41

Northwestern Crow  Butler

Taxonomy of the Northwestern Crow Corvus caurinus
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Abstract: A recent genomic study by Slager et al. (2020) suggested that the Northwestern Crow (Corvus caurinus) and the
American Crow (C. brachyrhynchos) hybridized along a >1400 km wide zone between northwest Washington and the north
coast of British Columbia. A reanalysis of those data suggests hybridization is confined to coastal valleys inhabited by hu
mans and isolated from much of the British Columbia coast by uninhabited fjords and where genetics of crows has yet to be
described. Based on these results, it is recommended that Corvus caurinus be retained as a full species.
Key words: Corvus caurinus, Corvus brachyrhynchos, speciation, subspecies, hybrids
Butler, R. W. 2021. Taxonomy of the Northwestern Crow Corvus caurinus. British Columbia Birds 31:41–46.

Introduction
The taxonomic position of the Northwestern Crow
(Corvus caurinus) has been questioned for nearly a century
(Baird 1858, Rhoads 1893, Johnston 1961). A recent de‐
cision by the American Ornithological Society’s Commit‐
tee on Classification and Nomenclature (North America) to
merge the Northwestern Crow with the American Crow (C.
brachyrhynchos) “based on genomic data that indicate a
lack of reproductive isolation (Slager et al. 2020), clinal
variation, and a lack of consistent differences in size, eco‐
logy, and vocalizations (Rhoads 1893, Johnston 1961, Sla‐
ger et al. 2020)” (Chesser et al. 2020) has since been
corrected so as to explicitly recognize caurinus as a valid
subspecies of brachyrhynchos (Chesser et al. (2021).
Slager et al. (2020) used samples of blood, tissue and
feathers to derive single nucleotide polymorphisms of a
small number of crows from Washington to southern
Alaska, and American Crows in the interior of B.C. and the
contiguous American states. They concluded that the two
species have distinct evolutionary histories dating to the
late Pleistocene and that hybridization had been occurring
between C. caurinus and brachyrhynchos for many genera‐
tions in northwestern Washington, southwestern British
Columbia and a few British Columbia coastal locations
(but not Alaska; Slager et al. 2020).
Slager et al. (2020) concluded there was a south to
north clinal gradient of hybridization despite an unex‐
plained and disproportionately high degree of caurinus
present on Vancouver Island given the proximity to Wash‐
ington. Slager et al. (2020) acknowledged that Vancouver
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Island crows stood out by not showing the degree of hy‐
bridization as crows on the adjacent mainland and being
inconsistent with their interpretation of a latitudinal gradi‐
ent. Moreover, the proportions of caurinus and brahcy‐
hynchos types in Slager et al.’s (2020) Figure 1 are nearly
identical between Vancouver and the Central Coast of Brit‐
ish Columbia, despite being 500 km apart. These inconsist‐
encies suggest other factors are at play.
There has been a longheld belief that American
Crows (based on voice) spill out through the valleys on to
the coast (Fannin 1891, Brooks 1942, Munro and Cowan
1947, Campbell et al. 1997). Over a century ago, Fannin
(1891) mentioned that American Crows occurred west of
the Coast Range. Brooks (1942) heard what he thought
were American Crows in the eastern Fraser Valley and
near Victoria. Munro and Cowan (1947) also referred to
American Crows in the Fraser Valley, and also near
Hazelton and at the heads of some inlets. In the B.C.
Breeding Bird Atlas, American Crows were recorded
along the coast in the Fraser River Valley, near Bella
Coola, and the Skeena River Valley based on calls
(Thomas and Jardine 2015). No one should be surprised
that hybridization occurred there.
Crow populations are burgeoning in and around urban
areas of northwest Washington and southwestern British
Columbia (Marzluff et al. 2001). Slager et al. (2020) assert
that their genetic data revealed a 1400 km long cline of hy‐
brids arising from Washington and spreading up the B.C.
coast to Alaska, and which I call the Gradient Hypothesis.
An alternate hypothesis is that the origin of American
Crows along the central and north coast of British
Columbia is through mountain passes from the east. The
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Figure 1. Linear (solid
line) and polynomial
(dashed line) plot of
the percent of Amer
ican C r ow s al ong
t he Washington and
B.C. coast versus dis
tance (km) to the
nearest known ‘pure’
American Crow breed
ing range (Data: Slager
et al. 2020, Supple
mentary).

Coast Mountains and deep fjords might isolate the two
species of crows (Campbell et al. 1997, Davidson et al.
2015). I refer to this interpretation as the Nearest Neigh‐
bour Hypothesis. The purpose of this paper is to examine
the robustness of the two hypotheses, review published
data on the Northwestern Crow, and make a recommenda‐
tion on the species taxonomic status.

