lesser Goldfinch’s winter range has expanded dur-
ing recent decades within some portions of its continental breeding range, a change 
attributed in part to an increased availability of bird feeders (Versaw 2000, Watt and 
Willoughby 2014), and our observations from Montana are consistent with this. 

We thank Lisa Hendricks for finding and retrieving the 2021 nest, Angela Horn-
sby, curator of the Philip L. Wright Zoological Museum, for quickly providing us with 
an accession number for the nest, Dan Casey for help navigating through the eBird 
database, and Doug Faulkner for valuable comments that improved our manuscript.

Figure 3. Lesser Goldfinch nest (UMZM:Bird:22197) found on the ground below the 
nest tree, 2 June 2021. Note the accumulated droppings on the nest rim and the intact 
nest lining. Scale is in mm.

Photo by Paul Hendricks
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The White-faced Ibis (Plegadis chihi) is a generalist water bird associated with 
freshwater wetlands, flooded grasslands, coastal marshes, and areas modified for 
agriculture and livestock (Ryder and Manry 2020). The species breeds colonially 
between April and July, building nests on emergent vegetation or low trees and 
shrubs over shallow water, or directly on the ground on small islands (Ryder and 
Manry 2020). The breeding range includes portions of central and western North 
America, and a large portion of South America from Brazil to Argentina (Ryder and 
Manry 2020). The White-faced Ibis is resident year-round in some areas, and win-
ters from central California through southwestern Arizona, as well as coastal Texas 
and Louisiana, south to El Salvador, including most of Mexico except the Yucatan 
Peninsula (Dunn and Alderfer 2017, Ryder and Manry 2020).

The first records of the White-faced Ibis on the Baja California peninsula date 
back to 1882, and Grinnell (1928) summarized its status there as “irregular in spring, 
summer and fall.” More recently, in the state of Baja California, the White-faced 
Ibis has been considered a visitor (Howell et al. 2001) and a common nonbreeding 
visitor in the Colorado Desert (Patten et al. 2001). Nesting was first confirmed in 
2008 at Parque La Amistad and subsequently also at Presa Rodríguez, in and near 
Tijuana (Erickson et al. 2020). Thus the species is now considered a common resi-
dent in the state of Baja California (Erickson et al. 2013). In Baja California Sur the 
White-faced Ibis is designated as a common nonbreeding visitor (Erickson et al. 
2020). In part due to human activity (crops and livestock), its numbers increased 
in the last decades of the 20th century (Blanco and Rodríguez-Estrella 1998), and it 
started to occur throughout the year with increases in late November and early May 
(Carmona et al. 2002). Although an individual was seen carrying a stick at the ponds 
of the sewage-treatment plant in La Paz on 20 May 2006 (Erickson et al. 2006), and 
despite the increased presence of this species in Baja California Sur, its nesting had 
not previously been confirmed.

On 22 June 2021, G. Marrón and L. Marrón found three nests of the White-faced 
Ibis (Figure 1) at artificial ponds in the Municipal Ecopark La Juventud of La Paz, 
Baja California Sur (24.108° N, 110.347° W). The ponds had previously been used 
for the treatment of wastewater but in 2020 were made into parkland designated by 
the municipal government for recreation and the preservation of green areas (Bill-
ings et al. 2021). The same day G. Marrón and L. Marrón saw 21 White-faced Ibis 
in the ponds, including the nesting birds.
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The ponds are three interconnected water bodies totaling 12.5 hectares. Along the 
dikes that separate these ponds and on their shores, grows vegetation (Parkinsonia 
spp., Lycium spp., and Tamarix aphylla) that generates shelter and provides food 
resources to the local fauna.

During the morning of 22 June 2021, we found the three nests on an islet formed 
by sediment in the third pond. The nests were separated by less than 20 m from each 
other and 50 m from the dikes. We observed an adult bird in breeding plumage in 
each nest, and the birds remained on the nests the entire time that we were in the area 
(approximately 1.5 hours). The observations were made with a telescope through a 
32× eyepiece to avoid disturbing the nesting adults. G. Marrón and Carmona visited 
the area again on 3 July to monitor the nests, but the previous days’ rains flooded 
the ponds, causing the water level to rise above the islet. The nests were inundated 
and lost. On 3 July we found 35 White-faced Ibis in the ponds.

On 23 June 2022, Carmona and G. Marrón visited the site again and found three 
nesting White-faced Ibises in the second pond. The birds were sitting on the nests 
incubating or brooding, but because of the position and distance of the nests, no 
eggs or chicks could be observed.

