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ABSTRACT: Credible sightings of the Short-tailed Hawk (Buteo brachyurus) in 
southern Arizona, Sonora, and southwestern Chihuahua commenced in the 1980s 
and since then have become increasingly numerous throughout the sky islands of 
Arizona, New Mexico, Sonora, and Chihuahua. In this report we summarize previously 
unpublished sightings and breeding records from this region and compare aspects of 
the species’ breeding biology in Arizona and Florida. In 2007 we intensively monitored 
one successful nest in the Chiricahua Mountains of Arizona—the first fully confirmed 
nest in the western U.S.—and in 2009 we documented, but did not monitor, another 
active nest in the Sierra la Madera of Sonora—the first nest known in northwestern 
Mexico. Like other described nests of the species, both nests were placed near the 
tops of tall live trees, fully exposed to the sky. Both had broods of two nestlings, the 
maximum brood size known for the species. Both young fledged from the 2007 nest 
in the Chiricahuas, matching the productivity of three other probable nestings in the 
same locality that were documented by sightings of pairs of juveniles in 2003, 2006, 
and 2010. Together with sightings of single juveniles in 2001, 2004, 2005, 2008, 
and 2009, these records suggest a very high level of local breeding success. The diet 
at the 2007 nest was predominantly small birds (83% of 137 identified prey), similar 
to the diet of the species elsewhere. The majority of Short-tailed Hawks observed so 
far in the sky islands, including all individuals we have seen (with the exception of one 
bird in northwestern Chihuahua), have been of the light morph.

The sky islands of southeastern Arizona, southwestern New Mexico, and 
northern Chihuahua and Sonora are an array of towering isolated peaks ris-
ing from the desert and grasslands between the Mogollon Rim and the Sierra 
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Madre Occidental (Warshall 1995). The high elevations of these mountains 
are vegetated with oak woodlands and coniferous forests that support highly 
diverse communities of birds, including many species at the northern limits 
of their ranges (Phillips et al. 1964). One of the less familiar of these is the 
recently arrived Short-tailed Hawk (Buteo brachyurus). Before the 1940s, 
this species was recorded only from tropical and subtropical regions of South 
and Central America north to southeastern Mexico and Florida (Brown and 
Amadon 1968, Williams et al. 2007). The Short-tailed Hawk is an unusual 
Buteo in that it feeds primarily on small birds, but it resembles many other 
species of this genus in having both dark and light color morphs (Miller and 
Meyer 2002). Observations of the last decade indicate that this species now 
breeds regularly in the sky islands, though in small numbers, and in this 
paper we summarize aspects of its recent penetration of the region and its 
breeding biology under conditions that are ecologically quite different from 
those of the only other region where it has been closely studied, the Florida 
peninsula.

REVIEW OF RECENT SIGHTINGS AND EXPANSION  
OF KNOWN RANGE

In early years of the 20th century, the Mexican range of the Short-tailed 
Hawk was not known to extend north or west of southern coastal Tamauli-
pas (Williams et al. 2007). Since then, however, the boundary of the known 
range has progressed in both these directions, reaching Michoacán by 1941 
(Blake and Hanson 1942) and Colima by 1958 (Schaldach 1963). By the 
mid 1960s, Alden (1969) found Short-tailed Hawks to be common in parts 
of Nayarit and Sinaloa.

By the time another 30 years had elapsed, Howell and Webb (1995) 
mapped southern Sonora and southwestern Chihuahua as part of the spe-
cies’ range. Howell (1999:322) noted the Short-tailed Hawk as occurring 
regularly in all regions of Mexico except Baja California, the region around 
Monterrey, and northern Sonora and Chihuahua. Erickson and Howell 
(2001) likewise did not include the species in the avifauna of Baja California. 
Williams et al. (2007) documented its occurrence yet farther north in Mexico 
and in Texas, New Mexico, and Arizona. Here we add to the published re-
cords for the northwestern region, which Howell (1999) excluded from the 
known range, and also expand the known records for Sinaloa.

Records in Sinaloa

Records of the Short-tailed Hawk in Sinaloa date from Crossin’s observa-
tions of a pair in 1964 at Rancho Carrizo in pine–oak forest at an elevation 
of 1830 m (Hubbard and Crossin 1974) and Alden’s sightings from the mid 
1960s (Alden 1969). Additional records are plotted in Figure 1. A Short-
tailed Hawk was observed by Alan Craig (pers. comm.), Pierre Devillers, Jean 
Devillers-Terschuren, and Xenia de Heering on 19 August 1968 north of 
Esquinapa, about 30 km from Mazatlán. In northern Sinaloa, Moore-Craig 
observed a light-morph adult at El Fuerte on 24 April 1998—a location 
outside the range given by Howell (1999).
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Status in Chihuahua

Williams et al. (2007) called attention to the dearth of published records of 
the Short-tailed Hawk in Chihuahua. There are credible unpublished records 
for Chihuahua, however, beginning in the mid 1980s, and since that time, 
researchers and guides of birding tours have reported (Table 1, Figure 1) 
that the Short-tailed Hawk is a rare but regular resident of the mountains of 
southwestern Chihuahua, especially in Barrancas del Cobre (Copper Can-
yon). In their landmark Field Guide to the Birds of Mexico and Northern 
Central America, Howell and Webb (1995) mapped the bird’s presence in 
this region, on the basis of unspecified information that may have included 
some of these reports. Many of these sightings may have remained unpub-
lished largely because they fell within the range mapped by Howell and Webb. 
Most of the Chihuahua sightings have involved light-morph birds.

Especially noteworthy in the context of range expansion are the 1997 
sightings by N. F. R. Snyder, K. Concagh, and R. Otto of a single dark-morph 

Figure 1. Locations of records of the Short-tailed Hawk in the southwestern United 
States and northwestern Mexico.



Table 1 Previously Unpublished Records of the Short-tailed Hawk in 
Chihuahua, Mexico

Date Location Sighting Observers

30 May 1986 Urique Rim near Cerocahui 1 light-morph adult R. Taylor
2 Apr 1987 Divisadero 1 dark-morph adult R. Taylor
10 Oct 1989 Cerocahui 1 light-morph adult R. Taylor
18 Apr 1990 Cerocahui 1 light-morph adult R. Taylor
22 Apr 1991 Cusarare Falls near Creel 1 light-morph adult R. Taylor
29 Mar 1995 Urique Rim 1 light-morph adult N. Moore-Craig,  
 near Cerocahui  R. Taylor
27 Jun 1995 Urique Rim 1 light-morph adult R. Taylor 
 near Cerocahui
26–30 Jul 1997 Mesa las 1 dark-morph bird N. Snyder, R. Otto, 
 Guacamayas  K. Concagh
25 Apr 1998 Cerocahui 1 light-morph adult N. Moore-Craig
14 Mar 2001 Areponapuchic 1 light-morph adult N. Moore-Craig
15 Aug 2004 Divisadero 2 light-morph adults R. Taylor
14 Aug 2005 Rio Septentrion above 1 light-morph adult R. Taylor
 reservoir, near Sinaloa
16 Aug 2007 Divisadero 1 light-morph adult R. Taylor
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individual near the top of Mesa las Guacamayas, a 2750-m, pine-forested 
location near the borders of both Sonora and New Mexico. Mesa las Gua-
camayas is the northernmost rim of the Sierra Madre Occidental. Visible 
from the Chiricahua Mountains in Arizona and the Animas Mountains of 
New Mexico, it is also the site of the northernmost known nesting colony of 
the Thick-billed Parrot (Rhynchopsitta pachyrhyncha). This locality is only 
about 50 km south of the Sierra San Luis, where J. P. DeLong observed a 
Short-tailed Hawk in 2005 (Williams et al. 2007; Figure 1). The two sites 
are connected by a corridor of hills and ridges.