Methods
To test the Gradient and Nearest Neighbour Hypo‐
theses, I used the mtDNA haplotype designations for
Northwestern and American Crows in Slager et al.’s (2020)
supplementary data in which they identified the locations
of individual crows. I plotted the percent of American
Crows at each site shown in Slager et al.’s (2020) histo‐
gram in his Figure 1, against shortest straightline distance
to the nearest American Crow breeding range using the
Navionics Boating App route plotter (www.navionics.‐
com.). The Gradient Hypothesis assumes that hybridization
arose in Washington and so all measurements were made
from Grays Harbor where C. brachyrhynchos reaches its
most northerly extension in coastal Washington State. The
Nearest Neighbour Hypothesis assumes that hybridization
arose from Washington in the south and interior British
Columbia in the east, which ever was closest. For the
Nearest Neighbour Hypothesis, I used the closest straight
line distance to the nearest record of C. brachyrhynchos in
the B.C. Breeding Bird Atlas or to Grays Harbor. The
Gradient Hypothesis predicts a south to north gradient of
American Crow genes along the B.C. Coast whereas the
Nearest Neighbour Hypothesis predicts a gradient based on
the closest source. Trend lines were plotted using Excel
version 161621.
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Results and Discussion
Clinal Distribution
Slager et al.’s (2020) confirmation of hybridization
concurs with field ornithologists’ longstanding suspicions
(Baird 1858, Rhoads 1893, Johnston 1961). Slager et al.
(2020) showed that hybridization occurred in Washington,
on the southwestern mainland of British Columbia, south‐
ern Vancouver Island, and at a few central and north coast
sites, but not in Alaska.
The source of brachyrhynchos genes in the Fraser
River Valley and southern Vancouver Island crows is likely
Washington State. However, the nearest source of the
northern Vancouver Island, Central and North Coast hy‐
brids is more likely to the east in the interior of British
Columbia via river valleys. Consistent with this view is
how the breeding range of the American Crow veers east‐
ward away from the southeast Alaska coast so there can be
no spillage down the valleys (Thomas and Jardine 2015),
and where Slager et al.’s (2020) samples from Alaska were
“98% pure” Northwestern.
A reanalysis of Slager et al.’s (2020) data showed
strong support for the Nearest Neighbour Hypothesis.
Nearly 85% of a polynomial and 69% of linear regression
of the variation in genome presence was explained by
Nearest Neighbour Hypothesis (Figure 1). In contrast, less
than 0.3% of the variation was explained by the Gradient
hypothesis (Figure 2).
What might have confounded Slager et al.’s (2020) in‐
terpretation were small sample sizes and the lumping of
data. Slager et al. (2020) combined all the crows from
central and north Vancouver Island in a single category of
‘Northern Vancouver Island’ (NVI). On examination of
their mtDNA Supplemental data, all the crows from north‐
ern Vancouver Island (Port Hardy, Tahsis and Gold River)
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Figure 2. Linear (solid
line) and polynomial
(dashed line) plot of the
percent American Crows
along the Washington
and B.C. coast versus
latitude (N°) (Data: Sla
ger et al. 2020, mtDNA
Supplementary).

and central Vancouver Island (Courtenay, Comox, Roy‐
ston), with the exception of two in Campbell River, were
Northwestern. North and west of Campbell River is the ex‐
clusive domain of the crows with Northwestern Crow an‐
cestry (Figure 3). In other words, about half of Vancouver
Island is likely occupied only by Northwestern Crows.
This makes sense under the Nearest Neighbour Hypothesis
since the northern Vancouver Island crows were also far
away from the edge of the American Crow breeding range
in Washington.
Turning our attention to crows inhabiting the mainland
valleys in British Columbia, Slager et al. (2020) found
Northwestern Crows at the mouth (N=6) and about 35 km
upriver on the Skeena River (N=1), and one American and
one Northwestern at the most easterly site (Kwinitsa River,
Figure 3). This provides evidence with an albeit small
sample that introgression occurred away from the coast and
up a river valley. Supporting my claim was the field obser‐
vations of Munro and Cowan (1947) who reported Amer‐
ican Crows nearby in Hazelton over 70 years ago and