This record of the White-faced Ibis nesting in the Municipal Ecopark La Juven-
tud increases the number of native species with probable or confirmed breeding in 
Baja California Sur to 150 (Erickson et al. 2020). For these ponds, the total number 
of species of aquatic birds with confirmed nesting is now 12 (Carmona et al. 1999, 
Castillo-Guerrero et al. 2002, Sauma et al. 2005, Zamora-Orozco et al. 2007).

The distribution and population of the White-faced Ibis declined in the 1960s and 
1970s, as a result of habitat loss and degradation, pesticide pollution, and probably 
hunting during migration and winter (Ryder 1967, King et al. 1980, Ryder and Manry 
2020). However, in the last 40 years populations appear to be increasing (BirdLife 
International 2016), which has been evidenced in places such as San Diego County, 

Figure 1. One of the three nests of the White-faced Ibis found in the ponds of the 
Municipal Ecopark La Juventud in La Paz, Baja California Sur, 22 June 2021.

Photo by Gerardo Marrón
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California, and the Salton Sink, where the number of nests found and colonies 
established also increased (Patten et al. 2003, Unitt 2004) in the late 20th century, 
although there are no more published indicators of that growth subsequently. The 
increase in population and breeding distribution has reached Baja California Sur, 
where the abundance of the White-faced Ibis increased in the last decades of the 20th 
century (Carmona et al. 2002) and is reaffirmed with the nesting documented here.

Given the increase of the White-faced Ibis in summer in the La Paz region (Car-
mona et al. 2002), it is possible that the species is nesting in other areas that have 
not yet been discovered. So to determine the current size of the nesting population 
of this species in Baja California Sur it will be important to search habitats such as 
farming areas, coastal wetlands, oases, and other water-treatment plants, mainly 
in the municipalities of La Paz and Los Cabos, where the resources necessary to 
maintain year-round populations are found (Blanco and Rodríguez-Estrella 1998).

We thank the staff of the municipal agency managing the potable water, sewer-
age, and sanitation system of La Paz and the wastewater-treatment plant, especially 
Abigail Solano, for unrestricted access to the area. Also thanks to Lori Hargrove for 
reviewing the manuscript. Special thanks for Mark Billings, Paul Lehman, and Doug 
Faulkner for comments that improved this work. 
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WillOW FlycaTchEr NESTiNg WiThiN 
NarrOWlEaF cOTTONWOOd iN ThE SiErra 
NEVada
SCOTT E. DIETRICH, 5558 Renaissance Ave. Unit 1, San Diego, California 92122; 
dietrichscott71@yahoo.com

In the Sierra Nevada the Willow Flycatcher (Empidonax traillii brewsteri) typi-
cally nests within wetlands in high-elevation meadows (Green et al. 2003), almost 
always in shrubby willows (Salix spp.) and alders (Alnus spp.) (Serena 1982, Harris 
et al. 1987, Valentine 1987, Sanders and Flett 1989, Bombay et al. 2003) and rarely 
more than 3 m off the ground (Beedy and Pandolfino 2013). Occasionally, however, 
it nests in more complex multilayered riparian woodland comprising a shrub un-
derstory and an upper canopy featuring larger trees such as cottonwood and aspen 
(Populus spp.; Dietrich 2020), as elsewhere in the species’ range (Sogge et al. 2010). 

During surveys for nesting Willow Flycatchers in June 2021, I located a nest in a 
narrowleaf cottonwood (Populus angustifolia) tree along the Little Truckee River near 
Stampede Reservoir in the Tahoe National Forest. The nest was 4.5 meters high, and 
the nest tree was surrounded by a mix of aspen and other cottonwood trees but also 
included an understory of shrubby willows (Figure 1). The cottonwood with the nest 
was approximately 8.5 meters tall, and other nearby cottonwood trees were similar 
in height. Nearby aspen trees were much taller (>10 m), and the willow shrubs of the 
understory were shorter (<3 m). The cup nest was located near the main trunk where 
two branches came together and appeared to be composed of grass and sedge-like 
vegetation (Figure 1). The area around the nest was dense with cottonwood branches 
and leaves that kept the nest well concealed and shaded. This group of riparian trees 
and shrubs were growing on a large sediment bar forming an island with channels 
on both sides near where the river flows into Stampede Reservoir. 

Sogge et al. (2010) reported Southwestern Willow Flycatchers (E. t. extimus) 
nesting in smaller willow shrubs at high elevations in the Southwest but also in 
larger box elder (Acer negundo), coast live oak (Quercus agrifolia), Russian olive 
(Elaeagnus angustifolia), and salt cedar (Tamarix spp.) trees. Whitfield et al. (1999) 
reported Southwestern Willow Flycatchers nesting in large willows and occasionally 

Figure 1. Multi-layered riparian forest (A) and Willow Flycatcher nest in a narrowleaf 
cottonwood tree (B) along the Little Truckee River near Stampede Reservoir in the 
Tahoe National Forest.