Status in Sonora

Van Rossem (1945) and Marshall (1957) did not encounter the Short-tailed 
Hawk in Sonora. This result, together with sightings at 11 localities between 
1982 and 1995 reported by Russell and Monson (1998), suggests that the 
Short-tailed Hawk’s expansion into the state has been relatively recent, as 
was also suggested by Russell and Monson. Seven localities noted by Russell 
and Monson were in southeastern Sonora, two were near Yécora, and one 
was as far north as Nacozari de García. These sites are plotted in Figure 1 
but are omitted from Table 2, which presents more recent Sonora records. 
Interestingly, 9 of the 13 birds reported by Russell and Monson were of the 
dark morph, whereas almost all other records for Sonora have involved light-
morph birds. As most of the dark-morph birds were reported from different 
locations, they may not have included any individuals sighted repeatedly.

More recently, Flesch (2008a, b) has observed light-morph individuals in 
five mountain ranges in Sonora (Figure 1, Table 2): the Sierra Elenita, Sierra 
los Ajos, Sierra Opusera, Sierra Zetasora (north of Sahuaripa), and Sierra la 
Madera (east of Magdalena de Kino; site of the nest described below). His 
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Table 2 Recent Records, Mostly Unpublished, of the Short-tailed Hawk in 
Sonora, Mexico

Date Location Sighting Observers

22 Dec 1998 Alamos 1 light-morph bird D. Krueper, D. MacKay, 
   Alamos CBC
20 Dec 1999 Yécora 2 birds Yécora CBC
21 Dec 1999 Santa Ana, 25 km 1 dark-morph bird D. Krueper 
 from Yécora
21–23 Dec 2003 Sierra de Alamos 1 dark-morph bird R. Taylor, Alamos CBC
31 Mar 2004 Los Pavos, Northern 1 light-morph adult N. Snyder 
 Jaguar Preserve
22 Dec 2004 Yécora 1 bird Yécora CBC
28 Dec 2004 Alamos 1 bird Alamos CBC
15 Mar 2006 Sierra de Alamos 1 light-morph adult R. Wright
10 Jul 2006 Sierra Elenita (Cananea) 1 light-morph adult A. Flesch
12 Jul 2006 Sierra los Ajos 1 light-morph adult A. Flesch
10 Sep 2007 Sierra Opusera 2 light-morph adults, A. Flesch 
  1 juvenile
11 Jul 2008 Sierra Zetasora, Northern 1 light-morph adult A. Flesch, M. Ali 
 Jaguar Preserve
19–21 Jun 2009 Sierra la Madera 1 light-morph adult,  A. Flesch 
  2 nestlings
8–9 Jul 2009 Sierra Opusera (same 2 light-morph adults A. Flesch 
 location as 10 Sep 2007)
11–12 Jul 2009 Sierra Opusera (>7 km 2 light-morph adults A. Flesch 
 from preceding sighting)
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efforts and continuing surveys of the sky islands of northern Sonora (Flesch 
et al. 2009) indicate that Short-tailed Hawks occur at low densities in many 
of the ranges of northern Sonora that support pines (Figure 2). 

Additionally, Short-tailed Hawks have been recorded on Christmas Bird 
Counts near Yécora (20 December 1999 and 22 December 2004) and 
Alamos (22 December 1998, 21 December 2003, and 28 December 
2004; www.audubon.org/bird/cbc) and by other observers in these general 
locations (Table 2). 

Status in New Mexico

Records for New Mexico are limited to a single light-morph bird seen on 
24 May and 28 June 2005 high in the Animas Mountains (Williams et al. 
2007). The scarcity of records in this state may be due mainly to a scarcity 
of high mountains in southwestern New Mexico and to limited access to 
the highest range in this region, the Animas Mountains. Surveys at high 
elevations in more northerly ranges that support pines, such as the Burro 
Mountains, the Black Range, and the Gila Wilderness, may provide additional 
records in the future. 

Status in Arizona

The earliest accepted record of the Short-tailed Hawk in Arizona was 
of an adult seen by John Arvin near Barfoot Junction in the Chiricahua 
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Figure 2. Short-tailed Hawk breeding habitat in northern Sonora, like that in Arizona, 
appears to be limited to relatively high elevations with at least some pine forest. 

Photo by A. D. Flesch
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Mountains on 7 August 1985 (Rosenberg et al. 2007)—a location close to 
the nest of 2007 that we describe in this paper. The second Arizona record 
was of an adult in Sawmill Canyon of the Huachuca Mountains, found by 
Jon Dunn on 21 July 1988 (Rosenberg 2001). The first photographic 
documentation of the Short-tailed Hawk in Arizona was obtained by Rich 
Hoyer and Gary Rosenberg in Miller Canyon of the Huachuca Mountains 
in 1999 (Rosenberg 2001). 

The Arizona Bird Committee (ABC) has reviewed 31 recent records of 
Short-tailed Hawks and accepted 25 (Rosenberg et al. 2007, G. Rosenberg 
pers. comm.): 12 from the Chiricahua Mountains, 7 from the Huachuca 
Mountains, 1 from the Pinal Mountains, 2 from Madera Canyon of the 
Santa Rita Mountains, 1 from Mt. Lemmon in the Santa Catalina Moun-
tains, and 2 from the city of Tucson, where a bird wintered in 2008–2009 
and 2009–2010 (Figure 1). Our summary of Arizona sightings excludes all 
reports not accepted by the ABC but includes some credible sightings that 
were never submitted to the committee (Appendix). 

ABC records indicate “an almost annual presence in the Barfoot Park 
region of the Chiricahua Mountains since 1999” (Rosenberg et al. 2007). 
We found a successful nest of the species in this location in 2007, and birds 
have continued to be present there in spring and summer through 2010 
(Appendix).

