Unraveling Western
Flycatchers: A Case
Against the Split

ALEC HOPPING + Denver, Colorado ¢ wahopping@gmail.com

Introduction
Of all North American bird species currently
recognized by the American Ornithological
Society (AOS), Cordilleran Flycatcher (Em-
pidonax occidentalis) and Pacific-slope Fly-
catcher (Empidonax difficilis, sensu stricto) are
perhaps the most cryptic. Together known as
the “Western Flycatcher complex”, these two
taxa are currently thought to be visually indis-
tinguishable in the field, and even their vocal-
izations, oft-considered the best way to iden-
tify them, can be confusingly variable. Their
breeding distributions are ambiguous and ar-
tificial: neighboring states and provinces gen-
erally include only one or the other, not both,
even when connected by contiguous habitat.
Recent genetic sampling has revealed a broad
introgression zone in the northern Rock-
ies, where the complex had previously been
under-researched, and no decisive biogeo-
graphic barrier separates their populations.
So, what’s the deal with Western Flycatchers?
Western Flycatcher (Empidonax difficilis,
sensu lato) was split into Cordilleran Fly-

catcher and Pacific-slope Flycatcher by the
(former) American Ornithologists’ Union in
1989 (Monroe et al. 1989), based primarily
on the conclusions drawn by Ned K. Johnson
and Jill A. Marten (1988), as well as John-
son’s extensive 1980 monograph concerning
the Empidonax difficilis—flavescens complex.
The justification for the split was that the two
forms “differ in vocalizations and allozyme
frequencies and are sympatric in the Siskiyou
region of northern California” (Monroe et al.
1989), where Johnson & Marten (1988) de-
scribed evidence of assortative mating, noting
that interbreeding had not yet been demon-
strated conclusively. Modern research, howev-
er, paints a conflicting picture. In this paper,
1 summarize the original evidence presented
in the 1980s by Johnson and Marten; com-
pare it with more recent findings on Western
Flycatcher’s biogeography, genetics, morphol-
ogy, and vocalizations; and consider how this
information fits into mainstream taxonomi
categories. Additionally, I briefly di

ican populations in need of f

Presumed Cordilleran Flycatcher.
Lyons, Boulder Co, Colorado.
17 Jun 2017. Photo © Philip Stollsteimer.
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Biogeography

At the time of the split, Monroe et al.
(1989) described the breeding distribu-
tion of Pacific-slope Flycatcher as stretch-
ing from southeastern Alaska and north-
western-central British Columbia south to
Baja California, generally west of the Cas-
cades and the Sierra Nevada. Cordilleran
Flycatcher was described as breeding from
southeastern ~ Washington, southwest-
ern Alberta, and northern Idaho through
Montana, Wyoming, and western South
Dakota, generally occurring east of the
Cascades and the Sierra Nevada through
northern California, Nevada, Utah, Colo-
rado, Arizona, and New Mexico, south
to the highlands of southern Oaxaca and
west-central Veracruz.

At the state and provincial level, this
definition varies slightly. The bird records
committees of Idaho (Idaho Bird Recor
Committee 2020) and Montana (Mo
Bird Records Committee 2022)
only Cordilleran Flycatcher on
lists, while adjacent British Colu
Washington include on
Flycatcher (British Colum
Committee 2018, Washi
Committee 2021).
simply lists “Wester
Bird Records Co
with these reco

quick glance at the eBird observation maps
of the two taxa shows range limits primar-
ily defined not by geographical features,
but political ones (Fig. 1). In these exam-
ples, the default taxon for entire states and
provinces is always the one expected in the
region’s largest human population center
(e.g., Seattle, Washington; Vancouver, Brit-
ish Columbia; Boise, Idaho).

At a basic level, the biogeography de-
scribed in the original split and supporting
research (Johnson 1980, Johnson & Mar-
ten 1988, Monroe et al. 1989) just doesn’

make sense. Western Montana and north-
ern Idaho are connected to central British
Columbia by mid-elevation woodlands
that extend northwest to the Pacific coast,
and Western Flycatchers are consistently
present throughout that region. No other
western species pair follows this supposed
distribution, including congeneric pair-
ings with broadly comparable combined
distributions and ecotype preferences.
Examples include “Calaveras” Nashville
Warbler (Leiothlypis ruficapilla ridgwayi),

P

rginias Warbler; and Cassin’s and




Plumbeous vireos. Unlike the status quo
distribution of Western Flycatcher taxa,
these taxa are separated by significant bio-
geographic features.