Photos by Scott Dietrich
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in  Fremont cottonwood (Populus fremontii) trees along the Kern River in the south-
ern Sierra Nevada. Subspecies E. t. adastus, which breeds largely in the intermoun-
tain West, appears to nest in shrubby habitat similar to that of E. t. brewsteri and at 
similar heights, although the shrubs often consist of species of drier situations such 
as hawthorn (Crataegus douglasii), ninebark (Physocarpus malvaceus), rose (Rosa 
spp.), and chokecherry (Prunus virginiana) (King 1955, Frakes and Johnson 1982, 
McCreedy and Heath 2004; unpubl. data). It is not clear why the birds I observed 
chose to nest in the narrowleaf cottonwood canopy. The higher position above the 
ground and more protective canopy provided by cottonwood trees may improve nest 
concealment and offer more shade for the nestlings. Sogge et al. (2010) suggested 
that Southwestern Willow Flycatchers prefer to nest higher in the canopy within 
complex multilayered riparian forests because of the presence of larger trees with 
dense canopies. Nesting higher in the canopy could also offer advantages in foraging. 
Nevertheless, the Willow Flycatchers I observed nesting in this area did not forage 
from high perches but from lower perches in willows. The prey such as grasshop-
pers that were frequently fed to nestlings suggests that foraging happened near the 
ground (Figure 2). It is likely that the Willow Flycatchers I observed, though nesting 
high in the cottonwood, used the shrub understory for foraging. 

The Willow Flycatcher’s use of riparian habitat away from meadows in the 
Sierra Nevada has not been well studied, and the extent of nesting in such habitat 
is unknown. As the population of E. t. brewsteri in the Sierra Nevada continues to 
shrink and disappears from formerly occupied meadows (Loffland et al. 2022), these 
more complex riverine environments may act as important secondary nesting areas 
and deserve further study. 

I thank Edward Pandolfino for important and constructive comments that 
improved this paper greatly and Helen Loffland for expertise and support. Scott 
Durst, John Harris, and Craig Swolgaard provided constructive reviews that greatly 
improved the manuscript.

Figure 2. Willow Flycatcher feeding a grasshopper to nestling in a narrowleaf 
cottonwood tree along the Little Truckee River near Stampede Reservoir in the Tahoe 
National Forest.

Photo by Scott Dietrich
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apparENT prEdaTiON By rOck WrEN OF 
cOmmON SagEBruSh lizard
DANIEL CASEY, Montana Bird Advocacy, P.O. Box 452, Somers, Montana 
59932; danielcasey55@gmail.com
PAUL HENDRICKS, Montana Bird Advocacy, 909 Locust Street, Missoula, 
Montana 59802

Analyses of the stomach contents of wrens (Troglodytidae) rarely report verte-
brates (Beal et al. 1916, Bent 1948, Poulin et al. 2001, Lopes et al. 2005), and few 
published records exist of wrens capturing and consuming vertebrate prey. We report 
here on a Rock Wren (Salpinctes obsoletus) that was seen apparently preying upon 
a Common Sagebrush Lizard (Sceloporus graciosus). The observation occurred on 
11 June 2015 during the Western Field Ornithologists convention held in Billings, 
Montana, on a field trip Casey led to Bear Canyon. Bear Canyon is located in Carbon 
County on the south side of the Pryor Mountains in south-central Montana at the 
northern edge of the Wyoming Basin Ecoregion near the Montana/Wyoming border 
(Marks et al. 2016). This arid canyon is bounded by outcropped limestone and sup-
ports a dominant vegetation of Utah Juniper (Juniperus osteosperma), Limber Pine 
(Pinus flexilis), and Big Sagebrush (Artemisia tridentata).

At about 10:00 MDT, while surveying a brushy and rubble-filled draw (45.0777° 
N, 108.5393° W; 1580 m elevation), we found a Rock Wren already grasping in its bill 
a small lizard by the neck (Figure 1). We watched and photographed the bird from 
a distance of approximately 10 m for at least 60 seconds. During that time the wren 
acted alert to our presence but nevertheless stayed in one location in full view of the 
group. The wren twice struck the lizard on a rock, as if to kill it, although we saw 
no movement by the lizard during our observation. After this brief period the wren 
moved out of our view and was not seen again. From the wren’s behavior and the fresh 
body condition of the lizard, we assume that it captured the lizard alive and consumed 
it, rather than scavenged it. We did not witness the wren ingesting the lizard.