To date, only three of the many dozens of sightings in Arizona (represent-
ing an unknown total number of individuals) have involved the dark morph. 
Likewise in Chihuahua and Sonora, nearly all sightings other than those 
reported by Russell and Monson (1998) have involved the light morph. The 
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Table 3 Evidence of Breeding of the Short-tailed Hawk in Sonora, Mexicoa

Date Location Elevation Sighting

10 Sep 2007 Sierra Opusera 2000 m 2 adults with 1 juvenile
19–21 Jun 2009 Sierra la Madera ~2000 m 1 adult at nest with 2 nestlings
8–9 Jul 2009 Sierra Opusera 2000 m agitated pair of adults
11–12 Jul 2009 Sierra Opusera (>7 km  pair of adults 
 from preceding sighting)

aAll observations by A. D. Flesch.
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single individual seen in New Mexico by Williams et al. (2007) was also a 
light-morph bird. The recent preponderance of the light morph in the sky 
islands matches the recent situation in northeastern Mexico and Texas (see 
Williams et al. 2007, Lockwood 2001) but contrasts with the heavy and 
long-standing preponderance of the dark morph in Florida (see Miller and 
Meyer 2002, Meyer 2005).

EVIDENCE OF BREEDING IN ARIZONA AND SONORA

Evidence of breeding (Tables 3 and 4) is provided by (1) presence of 
paired birds during the breeding season, (2) summer sightings of juveniles 
(recognizable in the light morph by their buffy underparts; Figure 3), and 
(3) presence of active nests. Of these categories, the last two provide the 
strongest evidence of reproduction. No juvenal-plumaged birds have been 
well documented at high elevations of the sky islands prior to July, sug-
gesting that July is the normal month for the start of fledging. Because the 
juvenal plumage of the Short-tailed Hawk is normally replaced by the bird’s 
second summer (Ogden 1988, Miller and Meyer 2002, Wheeler 2003), and 
because the period of dependency of fledglings on adults in home territories 
is lengthy (sometimes exceeding 2 months), juveniles detected during sum-
mer are likely to have originated nearby. By fall, sightings of juveniles may 
more likely include some birds originating elsewhere.

From 19 to 21 June 2009, Flesch and Sky Jacobs observed a nest of 
Short-tailed Hawks at 1920 m in open pine–oak woodland in the Sierra la 
Madera of Sonora (east of Magdalena de Kino), the first reported nest for 
the state. The nest was situated at the very top of a Chihuahua Pine (Pinus 
leiophylla) and contained two chicks. Two years earlier, Flesch observed a 
pair together with a juvenile on 10 September in the Sierra Opusera, sug-
gesting another nesting, and on 8 and 9 July 2009, he again found a pair 
behaving agitatedly at this latter location. Several days later he found another 
pair in the same mountain range but at least 7 km farther south, suggesting 
two occupied territories in 2009.

Probable nesting in the Huachuca Mountains of Arizona can be inferred 
from the presence of a pair near Miller Peak in 1999, a pair and juvenile 
in Carr and Miller canyons from 18 August to 9 September 2001 (N. Am. 
Birds 56:84, 2002), and two territorial birds near Carr Peak on 20 August 
2006 (W. Walraven pers. comm.), but no nest has yet been found in that 
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Table 4 Evidence of Breeding of the Short-tailed Hawk in Arizona

Date Observation Observers or reference

Huachuca Mountains, Cochise County (elevation 2000–2500 m)
26 Jul–4 Sep 1999 pair in Miller Canyon Rosenberg et al. 2007
5 Aug–3 Sep 2001 1 adult with 1 juvenile in Carr Canyon Rosenberg et al. 2007
20 Aug 2006 2 territorial birds near Carr Peak W. Walraven

Santa Rita Mountains, Santa Cruz County (elevation 2150 m)
 13 Sep 2008 1 “fresh” juvenile  NAB 63:132, 2009; 
 at Josephine Saddle www.azfo.org

Barfoot Park area, Chiricahua Mountains, Cochise County (elevation 2400–2700 m)
5 Aug–3 Sep 2001 1 adult with 1 juvenile Rosenberg et al. 2007
31 Mar–Aug 2002 1 pair Rosenberg et al. 2007
19 Jul 2003 1 adult with 1 recent fledgling NAB 57:528, 2003
25 Jul 2003 2 adults with 1 begging juvenile NAB 57:528, 2003
5 Aug 2003 1 adult with 2 juveniles NAB 57:528, 2003
7–16 Aug 2003 2 adults with 2 juveniles Rosenberg et al. 2007
1 May–3 Jul 2004 1 pair Rosenberg et al. 2007
5 Sep 2004 1 adult feeding 1 juvenile NAB 59:125–126, 2005
11 Aug 2005 1 juvenile NAB 60:116, 2006
15 Aug 2005 1 juvenile N. Moore-Craig, J. Ruth
Summer 2006 1 pair NAB 60:562, 2006
7 Aug 2006 3 birds, at least 1 adult and 1 juvenile R. E. Webster
9–18 Aug 2006 2 juveniles G. Rosenberg
25 May–4 Jul 2007 2 adults, 2 nestlings at nest This paper
8–11 Aug 2008 1 juvenile NAB 63:132, 2009
25 Aug 2009 1 adult with 1 juvenile N. Moore-Craig, N. Snyder
15–18 Jul 2010 2 adults with 2 juveniles N. and H. Snyder,  
  N. Moore-Craig
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range. A 13 September 2008 sighting and photograph by Dave Stejskal of 
a fresh juvenile in Madera Canyon suggests that the species may also have 
begun breeding in the Santa Rita Mountains. However, this record is from 
sufficiently late in the summer that the juvenile involved might have fledged 
from some other location. 

In the Chiricahuas, indications of nesting date back to 2001, when an adult 
and juvenile were observed at Barfoot Park from 21 to 25 August (N. Am. 
Birds 56:84, 2002). Additional sightings of juveniles, some giving begging 
vocalizations, suggested successful nestings at the same location each year 
from 2003 through 2010, whereas observations of an adult pair without 
any accompanying juveniles in 2002 may have represented an unsuccessful 
nesting attempt. An active nest we found and studied in an Arizona Pine 
(Pinus arizonica) in the Barfoot region in 2007 successfully fledged two 
young in early July (see below). 

BREEDING BIOLOGY OF THE SHORT-TAILED HAWK IN ARIZONA

On 25 May 2007 H. A. and N. F. R. Snyder found an active Short-tailed 
Hawk nest at approximately 2600 m adjacent to the Barfoot Park region 
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Figure 3. Nestling Short-tailed Hawks showing developing feather tracts at a nest 
in the Chiricahua Mountains. After fledging, light-morph juveniles are most easily 
distinguished from adults by their largely buff ventral coloration. 

Photo by Richard A. Wagner
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of the Chiricahua Mountains. This nest was first suspected from repeated, 
distant sightings of adults dropping from the sky into what proved to be the 
nest canyon. The actual site was found by 6 days of progressively closer 
ground-tracking of aerial adults carrying prey and by homing in on their 
vocalizations. The site represents the first documented nest of the species 
for the western U.S. but was surely not the first nesting in the region. Chris 
Benesh (fide M. Stevenson) obtained distant photographs on 20 July 2002 
of a Short-tailed Hawk perched atop what appears to be the nest tree of 
2007, which together with sightings of nearby juveniles in 2001, 2003, 
2004, 2005, and 2006, raises the possibility that the same nest had been 
active for at least 6 years prior to 2007. However, this nest was not active 
in 2008, 2009, or 2010 (although nesting evidently took place nearby in 
these years), and Meyer (2005) has reported that in Florida Short-tailed 
Hawks rarely reuse nests from year to year.

