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ABSTRACT: The Red Crossbill (Loxia curvirostra) is notable for its extensive
morphological and vocal variation, which may represent a complex of incipient and
cryptic species differing by flight call. To date, at least 10 distinct flight-call groups
have been identified in North America. To our knowledge, however, the flight calls
of the Red Crossbills of southern California have not been studied. To begin to ad-
dress this deficit, we recorded Red Crossbill flight calls at 17 locations in and near
the Transverse and northern Peninsular ranges from January 2011 through April
2014. These crossbills were associated with multiple species of conifers, including
Jeffrey Pine, Sugar Pine, White Fir, and ornamental plantings of non-native Aleppo
Pine, at elevations from 380 to 2700 m. Analysis of sonograms of these flight calls
reveals primarily type 2 of Groth’s (1993) classification system but also migrants of
type 3 in the Mojave Desert.

The nomadic Red Crossbill (Loxia curvirostra) is found throughout the
coniferous forests of North America and is notable for its large irruptions,
which are modulated primarily by the waxing and waning of cone crops
(Dickerman 1987, Knox, 1992, Benkman, 1993). The Red Crossbill is
further distinguished by its complex morphological and vocal variation (Groth
1993, Smith and Benkman 2007), characteristics that may help create or
reinforce reproductively isolated populations. Although often difficult to
discern under field conditions, these vocal variations, particularly in flight
calls, may be used to assign individual crossbills to groups that may represent
incipient or cryptic species. The physical differences, primarily in body and
bill size, by which the various subspecies have been defined are not obvious
under field conditions (Groth 1993).

In southern California, the occurrence of the Red Crossbill has been docu-
mented in the literature since the end of the 19th century (Daggett 1899,
Grinnell and Miller 1944). Much work on the variation of the Red Crossbill
has been done since the publication of the most recent regional survey (Gar-
rett and Dunn 1981), yet no study, to our knowledge, has categorized the
Red Crossbills of southern California by flight calls. To address this deficit, we
audio-recorded the species in the San Gabriel (Kern and Los Angeles coun-
ties), San Bernardino (San Bernardino County), and San Jacinto mountains
(Riverside County) from January 2011 to April 2014. Here, we describe
the results of the analysis of these audio recordings.

Distributional Summary

Red Crossbills inhabit coniferous forest throughout North America. In
California, they are widespread in the northern half of the state, with breed-
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ing populations in the southern Cascade Range, northern Coast Ranges,
Klamath Mountains, Modoc Plateau, and the Sierra Nevada (Adkisson
1996). In southern California, the occurrence of Red Crossbill is erratic, with
most records from the mountains of the Transverse and Peninsular ranges,
supplemented with exceptional records, both toward the coast and in the
desert, primarily in ornamental plantings, during irruption years (Garrett and
Dunn 1981, Unitt 2004).

In the Transverse Ranges, nesting has been recorded on Mt. Pinos (eleva-
tion ~2600 m), Ventura County, but is still only suspected elsewhere despite
an abundance of apparently suitable habitat (K. L. Garrett pers. comm.
2011). Farther south, potential breeding has been observed on only one
occasion, in coastal ornamental plantings in San Diego County (Unitt 2004).

The morphological variation in the Red Crossbill has led to various clas-
sification schemes over the past century (Griscom 1937, Monson and Phil-
lips 1981, Payne 1987, Groth 1993). However, most of the recent work
has focused on variations in flight calls, which in North America have been
grouped into 10 types (Groth 1993, Benkman et al. 2009, Irwin 2010).

Birds of each call-type differ in bill structure, and these differences influence
their ability to feed on cones of various sizes (Benkman 1993, Benkman
et al. 2010). These differences in bill structure are thought to cause each
call-type to preferentially forage on and associate with specific conifers.
This preferential foraging may be especially apparent during periods of food
scarcity (Benkman 1993). During failures of cone crops of a call-type’s key
conifer, crossbills may irrupt in search of other seed sources.

Observations

In southern California Red Crossbills are sporadically reported to orni-
thological mailing lists and to the online database at http://www.ebird.org.
We drew upon both of these sources in choosing locations to search for Red
Crossbills. Garrett’s observations near Big Pines, San Gabriel Mountains,
provided the impetus for beginning our search on nearby Table Mountain.

We recorded the birds with a Sennheiser ME66 shotgun microphone
connected to a Marantz PMD 670 digital recorder sampling at 44 kHz and
a Sennheiser MKE-400 short shotgun microphone connected to an Olym-
pus LS-10. One exception is the recording made on 25 June, which was
extracted from a video taken with a Canon A720 IS digital camera. Table 1
lists our observations and recordings. We are aware of one additional record-
ing from the Peninsular ranges, made by Richard Webster on 24 September
2010, in the Sierra San Pedro Martir of Baja California, Mexico (XC71803,
accessible at http://www.xeno-canto.org/71803).