Johnson (1980) acknowledged that
the distributional picture of Western Fly-
catcher in eastern Washington was more
complex than indicated in the literature.
The demonstrated presence of coastal-
type birds on the eastern slope of the Cas-
cades proved that the boreal habitats of
the northern Cascades were not serving as
a range limit. Johnson suggested that the
birds in this region may have arrived from
the Okanagan Valley of British Columbia
to the north, rather than the coastal pop-
ulations to the west, but he did not sug-
gest what if anything would prevent them
from expanding eastward towards Mon-
tana if this were the case. Johnson notes
that Pacific-slope Flycatcher would not
be expected to summer near the British
Columbia—Alberta border, but his justifi-
cation for this statement is unclear, given
that other emblematic breeding species of
the Pacific Northwest (e.g., Varied Thrush,
Chestnut-backed Chickadee, Townsend’s
Warbler, Barred Owl, Pacific Wren) all
breed in northwestern Montana (Marks
et al. 2016). Johnson states that the pre-
ferred habitats of Cordilleran Flycatcher
“shift dramatically from that described for
the coastal forms”, occurring in drier habi-
tats and at higher elevations, from 4,500
to 9,000 feet, while Pacific-slope Fly-
catcher breeds in “shady forests from sea
level to mid-elevations” (Johnson 1980).
These habitat descriptions, however, are
essentially just descriptions of the differ-
ence in forest types between the interior
west and the Pacific slope, and I contend
that they say little about the preferences
of the birds, because these forest types are
effectively non-overlapping in the areas to
which Johnson refers.

Although he surveyed extensively in
much of the western U.S., Johnson (1980)
made no mention of the primary overlap

1op: Presumed Pacific-slope Flycatcher.
Libbey Park, Ventura Co, California. 3 Jan 2021.
Photo © Spencer Seale.

gorrom: Presumed Cordilleran Flycatcher.
Arizona. May 2013. Photo © Glenn Bartley.
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A“tweener” in hand. This Western Flycatcher’s mea-
surements were intermediate between Pacific-slope
and Cordilleran. Intermountain Bird Observatory,
Boise, Ada Co, Idaho. 10 June 2020. Photo © Heidi
Ware Carlisle/Intermountain Bird Observatory.

zone between the two forms. This overlap
zone encompasses the “greater Kootenays”
region—primarily Ferry, Stevens, Pend
Oreille, Spokane, and eastern Okanagan
counties in Washington; Kootenai, Bonner,
Boundary, and Shoshone counties in Idaho;
Lincoln, Sanders, and Flathead counties in
Montana; and the regional districts of Koo-
tenay Boundary, Central Kootenay, and East
Kootenay in British Columbia. In the range
maps featured in both Johnson (1980) and
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Johnson and Marten (1988), this entire re-
gion is left as a gap between the two forms,
though Johnson did suggest that Cordille-
ran Flycatcher (then E. difficilis hellmayri)
“probably” bred in southeastern British
Columbia, at least locally. Johnson (1980)
rejected previous evidence of Western Fly-
catcher breeding in eastern Washington
(Dice 1918, Jewett et al. 1953), based on
records from Yakima County and the Blue
Mountains, where it is now known to occur
(Lowther et al. 2020).

While there is some evidence that West-
ern Flycatcher occurrence may have in-
creased in the region in recent decades
(Campbell et al. 1997), it seems unlikely
that Johnson ever went to the Kootenays,
because he made no mention of personal

field work conducted there in any of his
papers published on the topic (Johnson
1980, Johnson & Marten 1988, Johnson
1994). Western Flycatcher is not just pres-
ent in the Kootenays, its fairly common
(Campbell et al. 1997), and even if it is
a recent arrival there, the frequent, un-
restricted intergradation documented in
southeastern British Columbia by Rush et
al. (2009) only weakens the case for the
split. Western Flycatchers in the Kootenays
may have been missed because of the re-
gion’s relative remoteness, or because their
preferred habitat in the area includes steep
gullies that can be difficult to access. What-
ever the reason, this oversight resulted in a
fundamentally flawed understanding of the
bird’s distribution at the time of the split.
Consequently, Johnson (1980) and John-
son & Marten (1988) focused their analysis
of overlap between the two forms entirely
on the comparatively tiny and disjunct Sis-
kiyou region of northern California.