The 2007 nest was constructed of coarse twigs with a few green sprigs 
and rested about 30 m from the ground near the very top of an Arizona 
Pine on a steep northeast-facing slope (Figure 4). It contained two downy 
nestlings, estimated at about 1 week of age on the day of discovery. One 
adult, presumably the female, remained at the nest without flushing or giving 
alarm calls at the time of discovery. 

The nest itself was partially visible from one location on the ground up-
slope from the nest tree and approximately level with the nest. We began 
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Figure 4. The first nest of the Short-tailed Hawk found in the western United States 
was at the top of this Arizona Pine (Pinus arizonica) at about 2600 m elevation in 
the Chiricahua Mountains, Cochise Co., Arizona, in 2007. 

Photo by N. F. R. Snyder
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observations of nesting activities from a blind at this site on 28 May. By 13 
June, we had erected a tower blind that was higher and closer to the nest 
and was embedded in foliage of a live Douglas-fir (Pseudotsuga menziesii). 
This blind gave a better view of the nest from about 35 m, and after this 
date we observed mostly from this location. 

The adults were not obviously disturbed by observers or the blinds and 
appeared to be behaving normally throughout the period of intensive obser-
vations, which ended when the chicks were flying with some competence. 
Altogether, we observed the nest from 4 to 12 hr per day on 29 days from 
28 May to 4 July 2007. Observation periods were uninterrupted, exceeded 
8 hr on all but 5 days, and averaged 8.8 hr per day. The observers were N. 
F. R. Snyder, Wagner, Rowlett, Moore-Craig, and H. A. Snyder. No attempt 
was made to climb the nest tree at any time, and no observation periods 
included periods of construction of the blinds.
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The two adults at the nest were both of the light morph and were quite 
similar in appearance, but they could be reliably differentiated by an exten-
sive gap from damage to the feathers in the outermost secondaries of the 
left wing of the presumed male (Figure 5). The presumed female lacked 
this conspicuous damage (Figure 6). Despite his disrupted wing, the male 
appeared highly proficient at capturing prey and accounted for most and 
perhaps all prey recorded during our observations. 

We identified prey by direct observation through a scope and through 
photographs of prey in the bill or talons of adults landing at the nest. In 
most cases it was possible to determine if the prey was a lizard, mammal, 
or bird, and all identified prey fell into these categories, but we could not 
identify many of the birds to species because they arrived nearly fully plucked 
and headless. All prey not identifiable as lizards, mammals, or birds were 
items that were obscured from our view because the female dismembered 
them behind obstructions. We doubt these represented an atypical sample 
of prey. 

Diet and Provisioning Rates

We observed 145 prey at the nest during the 29 days of observation. Of 
these, 137 (95%) were identified as vertebrates (bird, mammal, or reptile), 
and 8 were unidentified. Of the identified prey 114 (83%) were birds, 16 
(12%) were mammals (mostly—perhaps all—Cliff Chipmunks, Eutamias 
dorsalis), and 7 (5%) were lizards (mostly—perhaps all—Yarrow’s Spiny 
Lizard, Sceloporus jarrovi). Overall, there were 0.55 prey per hour of ob-
servation during 255.3 hr of study, but before 07:30 and after 18:00 MST 
observation periods were few. Rates of prey delivery varied greatly by time 
of day, peaked in the mid-morning (when the average rate approached 0.9 
prey per hour), and declined steadily through the afternoon to just over 0.3 
prey per hour in late afternoon (Figure 7). We recorded as many as 9 or 10 
prey on some days, and young appeared to be well fed throughout, except 
on one rainy, foggy morning (11 June) when no prey was delivered. Average 
daily rates of provisioning showed an irregular peak during weeks 2–5 of 
observations (when young were approximately 3–6 weeks old), potentially 
paralleling the nestlings’ need for food (Figure 8).

Avian prey ranged in size from the Mexican Chickadee (Poecile sclateri) to 
Steller’s Jay (Cyanocitta stelleri) and American Kestrel (Falco sparverius), 
but most were the size of juncos or tanagers, and indeed often were Yellow-
eyed Juncos (Junco phaeonotus) or Western Tanagers (Piranga ludovici-
ana). Prey diversity was much lower among the mammals and lizards, with 
only chipmunks and Sceloporus lizards clearly identified (see front cover). 

We witnessed few attempts at capture of prey, but virtually all seen followed 
the usual pattern known for the species, of rapid dives from high in the sky 
to the surfaces of vegetation. Birds observed hunting hung consistently over 
slopes above 2000 m elevation, taking advantage of rising air masses, but 
they hunted over both forested and open habitats, and the variety of prey 
delivered to the nest suggested captures in both forested and open areas. 
Hunting adults commonly soared at an altitude above the ground that was 
three or more times higher than the altitude at which other species of Buteo 
and vultures were soaring. Only once did we seen an apparent attempt at 
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Figure 5. Male Short-tailed Hawk delivering a small bird to the nest in the Chiricahua 
Mountains in 2007. Damaged and displaced outer secondaries on the left wing 
allowed reliable identification of this individual. The wing damage was clearly more 
than just feathers missing from molt, and observations and photos as late as summer 
2010 indicate that an adult bird with apparently the same pattern of wing damage 
still occupies the same territory. 

Photo by N. F. R. Snyder

Figure 6. Female Short-tailed Hawk landing at nest to take over prey brought by her 
mate. Only the female ripped apart prey for the nestlings. 

Photo by N. F. R. Snyder
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Figure 8. Short-tailed Hawk prey delivery rates by week during the nestling 
period, 28 May - 4 July 2007 in the Chiricahua Mountains. Data points represent 
total prey deliveries, divided by total observation hours for the weeks in question. 
Numbers next to data points give hours of observation.
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Figure 9. Female Short-tailed Hawk presenting fragments of a Sceloporus lizard to 
her nestlings in the Chiricahua Mountains. 

Photo by Richard A. Wagner
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prey capture that was initiated from a perch, when an adult perched in the 
top of a live conifer on a cliff made a near-vertical dive and crashed into the 
top of another conifer lower on the cliff perhaps 100 m distant.

Roles of the Sexes at the Nest

The division of labor between adults resembled that of many other raptors 
during the early nestling period, with the female remaining in attendance at 
the nest or nearby, and with the male off out of sight, presumably foraging, 
for the great majority of the day (see Newton 1979). Transfers of prey from 
male to female sometimes took place away from the nest, sometimes in mid 
air, but the male also often brought prey directly to the nest, leaving it there 
without attempting to feed the chicks. If the female was already at the nest, 
she immediately took the prey delivered by the male and began ripping off 
pieces for the chicks (Figure 9). If the female was perched nearby at the time 
of the male’s arrival, she usually followed him to the nest immediately (Figure 
6) and began feeding chicks as the male departed the nest area.