The lizard was dull gray-brown with two parallel rows of dark blotches on the 
dorsal surface, field marks consistent with the Common Sagebrush Lizard. This 
lizard is one of five species known from Montana (Werner et al. 2004), only two of 
which have been recorded in Bear Canyon (the other being the distinctive Greater 
Short-horned Lizard, Phrynosoma hernandesi). Judging from our photos, and from 
the average length of Rock Wren mandibles measured in Montana and Wyoming 
(19 mm; Lowther et al. 2000), we estimated the snout–vent length of the lizard to 
be at least 30 mm; the tail tip was missing, probably autotomized once in the grasp 
of the wren (the break in the tail appeared recent). The size and belly coloration of 
the lizard were consistent with a juvenile individual (Werner et al. 2004). Mueller 
and Moore (1969) reported a mean snout–vent length of 34 mm for juvenile Sage-
brush Lizards, and tails averaging 53% of total body length. We therefore estimate 
this lizard’s original total body length to have been 60–65 mm, with 20 mm of tail 
missing, for a carcass length of 40–45 mm. 

Previous studies of the Rock Wren’s diet have found arthropods to be its primary 
food (Knowlton and Harmston 1942, Tramontano 1964), but consumption of a 40- to 
45-mm lizard seems well within the capability of this and other wren species. Ours 
appears to be the first report of predation on the Common Sagebrush Lizard by a 
Rock Wren, although there is a previous record of a juvenile Texas Spiny Lizard (S. 
olivaceus, a larger lizard species) in the stomach of a female Rock Wren in Nuevo 
Leon (Contreras and Treviño 1987). In California, Rock Wrens have been implicated 
in attacking clay models of lizards (Keehn and Feldman 2018).

Other records of North American wrens preying on lizards include a Common 
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Side-blotched Lizard (Uta stansburiana) 50 mm long found in the stomach of a 
Cactus Wren (Campylorhynchus brunneicapillus) in California (Storer 1920), the 
remains of unidentified lizards in 14 (0.5%) of 291 stomachs of Carolina Wrens 
(Thryothorus ludovicianus) from across the southeastern United States (Beal et al. 
1916, Bent 1948, Haggerty and Morton 2014), a pair of Carolina Wrens in Missis-
sippi capturing, subduing, and feeding juvenile Green Anoles (Anolis carolinensis) to 
their nestlings at least 5 times over 3 days (Birkhead and Benny 2014), 10 apparently 
autotomized tail fragments of the Ground Skink (Scincella lateralis) in 3 Carolina 
Wren nest cups in Texas that may have been dropped during the process of feed-
ing the lizards to the nestlings (McNeese et al. 2021), a House Wren (Troglodytes 
aedon) in Costa Rica subduing and feeding a juvenile (snout–vent length 30 mm) 
House Lizard (Hemidactylus frenatus) to the wren’s nestlings (Barquero and Hilje 
2005), a House Wren in Dominica subduing and consuming a juvenile Puerto Rican 
Crested Anole (A. cristatellus) (van den Burg and Brisbane 2021), and Zapata Wrens 
(Ferminia cerverai) in Cuba preying on Brown Anoles (A. sagrei) up to 100 mm long 
(Powell and Henderson 2008, Kroodsma and Brewer 2020).

The few published reports of wrens feeding upon lizards indicate that most 
lizards are small species or juveniles, up to about 100 mm in total length and with 
snout–vent lengths approximating the size of large invertebrate prey that wrens 
routinely capture. The overall low frequency of lizards in wren diets (Beal et al. 
1916, Bent 1948, Poulin et al. 2001, Lopes et al. 2005) further suggests that attacks 
on lizards by wrens are usually the result of opportunistic encounters. However, in 
some localities where small lizards are relatively abundant, wrens may hunt and 
capture them regularly, especially when the wrens are tending nestlings (Birkhead 
and Benny 2014, McNeese et al. 2021). Common Sagebrush Lizards are relatively 
abundant in Bear Canyon, where they sometimes fall prey to birds not considered 
to be predators of vertebrates, such as the Green-tailed Towhee (Pipilo chlorurus) 
(Hendricks and Hendricks 2002). Thus, it seems likely that foraging Rock Wrens in 
Bear Canyon encounter sagebrush lizards frequently, and may attack and capture 
them more often than currently appreciated.

Figure 1. Rock Wren with juvenile Common Sagebrush Lizard in bill, Bear Canyon, 
Carbon County, Montana, 11 June 2015. 