GeneticVariation and

Assortative Mating

At the time of the original split, the Siski-
you region of northern California was the
only known region of sympatry between
the two forms, and interbreeding had not
yet been demonstrated (Johnson & Mar-
ten 1988, Monroe et al. 1989). However,
more recent genetic analysis has revealed a
broad area of intergradation where the two
forms occur in sympatry in interior Brit-
ish Columbia and southwestern Alberta
(Rush et al. 2009), and continental-scale
sampling has uncovered considerable evi-
dence of genetic introgression as far east
as the Black Hills of South Dakota (Linck
et al. 2019). This lack of isolated, discrete,
population-level genetic structure where
Canadian- and U.S.-breeding populations
of Pacific-slope Flycatcher and Cordilleran
Flycatcher come into contact does not fit
our rigid taxonomic categories; it is instead
more consistent with a cline and/or ring
species, in which populations that were
once isolated hybridize freely and exten-
sively when they come back into contact
(Martins et al. 2013). Several other west-
ern species have population-level genetic
structures that share this pattern, includ-
ing Black-headed Grosbeak (Van Els et al.

12
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2014) and Mountain Chickadee (Manthey
et al. 2012); furthermore, ecological niche
models applied to the latter species also
identified Siskiyou County, California as
an overlap zone between lineages. Like
Western Flycatcher, both of these spe-
cies show stronger genetic structuring in
the southern parts of their breeding range
than in the north, most likely the result
of Pleistocene glaciation cycles (Manthey
et al. 2012, Van Els et al. 2014, Linck et
al. 2019).

Johnson and Marten (1988) reported
that geographic trends in allozyme fre-
quencies were clinal: the two alleles at
the EST-2 locus were described as “wide-
spread” and showed “weak clines in their
geographic frequency”, and the glutathi-
one reductase (GR) locus showed a “clear
clinal pattern of allelic frequencies”. They
go on to say that the “most striking pat-
tern” of geographic trends in allozyme
frequency, exhibited by the malic enzyme
(ME) locus, also showed clinal variation,
with neither fixation nor disappearance of
the two most common alleles occurring
in either the furthest interior or coastal
populations. Notably, this consistent clinal
variation was visible in Johnson and Mar-
ten’s 1988 publication, even though their
study contained no samples from Wash-
ington, British Columbia, Alberta, Idaho,
or Montana—the primary contact zone for
the two forms.

The suggestion of assortative mating in
sympatry described by Johnson & Marten
(1988)—and used as a core argument for
the split (Monroe et al. 1989)—was based
on a small sample of four mated pairs.
Three of these pairs were described as
representing “pure parental types” of Pa-
cific-slope Flycatcher, and the other one of
Cordilleran Flycatcher (Johnson & Marten
1988). Not only do these four pairs con-
stitute a small sample size, they also all
came from the Siskiyou region, a disjunct
zone of secondary contact, rather than the
primary overlap between the two forms.
Assortative mating is not a necessarily ef-
fective driver of speciation, anyway (Irwin
2020), particularly when intergradation
is frequent in areas of overlap and mixed
genotypes are widespread. This is indeed
the pattern that Rush et al. (2009) and

Linck et al. (2019) have documented in
the Western Flycatcher complex.

Morphology and Vocalizations
Birds in interior populations average
slightly larger than coastal breeders, with
longer primaries and tails, greater body
mass, and brighter breast coloration
(Johnson 1980). Johnson (1994) notes
that these features are only consistently
non-overlapping when birds are properly
differentiated by age and sex. Even in the
hand, many individuals must be left un-
identified, and the conventional wisdom
states that visual identification of the two
types is not possible (Lowther et al. 2020).
In the absence of visual field marks, two
vocalization types are used as the basis for
field identification of Western Flycatch-
ers: the dawn song, and the “male posi-
tion note” (Johnson 1980, Pieplow 2011).
Johnson (1980) states that dawn songs
“differ profoundly when relatively remote
populations are compared”, and where
their ranges meet in the Siskiyou region of
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northern California and adjacent southern
Oregon, their songs “approach in struc-
ture but do not overlap”, with differences
that allegedly remain audible in the field
(Johnson 1994). However, recent analysis
of dawn song recordings in eastern Wash-
ington and the Idaho panhandle by Isacoff
(2021) found that 28 of 29 available re-
cordings featured mixed characteristics,
meaning that field-identifiable individuals
in the broad overlap zone were “very rare,
or perhaps non-existent”, and that “even
the seemingly reliable dawn song is likely
not as reliable as was thought”.