In the latter stages of the nestling period, however, the division of labor 
between the sexes became rather different from that of many raptors, in 
that the female continued to remain at the nest or perched near the nest 
vicinity nearly throughout our observations, though she was often only de-
tectable by her intermittent vocalizations, as she commonly perched on a 
snag uphill from the nest and out of sight from the blind. Her two primary 
roles at this stage appeared to be guarding the nest and continuing to rip 
apart prey for the nestlings.
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In many species of raptors, the female shifts to hunting nearly full time in 
the late stages of the nestling period when young no longer need brooding. 
But at the nest we studied, despite its relatively large brood, this shift clearly 
did not occur. While some of the prey deliveries to the nest were made by the 
female, only occasionally did such deliveries occur without evidence, vocal or 
visual, of a preceding exchange of prey from the male. Even in these cases, 
the prey may have been caught by the male and simply transferred to the 
female too far from the nest for us to detect it, or it may have been cached 
earlier by the female. At most the female captured very few prey for her 
nestlings during the nestling period and apparently sustained herself largely, 
if not completely, on portions of the prey brought in by the male. 

Although prey were sometimes left temporarily uneaten in the nest 
throughout the nestling period, mostly when chicks appeared sated by food, 
only in the last week or so of observations did chicks begin to rip apart prey 
on their own. Initially, dismemberment of prey by nestlings was considerably 
slower and clumsier than that by the adult female, but the chicks improved 
rapidly, and by the time of fledging were consistently feeding themselves 
from prey left at the nest by the adults.

Nest Building and Other Activities

Adults rarely perched anywhere but on the nest itself when at rest in the 
nest tree, and despite potential use of the nest over several years, the nest 
was not a notably large or thick structure. Only once did we see an adult 
transporting nesting material to the nest, a delivery by the female of a green 
sprig of Douglas-fir on 6 June. However, we also noted fresh green material 
in the nest’s bottom on two other occasions, apparently delivered prior to 
the start of observations. The low observed frequency of nest-building trips 
by these Short-tailed Hawks contrasts with the frequent collection of nest-
ing material, especially greenery, seen during the nestling phase in some 
other species of raptors (e.g., Snyder 1975, Newton 1979, Dykstra et al. 
2009).

On several occasions the female adult was seen digging or “excavating” 
in the nest litter with thrusts of her bill, a behavior of unclear function also 
seen in many other accipitrids (Schnell 1958, Newton 1979). It may involve 
a reaction to nest-inhabiting arthropods.

The adults’ activity levels appeared to be generally low in the early morn-
ing and late afternoon, very likely due at least in part to relatively calm 
conditions at these times of day. The Short-tailed Hawk’s hunting behavior, 
involving long periods of kiting over ridges and other topographic features, 
appears to be most efficient when winds are moderately strong, and the 
daily fluctuations in prey-delivery rates may relate most importantly to wind 
conditions. The apparent restriction of the Short-tailed Hawk during the 
breeding season to very high elevations in the sky islands may likewise be 
largely a reflection of wind conditions. 

Both the adult female and nestlings, once they were several weeks old, 
frequently gave begging calls as the adult male approached the nest with 
prey, but such vocalizations, especially by the nestlings, were not limited 
to arrivals of the male. Over a 2-day period (30 June–1 July) the young 
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Figure 10. Nestling Short-tailed Hawk in the Chiricahua Mountains about to launch 
into the unknown on 4 July 2007. 

Photo by N. F. R. Snyder
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gave seemingly endless begging calls whenever distant airplanes that were 
fighting a forest fire several kilometers to the southeast appeared above the 
horizon. The nestlings apparently were not differentiating distant planes 
from the male parent. Begging calls of the adult female and nestlings were 
often imitated by Steller’s Jays resident near the nest, but the imitations were 
generally weak in volume and usually intermixed with other calls typical of 
the jays. The hawks showed no clear responses to the jays’ imitations of 
their calls.

Fledging Behavior

As in many other accipitrids, fledging of the Short-tailed Hawks we studied 
was a gradual process, with youngsters first moving about branches sur-
rounding the nest in short flapping hops from branch to branch. Feedings 
at this stage were still confined to the nest itself, and chicks were beginning 
to participate in the ripping apart of prey. One young made what appeared 
to be an accidental foray from the nest in the midafternoon of 27 June—a 
journey that entailed the bird desperately hanging upside down from a small 
branch and finally coming to rest on a thicker branch about 3 m under the 
nest, where it spent the night. The following day, while its sibling was fed 
several times at the nest by the female, the wayward chick worked cautiously 
on foot back up among branches under the nest, finally reaching the nest 
again at 09:48 where, evidently eager for food, it aggressively usurped prey 
from the adult female.

In the days following, chicks made progressively bolder short flights from 
branch to branch but still fed at the nest, increasingly without assistance 
from the adult female. Finally, on 4 July, a very windy day, we observed 
several uncertain flights of both nestlings up into the sky from the very top 
of the nest tree, returning back down to the treetop after a few seconds 
(Figures 10 and 11). Perhaps this day should be considered the day of true 
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Figure 11. A moment of panic, as a young Short-tailed Hawk fledges in the Chiricahua 
Mountains on 4 July 2007. 

Photo by N. F. R. Snyder
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 fledging from this nest, although the young had not yet landed in any tree 
other than the nest tree.

Adults continued to provision the young after fledging, as observed in 
irregular checks of the nest area in succeeding weeks. On 8 July, the first 
day of observations after 4 July, Moore-Craig watched an adult fly with 
prey to a snag occupied by one of the young (perhaps 100 m from the 
nest tree) and leave the prey on a lower branch of the snag. The fledgling 
climbed down about 2 m to the prey and consumed it. Again on 17 July, 
H. A. Snyder observed both fledglings high in the sky over the nest area, 
followed by one of the two diving down to the nest. On 21 July Moore-Craig 
and N. F. R. Snyder observed both fledglings high in the sky near Barfoot 
Peak, where one of them subsequently landed. Then on 6 August, a rainy, 
foggy day, H. A. Snyder watched a begging fledgling pursuing the adult 
male, still with damaged left secondaries, high over the Onion Saddle Road 
more than 2 km from the nest. On 7 August 2006, Richard Webster (pers. 
comm.) observed a mid-air prey exchange between an adult and fledgling 
in the same general area. 

The only instances we have observed of a fledgling foraging were on 
30 July 2010, when H. A. Snyder saw a juvenile high over the Barfoot 
nesting territory twice making a short mid-air dive to capture and eat out 
of its talons what appeared to be a large flying insect, possibly a dragonfly. 
Sightings of adults feeding juveniles as late as early September (N. Am. 
Birds 59:125–126, 2005) suggest that dependency may sometimes last for 
2 months or longer beyond fledging, a period of dependency comparable 
to that of other species of Buteo and bird-feeding raptors (see Snyder and 
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Wiley 1976, Newton 1979). However, the report of Salvador and Silva 
(2009) documenting a juvenile Short-tailed Hawk in Brazil still associated 
with parents in the vicinity of its nest of origin 7 months after fledging sug-
gests that in this species dependency can sometimes last considerably longer, 
at least in the tropics.