Our observations in the mountains were made mostly above 2000 m
elevation in mixed-conifer forests (Minnich 2007). In addition, we observed
crossbills in subalpine forests on Throop Peak and at Bluff Lake as well as
in ornamental plantings of Aleppo Pine (Pinus halepensis) in the Mojave
Desert. Mixed-conifer forests in the Transverse and Peninsular ranges consist
primarily of Jeffrey Pine (P. jeffreyi), Sugar Pine (P. lambertiana), and White
Fir (Abies concolor), infrequently of Ponderosa Pine (P. ponderosa), while
subalpine forests at high elevations consist of Lodgepole Pine (P. contorta
subsp. murrayana) and Limber Pine (P. flexilis).
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Flocks of Red Crossbills ranged in size from as few as two adults to in
excess of 30 individuals, including adults and juveniles. One juvenile, from
a flock of call-type 2, was killed by striking a window at the Mt. Waterman
ski area on 25 June 2011 and is deposited as a specimen in the Natural
History Museum of Los Angeles County (LACM 115904).

We observed crossbills feeding on seeds of Sugar Pine (once, Mt. San
Jacinto), Jeffrey Pine (Angeles Crest Highway, Mt. Waterman Ski Area,
Table Mountain), Lodgepole Pine (Throop Peak, Bluff Lake), and Aleppo
Pine (Holiday Lake, Apollo Park, Pearblossom Park), as well as visiting a
feeder (Grassy Hollow). On many occasions, we saw individuals perching, but
not feeding, in White Fir. We also noted birds taking grit at Mt. Waterman
and gleaning insects from branch tips on Mt. San Jacinto. In addition, we
observed adults feeding juveniles on at least two occasions (25 June 2011
and 14 September 2013). Because of the species’ nomadism, however,
this behavior does not necessarily indicate breeding in the immediate area.

Analysis and Discussion

Identification of crossbill calls from audio recordings requires analysis of
the calls’ time-frequency content. Figures 2 and 3 show spectrograms of
representative flight calls. Groth (1993) provided sample spectrograms and
written descriptions of the eight flight-call categories he defined.

Of these eight, four (types 1, 2, 3, and 5) are dominated by a down-
ward modulation in frequency over time, similar to the recordings shown
in Figures 2 and 3. The frequency modulation of flight calls of type 1 is
rapidly upward followed by rapidly downward. Flight calls of type 2 have
a downward frequency modulation interrupted by a hesitation (Figure 2).
Flight calls of call-type 3 feature a zigzag modulation in frequency, so that
the trace resembles a lower case “n” stretched horizontally (Figure 3). Flight
calls of type 5 have two parallel frequency components, both with an overall
downward frequency modulation.

In comparison with those presented by Groth (1993) and one of type
2 from New York (Figure 2D), spectrograms of most of our recordings
resemble call-type 2. In addition, Webster’s recording from the Sierra San
Pedro Martir, 24 September 2010, is most similar to call type 2. However,
comparison with Groth (1993) and examples of type 3 from Washington
and New York (Figures 3B and C) shows that some flight calls recorded at
Pearblossom Park during November 2012 (Figure 3A) are most similar to
that type.

Our record of call-type 3 is notable. Crossbills of call-type 3 are con-
sidered specialists on Western Hemlock (Tsuga heterophylla) and occur
primarily in the Pacific Northwest and, during irruptions, locally in the
Eastern Hemlock (T. canadensis) forests of the north-central U.S. and
Canada (Benkman 1993, Groth, 1993). Although call-type 3 is plentiful in
the Coast Ranges of northern California, there appear to be few records
south of the San Francisco Bay area or elsewhere in the southwestern U.S.
The occurrence of call-type 3 in the Mojave Desert during the winter of
2012-2013 coincided with a broad irruption of that call-type throughout
the western U.S. (M. Young pers. comm.). One record of call-type 3 from
the Pinaleno Mountains of southern Arizona during an irruption in the
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Figure 2. Comparison of type 2 flight calls. (A) Recorded on 23 January 2011 at
Mt. San Jacinto, San Jacinto Mountains, (B) recorded on 8 January 2011 at Table
Mountain, San Gabriel Mountains, (C) recorded on 5 March 2011 at Pearblossom
Park, Los Angeles Co., (D) recorded in Cayuga County, New York (M. Young;
Macaulay Library of Natural Sounds [LNS] 161296). Digitization artifacts from file

compression are apparent in A, B, and C.
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Figure 3. Comparison of call type 3 flight calls. (A) Recorded on 4 November 2012