The male position note is also less con-
clusive than originally appreciated. Even
calls given by a single individual can be
highly variable (Pieplow 2011). Spectro-
grams of typical Cordilleran Flycatcher
calls look like two notes, featuring a break,

A Western Flycatcher from the “central Mexican”
clade. Reserva de la Chara Pinta. Sinaloa, Mexico.
15 Jan 2020. Photo © Eric VanderlWerf.

VOLUME 73 - NUMBER 2

(2022)

13



| UNRAVELING WESTERN FLYCATCHERS

v acain 0N .
R AESERVATION

TN R :
Mt Vo . PR VA 2N
Figure 1. Maps of reporting frequency for Pacific-slope
(top) and Cordilleran (bottom) flycatchers seem un-

likely to represent legitimate hiogeographic features.
Map images provided by eBird and created 12 Oct 2022.

while Pacific-slope calls are connected,
with a distinct “kink” near the halfway
point of the note (Pieplow 2011). The sin-
gle-note call typical of Pacific-slope types
can be given by either form, while the
two-parted call is only known from Cor-
dilleran types (Lowther et al. 2020). The
analysis of male position notes conducted
by Johnson (1980) included recordings
from 68 individual birds, distributed geo-
graphically in “broad regions of unifor-
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mity”, separated by “narrow belts where
the character changes abruptly, or where a
mixture of note types is seen”.

Analysis of recordings from the Macaulay
Library shows that geographic transitions
between call types are far broader than sug-
gested by Johnson (1980), however (Fig.
2). In Montana, for example, only three of
25 male position notes uploaded to eBird
match the two-note shape of typical Cordil-
leran Flycatchers, despite Montana suppos-
edly being part of Cordilleran’s range; this
includes birds from well east of the conti-
nental divide, in Hill, Blaine, and Fergus
counties (Table 1). Dawn songs of Western
Flycatchers recorded in Montana are also
inconsistent with pure Cordilleran types;

instead, they more closely mirror the songs
of birds in eastern Washington, which are
presumably intergrades (Isacoff 2021).

Additionally, there is evidence that mor-
phological and vocal characteristics are not
always paired. Johnson (1980) reported
that birds taken from Rogue River (Jack-
son County, Oregon), were “perfectly typi-
cal of [Pacific-slope] in song while being
intermediate between [Pacific-slope] and
[Cordilleran] in size and color”. Birds from
Siskiyou (CA) were “perfectly intermedi-
ate” in terms of song syllables, but they ex-
hibited “enormously expanded variability”
in size and color, which Johnson (1980)
suggests are likely representative of either
a hybrid swarm or a situation of complex
secondary contact. The two forms do have
slightly different vocalizations at extremes,
but given their broad transition zone,
lukewarm genetic differentiation, and high
level of individual variation, this is more
likely the result of simple geographic varia-
tion than full speciation.

Conclusions

Although taxonomic criteria can be objec-
tive, at least in theory, deciding the limits
of those criteria (e.g., deciding exactly how
much genetic differentiation is too much or
not enough, deciding which species con-
cept to use) will always involve some degree
of subjectivity. In North American ornithol-
ogy, the two most commonly recognized
species concepts are the Biological Species
Concept (BSC), and the Phylogenetic Spe-
cies Concept (PSC) (Howell 2021). The
BSC (Mayr 1942) relies on biological cri-
teria, namely reproductive isolation of spe-
cies, while the PSC (Cracraft 1981) is based
on groups that share a common ancestor
and have diagnosable characteristics, usu-
ally genetic or morphological.

The split of Pacific-slope and Cordille-
ran flycatchers fulfills the criteria of neither
species concept. The two forms lack evi-
dence of discrete population genetic struc-
ture that maps onto our taxonomic cat-
egories, owing to the apparent absence of
significant reproductive isolation between
them (Linck et al. 2019). Furthermore,
they are not separated by decisive biogeo-
graphic features, and they do not exhibit
fixed phenotypic differences in morphol-

14
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ogy or vocalizations, instead displaying
a gradual blend of features that are more
consistent with a cline or ring species.