DISCUSSION

Although to some extent the rapidly increasing number of records of the 
Short-tailed Hawk in the sky islands could reflect increasing numbers of 
observers and increasing familiarity of observers with the species, it seems 
doubtful that the species was present yet overlooked before the 1980s, 
especially in the U.S. No Short-tailed Hawks were observed by experi-
enced ornithologists (e.g., Brandt 1951, Balda 1967, Snyder et al. 1973) 
working intensively at Arizona locations where the Short-tailed Hawk now 
occurs, even though several of these observers were closely familiar with 
the species from earlier work in Florida (e.g., Brandt 1924). Nor was the 
species reported by any of the numerous ornithologists working out of the 
Southwestern Research Station of the American Museum of Natural History 
in the Chiricahuas during the 1950s, 1960s, and 1970s.

Similarly, Short-tailed Hawks were never reported in northwestern Mexico 
prior to the 1980s, despite intensive field work by Lumholtz (1905), Nel-
son and Goldman (1926), van Rossem (1945), Goldman (1951), Marshall 
(1957), and Lanning and Shiflett (1983; J. Shiflett pers. comm.). Thus it 
likewise seems unlikely that the species occurred in Chihuahua or Sonora 
prior to the 1980s either.

Another strong argument that the Short-tailed Hawk was not present in 
low numbers in northwestern Mexico and Arizona prior to recent records 
comes from the steady geographic progression northward of first local sight-
ings from Michoacán up the Sierra Madre Occidental to southern Arizona 
between the early 1940s and mid 1980s. As detailed by Williams et al. 
(2007), many of these sightings had been preceded by earlier ornithological 
investigations in the same locations that did not record the species.

The same general progression northward has been evident in Arizona, 
where the first two birds were detected in the 1980s in the southernmost sky 
islands of the U.S., the Chiricahua and Huachuca mountains. More recently, 
the Short-tailed Hawk has been sighted in other neighboring, and mostly 
more northerly, ranges: the Pinals in 2005, the Santa Ritas in 2008, and 
the Santa Catalinas in 2009. 

Similarly in Texas, Lockwood and Freeman (2004) reviewed the first 
sighting in July 1989 in the lower Rio Grande valley (Am. Birds 43:1339), 
followed by records in neighboring Hidalgo County. By June 1995, Short-
tailed Hawks had been found roughly 400 km farther north at Dripping 
Springs on the Edwards Plateau (Lockwood 2001).

The progression of first sightings in western Mexico, assuming it paral-
leled first actual occurrences of the species fairly closely, suggests a rapid 
range expansion, averaging roughly 30–40 km per year between Michoacán 
and southern Arizona. The rate may have been even more rapid in Texas, 
where sightings advanced north from the lower Rio Grande valley to the 
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Edwards Plateau at roughly 60–70 km per year following the first record in 
the state. Perhaps the rapidity of the northward advance in first sightings in 
both regions can be attributed both to good reproduction in newly occupied 
territories and to a necessity for the species to leapfrog extensive areas of 
unsuitable territory to find suitable new habitats to occupy.

In any event, until evidence to the contrary emerges, we believe the north-
ward range expansion of the Short-tailed Hawk, as presented by Williams 
et al. (2007) and Lockwood and Freeman (2004), should be considered 
real and geographically extensive. However, we caution that the first actual 
occurrence in a location may sometimes precede the first sighting by a 
substantial period; calculations of rates of range expansion based on first 
sightings should be considered only preliminary.

Seasonally, sightings of Short-tailed Hawks at high elevations of the sky 
islands extend from 31 March to 24 October, but whether the birds are 
present or absent at high elevations in this part of the range in winter is 
uncertain because of a general lack of observers at high elevations during 
this season. Access to high elevations is usually difficult in winter because of 
snow and blocked roads. Nevertheless, we suspect the Short-tailed Hawks 
of this region may leave their high-elevation breeding grounds in winter be-
cause many of the small birds on which the hawk preys withdraw from high 
elevations at this season and most lizards and chipmunks become quiescent 
underground and under snow. 

It is unknown whether the Short-tailed Hawks of the sky islands move 
south in winter, as has been demonstrated for the Florida population (Ogden 
1974, Miller and Meyer 2002, Meyer 2005). The only winter sightings in the 
sky-islands region so far have been in the city of Tucson: an odd-plumaged 
bird seen from 11 February to 13 April 2008, from 20 November 2008 to 
4 April 2009, and from 3 December 2009 through 12 March 2010. These 
sightings support a view that the birds move seasonally, but since Tucson, in 
addition to being at a relatively low elevation of 780 m, lies near the northern 
edge of the known range, it also appears possible that the species’ seasonal 
movements may be as much altitudinal as latitudinal.

The nests of Short-tailed Hawks studied in Arizona in 2007 and in Sonora 
in 2009 appeared to be typical of the species, in that they were located 
near the very tops of the tallest trees in their surroundings and were quite 
fully exposed to the sky, allowing birds to land directly from above and also 
providing the birds with a commanding view of their surroundings (Figure 
12; see Miller and Meyer 2002, Snyder and Snyder 2006). But, like the 
highly exposed nests of the Osprey (Pandion haliaetus) and Bald Eagle 
(Haliaeetus leucocephalus), Short-tailed Hawk nests tend to be in full view 
of other raptors and potentially vulnerable to their depredations. Perhaps 
this vulnerability was a primary factor leading to the Barfoot female’s nearly 
constant guarding of her nest through the nestling period of 2007. In part, 
nest guarding was achieved from the nest itself, but more often, once the 
young were several weeks old, the female exercised her vigilance from an 
exposed snag uphill from the nest. 

The importance of nest guarding was reflected in the frequency of battles 
of the hawks with natural enemies. Throughout our observations we saw 
repeated instances of nest defense in which an adult, usually the female, 
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Figure 12. Like other nests of the Short-tailed Hawk, the nest of 2007 in the 
Chiricahua Mountains was reached from above by adults and was fully visible to other 
raptors in the sky. The female adult guarded the nest almost constantly through the 
nestling period, while her mate hunted for the entire family. 

Photo by N. F. R. Snyder
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aggressively chased off Common Ravens (Corvus corax), Turkey Vultures 
(Cathartes aura), Red-tailed Hawks (Buteo jamaicensis), and Zone-tailed 
Hawks (B. albonotatus). In one instance the female adult repeatedly struck 
an Apache Fox Squirrel (Sciurus nayaritensis chiricahuae) climbing the 
nest tree until the squirrel retreated down the tree (Figure 13). We have also 
witnessed instances of Short-tailed Hawk nest defense in other regions. In 
Florida H. A. Snyder once observed a nesting female successfully driving 
off a Yellow Rat Snake (Elaphe obsoleta quadravittata) from the nest rim, 
and in Sonora Flesch observed a nesting Short-tailed Hawk successfully 
driving off a Golden Eagle (Aquila chrysaetos). Other observers have re-
ported nesting Short-tailed Hawks chasing off Bald Eagles, Red-shouldered 
Hawks (B. lineatus), and Broad-winged Hawks (B. platypterus) (Miller and 
Meyer 2002).