Campbell et al. (1997) who reported the species in the
Skeena River over 20 years ago which Slager et al.’s
(2020) study confirmed.
My analysis suggests the hybrid zone is closer to
200 km wide (Figure 1). The pockets of introgression in
a few central coast locations are not likely part of a cline
as Slager et al. (2020) proposed, but the result of Amer‐
ican Crows from the interior of British Columbia penet‐
rating the Coast Range Mountains via valleys and rivers
where they are confined to the heads of valleys along
the B.C. coast.
There are several weaknesses in both our analyses that
are not easily resolved. The sample sizes used by Slager et
al.’s (2020) were small, and largely near the edge of the
range leaving much of coast unsampled. Moreover,
mtDNA and nuclear DNA results in Slager et al’s. (2020)
data didn’t always match. Using mtDNA alone to designate
species is contentious and should be combined with other
information (Rubinoff and Holland 2005). We need to ex‐
amine other information to help with the decision.

Figure 3. Distribution of
C.
caurinus
and
C.
brachyrhynchos adapted
from Slager et al.’s (2020)
Supplementary Table 1,
and proposed revised dis
tribution of hybrid zone in
British Columbia.
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Reproductive Isolation
Slager et al. (2020) reported that some crows collec‐
ted in the late 1800s were already hybridizing at the time
of European contact and he surmised that hybridization
occurred from nonanthropogenic habitat changes since
the last glacial maximum, or from anthropogenic influ‐
ences of indigenous peoples prior to the late 19th century.
If they are correct, then hybridization should have spread
up the coast. However, if my estimate of a 200 km wide
hybrid zone from Slager et al.’s (2020) is correct, then
some form of selection must be working against dispersal.
Hybridization has been suspected at heads of some
coastal valleys for over 70 years (Munro and Cowan
1947) and the range does not appear to have expanded,
reinforcing the conclusion that some selection mechanism
is restricting dispersal.
We might get an insight into the selective force by
examining what is known about the hybrids. The number
of crows has exploded in parts of the hybrid zone (Mar‐
zluff et al. 2001). Around Seattle, Washington, for ex‐
ample, the density of crows grew as urban sprawl
converted landscapes into habitat conducive to crows
fueled by food subsidies. Large winter roosts have
formed and there are flocks of crows in the breeding sea‐
son that are likely nonbreeders indicating that the land‐
scape is saturated with breeding pairs (Butler and
Clulow 2020). Under neutral selection one would expect
any surfeit of crows to spread along the B.C. coast but
this does not appear to be happening.
One possible mechanism of isolation between Corvus
caurinus and C. brachyrhnchos is geographic. Crows are
low elevation species and rarely or never occur at high el‐
evation in the Cascades, Coastal Range Mountains and on
Vancouver Island (Campbell et al. 1997, Davidson et al.
2015). Campbell et al. (1997) stated that at the northern
end of its range, the Northwestern Crow did not occur
more than a few kilometers from tidewater with exception
of in the fall when they followed spawning salmon up
rivers such as the Nass, Skeena and Fraser Rivers, and
which not surprisingly matches where Slager et al. (2020)
found hybrids. Crows in B.C. and Alaska gather at salmon
spawning rivers (Willson et al. 1998, Reimchen 2017).
Campbell et al. (1997) go on to write that the species is
“infrequent or absent from sheer rock margins of fjords”
because of the steep rock faces and few invertebrates
present as food. Small numbers of crows use tidal estuaries
at the heads of fjords with rivers, and along their shores. I
have made many trips up fjords in B.C. and in southeast
Alaska and can confirm Campbell et al.’s (1997) assess‐
ment of the distribution. Crows are restricted to lowland
areas of Puget Sound, the lower Fraser River Valley, the
east coast of Vancouver Island, a few coastal river valleys,
and near tidewater everywhere else. This suggests that
where low mountain passes allow American Crows to slip
through the mountain barrier of the Coast Range they are
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then faced with a long inhospitable fjord to reach the outer
coast. Similarly, the fjord and mountains restrict the east‐
ern movement of Northwestern Crows. Neatherline and
Marzluff (2010) showed that crows in the hybrid zone in
Washington reproduced better near human habitation than
away from humans suggesting that the hybrids might rely
partly on food subsidies that they would not get in remote
coastal areas in B.C.