at Pearblossom, Los Angeles Co., (B) recorded on 3 September 2011 at Tucquala

Meadows, Kittitas Co., Washington, (C) recorded in Pharsalia, Chenango Co., New
York (M. Young; LNS 136592)
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summer of 1986 (Groth 1993), however, hints at prior far-ranging irrup-
tions. Crossbills making call-type 3 correspond with the smallest North
American subspecies, minor, of which sitkensis is a synonym (Monson
and Phillips 1981, Groth 1993). This subspecies has been reported from
southern California previously on the basis of measurements of two small
specimens from Pasadena collected on 26 December 1898 and of one small
specimen from Riverside collected 17 January 1909 (Daggett 1899, Willett
1933, Grinnell and Miller 1944). So long ago, of course, these specimens’
vocalizations were not reported.

The habitat requirements inferred from Benkman (1993) suggest that
the mountains of southern California could support resident populations of
crossbills of up to four call-types (Figure 4). The preponderance of mixed-
conifer forest throughout the Transverse and Peninsular ranges (Figure 4a
and Minnich 2007) suggests that birds of call-type 2, a Ponderosa Pine
specialist, should be the most abundant, as we confirmed.

Crossbills of call-type 4, specializing on Douglas-fir (Pseudotsuga men-
ziesii), occur throughout the Pacific Northwest. In southern California,
Douglas-fir is replaced by the endemic Bigcone Douglas-fir (P. macrocarpa)
(Burns and Honkala 1990). Although the massive cones of Bigcone Douglas-
fir appear to provide ideal forage for Red Crossbills, the late age at which
the trees bear cones and smaller size of their cone-crop size in comparison
with P menziesii (Burns and Honkala 1990), combined with the absence of
large, continuous stands (Minnich 2007), suggest that Bigcone Douglas-fir
may not provide enough nourishment to support a resident population of
the Red Crossbill. However, crossbills of call-type 4 could occur in Bigcone
Douglas-fir during irruption years (Figure 4b).

The presence of small yet continuous stands of subalpine forest, containing
primarily Sierra Lodgepole Pine (P. contorta subsp. murrayana), scattered
about the Transverse and Peninsular ranges (Minnich 2007), suggests that
small populations of call-type 5, a specialist on the Rocky Mountain subspe-
cies of the Lodgepole Pine (P. contorta subsp. latifolia), are possible (Figure
4c). However, differences in serotiny between latifolia and murrayana
should lead to an increase in competition for seed from other, nonspecial-
ized consumers, reducing the likelihood of a resident type-5 population in
southern California (Critchfield 1980, Benkman, 1999).

Finally, call-type 6, equivalent to the Mexican Crossbill (L. c. stricklandi),
is presumed to occur in the southern Peninsular Ranges of the Mexican state
of Baja California and may disperse northward toward the international
border, just as it does in Arizona (Monson and Phillips 1981). Although we
are not aware of any audio recordings of call-type 6 from the Sierra Juéarez
and Sierra San Pedro Martir of Baja California, the presence of a single
specimen of L. c. stricklandi collected at Campo, San Diego County (Unitt
2004, San Diego Natural History Museum 873), coupled with reports of L.
c. stricklandi from Santa Cruz Island (Howell 1917, Dickey and van Ros-
sem 1923) suggests that call-type 6 may, at least, be considered accidental.
Additional recordings and new specimens from Baja California are needed
to assess the status of call-types 2 and 6 there.
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Jeffrey Pine
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Figure 4. Ranges of conifer species key for Red Crossbills of various call-types, from
Little (1971). (a) Sister species Jeffrey (diagonal hatching) and Ponderosa Pine (solid
gray), on which call-type 2 is a specialist; (b) Bigcone Douglas-fir (light gray) and
Douglas-fir (dark gray), on which call-type 4 is a specialist; (c) Sierra Lodgepole Pine;
call-type 5 is considered a specialist on Rocky Mountain Lodgepole Pine. Letters
correspond to the locations of recordings in listed Table 1.

CONCLUSIONS

We have obtained recordings of the Red Crossbill from the San Gabriel,
San Bernardino, and San Jacinto Mountains and surrounding desert valleys
demonstrating the occurrence of individuals of call-types 2 and 3. While
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call-type 2 is expected on the basis of habitat and wide range elsewhere
in western North America, call-type 3 is notable, possibly representing
vagrancy from the Pacific Northwest. Furthermore, the presence of Red
Crossbills of call-type 2 in the mountains of southern California continuously
from 2011 to 2014 suggests they are resident. The recordings we obtained
in southern California cover a little over three years, and continued observa-
tion may demonstrate the occurrence of other call-types, especially during
irruption years. Diagnostic recordings are often obtainable with readily
available technology, such as cell phones, and we encourage bird watchers
to continue collecting data.
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