Vulnerability of the nest may be one of the most important factors leading 
to a low clutch and brood size in the species, to the extent that it reduces the 
potential for females to forage for their broods by demanding their continu-
ous presence near their nests. Throughout the Short-tailed Hawk’s range, 
clutch size has uniformly been reported as only one or, more commonly, two 
eggs (Miller and Meyer 2002). Five of six Florida nests reported by Ogden 
(1988) had only single nestlings, including a nest H. A. and N. F. R. Snyder 
studied in 1979. However, Meyer (2005) has noted that nests with two young 
predominate in the most heavily forested nesting areas of Florida. 
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Figure 13. Female Short-tailed Hawk driving an Apache Fox Squirrel from the nest tree 
in the Chiricahua Mountains on 17 June 2007. Other enemies driven from the vicinity 
of the nest included Common Ravens, Zone-tailed Hawks, and Red-tailed Hawks. 

Pen-and-ink drawing by N. Moore-Craig
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By comparison, clutches and broods are characteristically much larger in 
the Cooper’s Hawk (Accipiter cooperii), another Arizona raptor often found 
at high elevations that is very similar in body weight and prey to the Short-
tailed Hawk but which does not normally nest in exposed locations and in 
which females hunt extensively late in the nestling stage. In fact, in 1971, 
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H. A. and N. F. R. Snyder studied the nest of one pair of Cooper’s Hawks 
that was located at nearly the same elevation as the Short-tailed Hawk pair 
of 2007 and only a few hundred meters distant. The diet at this nest was 
very similar to that at the Short-tailed Hawk nest (i.e., 70% birds and 30% 
lizards and chipmunks), and the range of prey sizes was also very similar. The 
usual clutch size of Cooper’s Hawks we have studied in Arizona, however, 
was 4 eggs (range 3–5), and pairs commonly fledged 3 or 4 nestlings. Po-
tentially, the differences in clutch and brood sizes are in part related to the 
differing roles that females of these two species have in foraging for their 
broods, resulting from differences in the vulnerability of their nests to other 
predators. It appears the Short-tailed Hawk may be making an evolutionary 
tradeoff between maximizing brood size and ensuring nest safety. Potentially 
supporting this idea, nesting female Ospreys also do very little hunting prior 
to fledging young (Poole et al. 2002), possibly reflecting a similar crucial 
need to guard nests that are highly exposed and vulnerable (especially to 
Bald Eagles and Raccoons, Procyon lotor). However, whether support for 
such relationships might also be found in an examination of nest-site vulner-
ability, female attentiveness, and clutch size across all diurnal raptors is yet 
to be studied and lies beyond the scope of this paper.

An obvious question remains: if tree-top nesting entails a penalty for the 
Short-tailed Hawk’s clutch size, why has the species evolved this trait, while 
other similar-sized and partially sympatric species of Buteo, such as the 
Red-shouldered and Broad-winged Hawks, nest in more concealed locations 
within the canopy? Clutch size generally runs 2–3 eggs for the Broad-winged 
Hawk and 3–4 eggs for the Red-shouldered Hawk (Goodrich et al. 1996, 
Crocoll 1994), seemingly consistent with the possibility that concealed 
nesting may allow greater clutch size in at least some close relatives. But 
could there be advantages for the Short-tailed Hawk in tree-top nesting that 
compensate for its relatively low clutch size? 

We have no compelling answer to this question, but perhaps, lacking the 
especially short wings and a long tail typical of many raptors adapted to clut-
tered aerial environments, the Short-tailed Hawk is simply not well adapted 
to maneuvering among branches within the canopy of trees, and perhaps it 
nests in tree tops mainly to minimize risks of damage to its wings and flight 
feathers. In its daily activities, the species does concentrate on relatively open 
air spaces. However, its wings and tail do not differ greatly in length from 
the wings and tails of forest-adapted Buteos such as the Broad-winged and 
Red-shouldered Hawks (see Goodrich et al. 1996, Crocoll 1994). As noted 
by Miller and Meyer (2002), the Short-tailed Hawk, despite its name, has, 
for its genus, an average tail length relative to body size. Although its wings 
are relatively long for the bird’s weight, they are somewhat shorter than the 
wings of the Red-shouldered Hawk. Conceivably the main advantages of 
tree-top nesting to the Short-tailed Hawk may come after fledging, with so 
much of the activity of fledglings and adults taking place above the canopy 
and the nest still serving as an easily accessible platform for prey deliveries 
and feedings.

In 40 hours of observation at three successful Florida Short-tailed Hawk 
nests with single nestlings, Ogden (1988) found an average feeding rate of 
0.30 prey per hour—a rate about one half the overall rate we observed at 
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the Arizona nest of 2007 (0.55 prey per hour), in reasonable consistency 
with the difference in brood size. But such comparisons should be viewed as 
only rough and suggestive, especially because the times of day and times in 
the nestling cycle when observations were made in Florida were not specified 
and may have differed substantially from the times of day and times in the 
nesting cycle represented in our study—factors with potentially substantial 
influences on provisioning rates (see Figures 6 and 7). 

Also, comparisons of feeding rates in terms of prey per hour can be 
misleading if the average size of prey in Florida and Arizona differed. Un-
fortunately, comprehensive data on average prey sizes are not available for 
either Florida or Arizona. We suspect from Ogden’s (1974) description of 
the range of prey taken that average sizes of prey in the two regions may 
have been reasonably similar. 

Ogden reported only two or three prey deliveries per day at nests with a 
single young, while at the Arizona nest with two nestlings, deliveries averaged 
at least 5.2 prey per day for the 19 days that included at least 9 consecutive 
hours of observation covering the portion of the day with peak deliveries of 
prey. This comparison, like that of prey per hour, could be taken as some 
indication that foraging conditions in Arizona compare favorably with those 
in Florida. Unfortunately, in addition to other difficulties already mentioned 
with such comparisons, the extent to which the overall prey-delivery rates in 
Florida and Arizona may have reflected the maximum potential of males to 
provide food for their broods is not known. If they came close to reflecting 
the full potential in each region, there may be little advantage in pairs ever 
attempting broods larger than two young.