Photo by Daniel Casey
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OBJEcT play iN ThE rOyal TErN
LISA D. WALKER-ROSEMAN, 32430 Forest Lane, Fort Bragg, California 95437; 
feather@mcn.org
FLOYD E. HAYES, Department of Biology, Pacific Union College, 1 Angwin Ave., 
Angwin, California 94508; floyd_hayes@yahoo.com

Play behavior has been documented in a variety of bird species, especially among 
the families Corvidae and Psittacidae (Ficken 1977, Ortega and Beckoff 1987, Dia-
mond and Bond 2003, Burghardt 2005, Emery and Clayton 2015, Kaplan 2020). Play 
behaviors are often classified into three categories: locomotor play, object play, and 
social play. Object play, the manipulation of an object for no apparent survival func-
tion (e.g., foraging or reproduction), has been reported in at least nine species of terns 
(Sterninae): the Sooty (Onychoprion fuscatus; Feare 1975), Gull-billed (Gelochelidon 
nilotica; Sabne et al. 1997, Molina et al. 2020), Caspian (Hydroprogne caspia; King 
1981, Cuthbert and Wires 2020), Inca (Larosterna inca; Ashmole and Tover 1968), 
Roseate (Sterna dougallii; Shealer and Kress 1994), Common (S. hirundo; Arnold 
et al. 2020), Arctic (S. paradisaea; Hatch et al. 2020), River (S. aurantia; Kasambe 
2011), and Sandwich (Thalasseus sandvicensis; Hollom 1955, Shealer et al. 2020). In 
this note we report the first documented instance of object play in the Royal Tern 
(Thalasseus maximus). 

On 28 October 2020, Walker-Roseman was observing and photographing a 
mixed flock of gulls and terns resting at the water’s edge at Ocean Beach Park, just 
northwest of Lompoc, Santa Barbara County, California (34° 41ʹ 29˝ N, 120° 36ʹ 
14˝ W), when one of the Royal Terns suddenly picked up a small stone with its bill 
and grasped it for several seconds (Figure 1). The stone was brown, smooth, and 
somewhat flattened, and approximately a third the length of the tern’s bill from 
the gape to the tip. After dropping the stone, the tern stared at it for a few seconds 
until a passing jogger flushed all the birds away. The tern did not interact with any 
other birds during the incident. An attempt to find the stone failed because it was 
quickly buried in the wet sand. Given the frontal view of the tern in the photos we 
are uncertain whether it was in formative or definitive basic plumage.

Several lines of evidence suggest that the tern’s manipulation of the stone had 
no apparent survival function. Geophagy, the consumption of clay or grit, occurs in 
many taxa of birds but has not been reported among terns (Downs et al. 2019), and 
the tern did not attempt to swallow the stone. Terns are not known to move stones to 
find food or use stones as tools to kill prey (Shealer 2002). Royal Terns have not been 
reported to pick up stones during courtship or nest building, and this observation 
occurred during the nonbreeding season (Buckley et al. 2021). Object play can be 
confused with neophilia, which is the exploration, inspection, or manipulation of a 
novel object (Emery and Clayton 2015), but small stones are ubiquitous on beaches 
frequented by terns and hardly novel. Thus the tern’s manipulation of the stone ap-
pears to be a classic case of object play.

Because object play is observed more frequently among juveniles than adults, it is 
often hypothesized to serve as practice for vital adult skills such as foraging, investi-
gating novel objects, and tool use (Hall 1998). However, object play has been reported 
in adults of the Caspian Tern (King 1981, Cuthbert and Wires 2020) and Sandwich 
Tern (Hollom 1955, Shealer et al. 2020), plus many other animals (Hall 1998).

Previous observations of object play in terns involved algae, dead vegetation, 
small sticks, molluscs, and fish (Hollom 1955, Ashmole and Tover 1968, Feare 1975, 
King 1981, Shealer and Kress 1994, Sabne et al. 1997, Kasambe 2011, Arnold et al. 
2020, Cuthbert and Wires 2020, Hatch et al. 2020, Molina et al. 2020, Shealer et al. 
2020). Our report represents the first documented instance of a tern playing with 
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a stone. Playing with stones has been reported in at least six other families of birds, 
including the Phalacrocoracidae, Pelecanidae, Accipitridae, Alcedinidae, Corvidae, 
and Sylviidae (Ficken 1977, Burghardt 2005). In previous reports the terns often 
manipulated the objects repeatedly, as typically occurs during object play (Burghardt 
2005). Although the Royal Tern did not manipulate the stone repeatedly, the ap-
proach of a jogger on the beach, which caused the tern to flee, may have prevented 
it from doing so. Much remains to be learned about the play behavior of terns.
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Figure 1. Sequence of a Royal Tern playing with a small stone at Ocean Beach Park, 
Santa Barbara County, California, on 18 October 2020. The tern beside the gull in 
photo A subsequently walked out of view to the left (wingtip visible in photo B). 