Morphology, Ecology, and Vocalizations
Johnston (1961) showed that crows from Alaska and
coastal British Columbia were smaller than crows from
northwest Washington which were smaller again from
crows in Oregon and California. He presented these results
as evidence to negate the presence of a distinct species. He
went on to say that the evidence indicates a zone of inter‐
gradation in southwestern Washington (he probably meant
northwestern Washington) and restricted localities in Brit‐
ish Columbia where northern and southern populations in‐
terbreed. Now with aid of Slager et al.’s (2020) analysis
we can make sense of these differences. The smallest of
Johnston’s (1961) crows occupied the rainforest of the
central coast of B.C. and southeast Alaska, the intermedi‐
ates occurred in the hybrid zone near urban, suburban and
rural developed areas of southern B.C. and northwestern
Washington, and the largest crows were from within the
range of the American Crow. Hybrids of northwestern
Washington and southwest British Columbia occupy a
habitat characterized by open parkland, rural, suburban
and urban landscapes whereas Northwestern Crows on the
west coast of Vancouver Island, the outer mainland coast,
Haida Gwaii and southeast Alaska reside mostly in rain‐
forest with few towns.
Vocalizations have long been a contentious issue
among ornithologists familiar with the Northwestern
Crow even to this day (Baird 1858, Brooks 1942, Spencer
2012). For example, Spencer (2012) provided examples
of calls where he noted only slight differences between
crows from Washington and elsewhere in the U.S.A. from
which he concluded that there were no compelling differ‐
ences. Although many calls are very similar and indistin‐
guishable, birders and ornithologists (including me) claim
they can hear a difference in some calls, in particular the
caw call. For example, calls were used to demarcate the
two species ranges in the Birds of British Columbia
(Campbell et al. 1997) and the B.C. Breeding Bird Atlas
(Davidson et al. 2015). Both works show the coastal dis‐
tributions of American Crows being remarkably similar to
Slager et al.’s (2020) genomic distribution. Moreover,
Brooks (1942) contention that American Crows were
present on southern Vancouver Island was confirmed by
Slager et al. (2020). Despite the difference in calls, crows
around Vancouver sound mostly like Northwestern des‐
pite Slager et al. (2020) finding widespread hybridization.
More work needs to be done to understand how the calls
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are learned, if and how they differ and how crows respond
to these differences.
Some of the historical confusion between the two spe‐
cies likely arises from where the authors resided. Slager et
al. (2020) refers to a Spencer F. Baird’s quote in his ori‐
ginal description of Corvus caurinus. "In all essential fea‐
tures it is like the [American Crow]; so much so, indeed,
that but for the slight difference in size it would be difficult
to tell skins of the two apart", and "it is so much like the
[American Crow] as to be only distinguishable by its in‐
ferior size and habits. Indeed, it is almost a question
whether it be more than a dwarfed race of the other spe‐
cies" (Baird 1858). This commentary is not too surprising
given that the type specimen for Corvus caurinus was from
Fort Steilcoom near Seattle, Washington, which Slager et
al. (2020) showed was near the southern edge of the hybrid
zone of the two species.
The implications of taxonomic name change can have
wider consequences. The Bird Conservation Region pro‐
gramme in Canada was established to “provide a compre‐
hensive overview of the conservation needs of bird
populations to practitioners who may then undertake activ‐
ities that promote bird conservation in Canada and interna‐
tionally” (Government of Canada 2017). The first element
of the strategy was to establish a priority list of species.
The Northwestern Crow was identified by Environment
Canada (2013) as a Priority Species in Bird Conservation
Region 5, North Pacific Rainforest. The Region has some
of the last remaining old growth temperate rainforest and
species associated with BCR5 provide a biodiversity argu‐
ment for its conservation.
Slager et al. (2020) have inadvertently identified hy‐
bridization as a potential threat to Corvus caurinus. A
commensal relationship between crows and humans has
resulted in an explosion in growth of crow populations
across North America, including the Salish Sea and espe‐
cially in urban settings (Marzluff et al. 2001, Neatherline
and Marzluff 2010, Butler and Clulow 2020). Urban
sprawl and food subsidies from humans fuelled this
growth. A more accepting attitude toward crows has
probably also been beneficial. So far, urban sprawl has
been largely restricted to Washington, the Lower Fraser
River Valley and the Salish Sea. Along much of the re‐
mainder of the B.C. and Alaska coastlines, Northwestern
Crows prevail independent of humans (Butler et al. 1985,
Butler 2015).
Sample sizes are small or nonexistent for large swaths
of the coast, in particular Haida Gwaii and the central
coast, and also from east of the Cascade Ranges. Tentat‐
ively, the hybrid zone between brachyrhnchos and
caurinus as described by the data, extends from Puget
Sound to central Vancouver Island, and in pockets at the
heads of a few coastal inlets south of Prince Rupert (Figure
3). Pending further sampling, I recommend that C.
caurinus be retained in Alaska and along the outer coast of
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British Columbia including northern and western Van‐
couver Island. A specimen from within the known caurinus
range might be considered for a new Type specimen.
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