In the ABA Area, the distribution of
Cordilleran and Pacific-slope flycatch-
ers resembles the distribution of Black-
headed Grosbeak (Van Els et al. 2014)
and Mountain Chickadee (Manthey et al.
2012) clades. Each of these species has a
subspecific introgression zone in the Sis-
kiyou region of California. Similarly, both
exhibit stronger genetic differentiation in
the southern parts of their range than in
the north, as do Western Flycatchers. This
is likely due to the contiguous nature of
suitable forest habitat from Montana to the
Pacific coast, through British Columbia,
which enabled unrestricted recombination
of temporarily isolated populations when
the Pleistocene glaciers receded (Manthey
et al. 2012, Van Els et al. 2014, Linck et
al. 2019). Because the research of John-
son (1980) and Johnson & Marten (1988)
overlooked the broad primary overlap
zone between the two forms in the north-
ern Rockies, their data were weighted
disproportionately towards the more dif-
ferentiated southern populations.

It should be noted that Western Fly-
catchers in the Channel Islands of Califor-
nia are currently recognized by AOS as a
subspecies of Pacific-slope Flycatcher, E.
d. insulicola. Johnson (1980) conducted
genetic analysis on these birds and did not
feel that they warranted full species status,
and no further research has challenged
this treatment, though more modern ge-
netic sampling of this population may be
of interest.

Mexican Taxa

The isolated population of Western Fly-
catchers in Baja California Sur is currently
treated by AOS as subspecies cineritius.
The population is broadly consistent with
mainland “Pacific-slope” types in terms of
morphology (Johnson 1980) and genet-
ics (Linck et al. 2019), and their songs
are lower-pitched but otherwise similar
(Howell and Cannings 1992).

While the future of Pacific-slope and
Cordilleran flycatchers as separate species
may be uncertain in the U.S. and Canada,
there is evidence that at least one popu-

........

E. difficilis
E. occidentalis

lation of Western Flycatcher may warrant
full species status. The genetic analysis
conducted by Linck et al. (2019) found
two distinct clades of Western Flycatcher
in Mexico that had been previously over-
looked: a “central Mexican” one in the
Sierra Madre Occidental, Sierra Madre
Oriental, and Transvolcanic Belt; and
a “southern Mexican” one in the Sierra
Madre del Sur of Guerrero and Oaxaca.
A cline analysis conducted by Linck et al.
(2019) found that central Mexican birds
displayed more evidence of reproductive
isolation from both of the northerly Pacif-
ic-slope and Cordilleran forms than those
two forms did from each other. This is
problematic, as the central Mexican birds
are not even a recognized subspecies, in
contrast to the two recognized “species” to
the north that are likely subspecies at best.
The southern Mexican clade was even
more differentiated, which is both notable
and unsurprising as the Sierra Madre del
Sur is a well-established hotspot for avian

UNRAVELING WESTERN FLYCATCHERS |

Figure 2. Male position notes across the breeding
range of Western Flycatcher show a gradual transi-
tion: a pattern more consistent with clinal variation
than a clear species divide. Recordings courtesy of the
Macaulay Library at the Cornell Lab of Ornithology
and xeno-canto.com. A: ML194611891 (Ketchikan.,
AK); B: ML166940481 (King, WA); C: ML63123 (Uma-
tilla., OR); D: ML528048 (Mariposa, CA); E: ML63699541
(San Diego, CA); F: ML165104231 (Central Kootenay,
B(); G: ML184168921 (Lincoln, MT); H: ML108560051
(Missoula, MT); I: ML214994 (Washakie, WY);
J:XC104534 (Custer, SD); K: ML166286601

(Boulder, €0); L: ML103403161 (Washington, UT).
Range map modified from Linck et al. (2019).

endemism (Rocha-Méndez et al. 2019).
Both interior Mexican populations are
worthy of further study. Of particular in-
terest is the possibility that one or both
Mexican taxa may feature diagnostic phe-
notypic characteristics, such as vocaliza-
tions or morphology, that could be used
to consistently differentiate them from
other Western Flycatcher types in the field.
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Table 1. Variation in male position notes of Western Flycatchers in Montana. Two-note calls, commonly used to confirm “Cordilleran” Flycatchers,
are rare in Montana, despite “Cordilleran” Flycatcher being recognized as the default form in most or all of the state.
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Presumed Cordilleran Flycatcher fledglings.
Gila Co, Arizona. 9 Aug 2020. Photo © Gordon Karre.

Currently, however, sound recordings and
photographs of Western Flycatchers breed-
ing in Mexico are few and far between.
This presents an exciting opportunity for
both birders and researchers, who can help
clarify the nature of this tricky complex
and perhaps uncover a new North Ameri-
can bird species in the process.
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