Photos by Lisa D. Walker-Roseman
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pErEgriNE FalcON STEalS prEy FrOm  
WhiTE-TailEd kiTES
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Kleptoparasitism, one individual stealing a prey item from another, is common 
among and between many raptor species (Newton 2010). The White-tailed Kite (Ela-
nus leucurus) is an occasional victim of kleptoparasitism (Rigolosi and Hayes 2018) 
with published observations of prey theft by the Aplomado Falcon (Falco femoralis; 
Brown et al. 2003, Raimilla et al. 2015), Northern Harrier (Circus hudsonius; Temeles 
1990), Chimango Caracara (Milvago chimango; Baladrón and Pretelli 2013), a variety 
of hawks (Dunk and Cooper 1994), and the American Crow (Corvus brachyrhynchos; 
Dixon et al. 1957). Baladrón and Pretelli (2013) documented one case of a kite being 
kleptoparasitised by a Monk Parakeet (Myiopsitta monachus). Rigolosi and Hayes 
(2018) reported an apparently unsuccessful attempt at kleptoparasitism of a White-
tailed Kite by an immature Peregrine Falcon (Falco peregrinus); however, there are 
no published reports of successful kleptoparasitism involving this species pair.

On 9 and 10 September 2021 near Half Moon Bay, San Mateo County, California, 
Phenicie and Zamek observed numerous instances of an adult Peregrine Falcon 
stealing voles (probably Microtus californicus) from White-tailed Kites. Phenicie 
obtained several photos of this behavior on 10 September (Figure 1 and this issue’s 
outside back cover). This location is a large grassy meadow on a bluff along the 
Pacific coast and is frequented by many raptor species, including the kite, Northern 
Harrier, Red-tailed Hawk (Buteo jamaicensis), American Kestrel (Falco sparverius), 
Barn Owl (Tyto alba), and Great Horned Owl (Bubo virginianus). During their two 
days of observation, Phenicie and Zamek saw as many as 10 White-tailed Kites hunt-
ing in this location. Also present both days was an adult Peregrine Falcon, usually 
perched on a light post. 

A typical encounter began with a kite catching a vole and the falcon immediately 
flying directly to the kite, snatching the prey item in flight from the kite, and then 
returning to its perch to consume the item. Zamek estimated that this occurred 1–2 
times per hour over the course of their observations. In some cases there was a brief 
struggle over the prey with the kite vocalizing during the struggle. They observed 
one instance of a kite dropping its prey while the falcon was in pursuit. In one case, 
the two birds briefly cartwheeled together as they struggled, a behavior also observed 
by Raimilla et al. (2015) between a White-tailed Kite and an Aplomado Falcon. On 
occasion, a kite would be allowed to keep and consume its prey without pursuit by 
the falcon. From time to time, the falcon chased after kites that did not have prey, 
then quickly returned to its perch.

It seems likely that, given the overlapping ranges of these two species, this behav-
ior has been previously observed, but perhaps not well documented. With numbers 
of Peregrine Falcons within the range of the White-tailed Kite steadily increasing 
(Pandolfino and Handel 2018, Sauer et al. 2020), kleptoparasitism of kites by this 
falcon may be more frequently observed. It is possible that adult Peregrine Falcons 
may be more successful than immatures in kleptoparasitizing White-tailed Kites. 
The only previously published attempt of kleptoparasitism of a White-tailed Kite by 
a Peregrine Falcon, which was unsuccessful, was by a juvenile falcon (Rigolosi and 
Hayes 2018). More observations are required to test this hypothesis.

We also found it surprising that there are no published reports of White-tailed 
Kites kleptoparasitizing any other species, despite the kite’s generally aggressive 
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Figure 1. An adult Peregrine Falcon successfully stealing prey from a White-tailed 
Kite near Half Moon Bay, California, 10 September 2021. See also this issue’s outside 
back cover for the approach preceding this encounter.

Photos by Ken Phenicie, Jr.
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reactions to other raptors near their nesting or roosting sites (Dunk 2020). This is 
an aspect of White-tailed Kite behavior that may be worth further study.

We thank Ryan Terrill, Floyd Hayes, and Brian Sullivan for helpful comments 
on the manuscript.
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BOOk rEViEW
The Bald Eagle: The improbable Journey of america’s Bird, by Jack E. Davis. 2022. 
Liveright Publishing Corp. (W.W. Norton & Co.), New York. Hardcover, $29.95. 417 
pages plus 16 pages of color/B&W photos, 1 map. ISBN 978-1-63149-525-0.

This is a history book, a novel, a collection of short stories, a series of vignettes, 
an appreciation of nature, a reporting of detailed field and laboratory research, 
human-interest stories, and a narration in prose often verging on poetry. It’s an 
enjoyable read, often thrilling, often depressing, always believable. I think it must 
contain everything there is to know or say about America’s national bird, its history, 
its mythology, and its biology.

Of course, right at the outset, Davis points out that although the Bald Eagle is 
the centerpiece of the Great Seal of the United States, it is not our national bird. 
Unlike many nations, we have no official national bird because we never got around 
to officially naming one. It took Americans six years just to settle on the design of 
their Great Seal and its eagle. The book is filled with the myths, facts, depressing 
tribulations, and the recent successful return of America’s Bird. 

Primary among the Bald Eagle’s tribulations were the rifle and DDT. People 
shot them for fun and because they were widely believed to carry away livestock 
and small children to feed their young. They were vermin and pests; bounties were 
paid. “By the 1930’s, nesting bald eagles had gone missing in a dozen states.” DDT 
was introduced and the decline accelerated; eggs laid did not lead to eaglets.  Labo-
ratory and field studies revealed that DDT caused thinning of the eggshell. Rachel 
Carson’s The Silent Spring was published and DDT usage eventually dropped. The 
Bald Eagle, Brown Pelican, and Peregrine Falcon, among others, began to recover. 

Before America became America there were probably 500,000 Bald Eagles 
across the continent. By 1963 they were down to about 500 pairs, a 99.8% drop. 
In 1978 the species was listed as threatened in 5 states, endangered in the other 43 
contiguous states. By 2007 it had recovered to an estimated 9789 pairs. Humans 
took them down almost to extinction; when we stopped shooting and poisoning 
them, destroying their nests and stealing their eggs, then added captive breeding 
and release, they rebounded.

Why is it the “Bald” Eagle? It’s obviously not bald like a vulture. Four possible 
explanations are offered: (1) The name comes from “piebald”—dapples of white 
against a dark color, which describes the immature plumage. (2) Stressing the “bald” 
rather than the “pie,” “bald” is used—more often in prior centuries—to denote a large 
splotch of white, like the adult’s head. 3) To someone with bad eyesight or with a bird 
far away, the white head might look bald. 4). “Bald” is synonymous with “flagrant,” 
“blatant” and “brazen.” The Bald Eagle is a brazen fish-thief, both from other Bald 
Eagles and especially from the Osprey, a far better fisher-bird.

The Osprey can dive deeper into water, rise up, and haul away a fish weighing up 
to 90% of its body weight. The Bald Eagle can at best hoist 50% of its own weight, 
but weighing three times as much as an Osprey offsets that disadvantage. It can 
fly off with a 3-pound piglet, but unless you have a habit of leaving your 3-pound 
premature baby lying on a blanket in an open field during the day, your children 
are safe. Myths about the bird were legion; field studies and unbiased reporting 
finally dispelled them. Mostly dispelled them, that is—people will still claim eagles 
have carried away their sheep.  Neither a Bald Eagle nor Osprey can be drowned by 
hooking into a fish it can’t release – another common myth. Their hind toe pierces 
the fish, the three front toes and talons keep it secure. The tendons in their toes have 
serrated sides that serve as adjustable stops. They can release their grip whenever 
they want, but otherwise “set it and forget it.”

This sort of detail continues for 384 pages, in a friendly writing style that I admire 
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but cannot replicate. Affectation is absent, facts do not smother one another, clarity 
is throughout. It’s a pleasure to read.

The 16 pages of plates contain 47 color or black and white photos, usually three 
per page. The text does not mention the pictures. I wish it had, especially in the long 
discussion of the many iterations of design of the Great Seal of the United States 
which left me struggling to imagine what it looked like. The picture captions describe 
the photo, but not where in the text you might find more information. The 2/3rd-
page map among the plates shows the many migration routes taken by Bald Eagles 
over the continental U.S. and Canada. It could have been larger and more usefully 
located at the front of the book. Perhaps a web link to an interactive map would be 
handy. It was believed for centuries that Bald Eagles do not migrate, another myth. 
Some do, some don’t; it depends on the individual bird’s circumstances.

The book is well constructed and if you want it for your shelf, it will endure. The 
16-page folios appear to be stitched individually, then together, then lightly glued 
to the spine. Page edges are well cut. Overall, the construction is excellent. It’s easy 
to read in bed, a major consideration for me. The paper easily takes pen, pencil, 
and colored marker.

The Notes section contains 470 references, presented in chapter and page order, 
not alphabetically by author or by title. Addresses and dates of web access are noted, 
useful because web-pages often change or disappear altogether without warning 
or comment. This format is easy to use while the book is being read (in bed). But 
searching after-the-fact for a particular reference’s title or author is more difficult. 
You’d probably have to first find the text item, for which you’d use the index. Which 
brings us to another problem.

The index lacks detail. It has 505 headings over seven pages. By comparison, a 
history I’m reading of 385 text pages has 780 index headings, 54% more. Nitpicking? 
When I’d find something of particular interest—a frequent occurrence—I’d search 
the index. The item was rarely under my first three choices, and if found at all was 
under a heading I would not expect. If I searched for something in the index, a 
likely heading would often not exist. For example, “piebald” is not an indexed topic; 
look under “Bald Eagles: names and etymology,” with 17 page references and you’ll 
get there. That’s not too bad. Want to know the population nadir and its date? It’s 
somewhere in “Bald Eagle: population decline of ” (18 page references), “Bald Eagle: 
population resurgence of ” (13 pages), or Bald Eagle: population size of ” (8 pages). 
A great many people mentioned in the text are not in the index. The rule seemed 
to be: if a half-page or more of text concerned the person, he or she is indexed. Less 
than that, not indexed. 

Many people never use an index. Those, like me, who do will find that the 
shortcomings of the index reduce the value of The Bald Eagle as a reference book 
or research tool. Other than this complaint, it’s a terrific book, a wonderful and 
satisfactory read.

Charles V. Almdale
Santa Monica Bay Audubon

BOOK REVIEW
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Wing Your Way to…
Western Field Ornithologists’
46th aNNual cONFErENcE

7–11 September 2022
rENO, NEVada

Join us in Reno, Nevada, 7–11 September, for WFO’s 46th conference and a be-
lated celebration of our 50th anniversary. The four-day program includes work-
shops, talks, and field trips to most of the local hotspots in west-central Nevada, 
Lake Tahoe, and the east-central Sierra Nevada of California. 

•	 Twenty-three different field-trip destinations to choose from, with full-
day trips on Thursday and Sunday and half-day trips on Friday and 
Saturday. 

•	 Workshops on shorebird identification (Jon Dunn), sound recording 
and bird identification by sound (Nathan Pieplow), nature photography 
(Tom Blackman), bird migration art (Blythe and Fianna Wilde), and 
Costa Rican bird ecology (Mario Cordoba).

•	 Saturday evening banquet and keynote address by Morgan Tingley on 
avian responses to climate change in a rapidly warming world.

•	 Plenary address by Elisabeth Ammon on the status and conservation of 
Great Basin birds and the role of community science.

•	 Our ever-popular photo identification panel and bird-sound challenge.
•	 Registration now open at: 

https://westernfieldornithologists.org/wfo-2022-conference/.
•	 Event held at the Whitney Peak Hotel, Reno’s only non-smoking, non-

gaming conference venue.

See you in Reno!
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Western Specialty:
Western Screech-Owl

Photo by © Jonah Gula of Alpine, California:
Western Screech-Owl (Megascops kennicottii), Pine Valley, San Diego County, California,
30 December 2020.
Understanding birds’ evolving responses to urbanization is an essential aspect of 
contemporary biology, and knowledge of the responses of nocturnal species lags behind 
that of diurnal species. In this issue of Western Birds, Jonah Gula addresses the occurrence 
of the Western Screech-Owl in a mosaic of oak woodland, chaparral, and residential 
development in the foothills of San Diego County, California. He found the owl more 
reliably in larger patches of woodland and in patches adjacent to undeveloped chaparral. 
But the distance to and size of the next nearest patch of woodland were unrelated to the 
owl’s occurrence, suggesting the birds disperse readily across the habitats separating the 
woodland patches.

Photo by © Gerardo Marrón of La Paz, Baja California Sur, Mexico:
White-faced Ibis (Plegadis chihi), Municipio de Los Cabos, Baja California Sur, Mexico, 
21 February 2015.
Since the early 1980s the North American breeding distribution of the White-faced Ibis 
has expanded to the north, east, and southwest. After colonizing at the northern extremity 
of Baja California in 2008, the ibis has now begun nesting 1100 km to the south at La Paz, 
Baja California Sur. In both 2021 and 2022 three pairs nested on an islet in former sewage-
treatment ponds now converted into a park, as reported in this issue of Western Birds by 
Gerardo Marrón, Luisa Marrón, and Roberto Carmona.
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