The Short-tailed Hawk’s rapid occupancy of high elevations of southern 
Arizona and New Mexico and northern Chihuahua and Sonora in recent 
decades implies that this region currently offers good habitat for the species. 
The relatively large brood in the nest we studied in 2007, the apparent fledg-
ing of broods of two young in the Chiricahuas in 2003, 2006, and 2010, 
and the quite consistent presence of at least one fledgling at this location in 
nearly all recent years likewise suggest that local conditions may be generally 
good for the species. Average nesting success for the pair/locality in question 
from 2001 to 2010 was evidently at least 90%, and average productivity was 
at least 1.3 fledglings per year. By comparison, the species’ overall nesting 
success in Florida has averaged only about 40–45%, with frequent nest fail-
ures during the egg stage and an average production of only 0.64 fledglings 
per nesting attempt (Miller and Meyer 2002, Meyer 2005). Nevertheless, it 
is unknown how typical of Arizona habitats the Barfoot territory may be in 
its suitability for the species.

Have there been any fundamental recent changes in the sky islands that 
might have favored colonization by the Short-tailed Hawk? The most obvi-
ous habitat change in the region in recent decades is that extensive stand-
replacing fires have substantially increased the extent of open areas at high 
elevations in both the Huachucas and Chiricahuas (as well as on other nearby 
sky islands). But it is not clear that this change has been beneficial to this 
species, as it hunts both forested and open habitats. Indeed, telemetry stud-
ies in Florida suggest the birds prefer forested habitats for both nesting and 
winter foraging (Meyer 2005). As documented in detail by Williams et al. 
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(2007), the recent expansion of the species into Arizona and New Mexico 
appears to be just part of a much broader expansion throughout northern 
Mexico that has been taking place since the early 20th century. The species’ 
arrival in the sky islands may not be related to changes in local conditions 
but to a steady population expansion farther south.

The influx of the Short-tailed Hawk into the various sky islands parallels 
a recent northward expansion of the Gray Hawk (B. nitidus) in the same 
region (Williams and Krueper 2008), while Phillips et al. (1964) and a variety 
of contemporary studies (e.g., Crick 2004, Inkley et al. 2004, Parmesan 
2006) similarly indicate that the distributions of many other western birds 
have been shifting substantially northward in recent decades, correlated with 
increases in mean temperatures. However, provided that the progression 
of first records from Michoacán northward comes close to portraying the 
range expansion of the Short-tailed Hawk accurately, this species’ northward 
movement has been of much greater magnitude than that seen in many 
others, raising the question of whether it is due to similar causes.

In contrast, no concurrent range expansion of the Florida population of 
the Short-tailed Hawk has been documented (Miller and Meyer 2002). We 
suspect that the difference between western and eastern populations may 
prove to be related to better reproduction and/or survival in the West than 
in Florida, but demographic data are currently too few for this possibility to 
be tested conclusively. 

Despite only modest nest success, the Short-tailed Hawk population of 
Florida has been considered potentially stable and self-sustaining during re-
cent decades, although it is very small, probably under 200 pairs (Miller and 
Meyer 2002, Meyer 2005). Whether the sky islands will provide adequate 
habitat for the Short-tailed Hawk in the long term, and may even serve as 
a source region for further range expansion of the species, remains to be 
seen. The history of animal invasions of new territories includes examples 
of some species doing very well initially, followed by population crashes and 
extirpations as natural communities adjust to their presence. Despite what 
appears to be a truly impressive recent record of expansion of the Short-
tailed Hawk into northern Mexico and the southwestern U.S., we offer no 
firm predictions for the future.
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APPENDIx. Arizona records of Short-tailed Hawk by area and year. Records 
not accepted by the Arizona Bird Committee have been excluded. Where additional 
important details, such as color morph, were included in messages circulated through 
the listserve for Arizona–New Mexico birding, BIRDWG-05, it is cited as a refer-
ence. (Nearly all eBird reports fall within the ranges of dates available from other 
sources.)

Chiricahua Mountains, Cochise County
1985: 7 Aug, Barfoot Junction, 1 light adult; J. Arvin, Rosenberg et al. 2007, AB 

40:150, 1986
1999: 5 Apr, Onion Saddle, 1 light bird; M. Lanzone, Rosenberg et al. 2007

22 Aug, Onion Saddle, 1 light bird; C. Benesh, NAB 54:83, 2000, Rosenberg 
et al. 2007

2001 (sightings represent at least 3 individuals, a probable pair and 1 fledgling): 5 
Aug–3 Sep, Barfoot Park, 1 light adult, 1 light juvenile; F. Gallo, J. Havlena, 
C. Benesh, N. Moore-Craig, et al., NAB 56:84, 2002

27 Aug, Barfoot Park, 1 light adult with prey, H. Snyder
2002 (sightings represent at least 2 individuals): 31 Mar–Aug, Barfoot Park, 

2 light adults; C. McIntyre, J. Burns (photo), Rosenberg et al. 2007, NAB 
56:338, 465, 2002

2 Jul, Barfoot Park, 1 light adult; C. Benesh (photo) et al., fide M. Stevenson 
through 6 Sep, Barfoot Park, 2 light adults, J. Smith et al., NAB 57:99, 
2003

2003 (sightings represent at least 4 individuals): 23 May, Barfoot Park, 1 bird; B. 
Chapman et al., NAB 57:387, 2003

28 Jun, Barfoot Park, 1 light adult; R. Hoyer, Rosenberg et al. 2007
19 Jul, Barfoot Park, 1 light adult, 1 light fledgling; J. Dunn, NAB 57:528, 

2003
25 Jul, Barfoot Park, 2 light adults, 1 light juvenile begging; R. Taylor et al., 

NAB 57:528, 2003
2 Aug, Barfoot Park, 2 light adults, 1 light juvenile; M. Pollock et al., BIRDWG 

05
5 Aug, Barfoot Park, 1 light adult, 2 light juveniles; R. Webster, NAB 57:528, 

2003
7–16 Aug, Barfoot Park, 1 adult, 2 juveniles; R. Hoyer (photo), Rosenberg et al. 

2007
22 Aug, Barfoot Park, 1 light adult, 2 juveniles; R. Webster
18 Sep, Barfoot Park, 1 adult; B. Chapman, NAB 58:122, 2004

2004 (sightings represent at least 3 individuals): from 9 May, Barfoot Park, 2 light 
adults; D. Stejskal, NAB 58:414, 520, 2004
1 May–3 Jul, Barfoot Park, 2 light adults; B. Sullivan (photo), D. Stejskal et al.,
NAB 58:414, 520, 2004, Rosenberg et al. 2007, www.azfo.org

23 Aug, Rustler Park, 1 light adult; R. Webster
30 Aug, Barfoot Park, 1 light bird, probably juvenile; R. Webster
5 Sep, Barfoot Park, 1 adult feeding 1 juvenile; M. Kehl, NAB 59:125–126, 

2005
17 Oct, up to 3 birds; many observers, NAB 59:125–126, 2005

2005 (sightings represent at least 3 individuals, a probable pair and 1 fledgling): 
11 Apr, 1 adult; many obs., NAB 59:477, 2005

all summer, Barfoot Park, 1 light adult; J. Dunn et al., NAB 59:638, 2005, 
BIRDWG 05

11 Aug, 1 juvenile; C. Benesh, NAB 60:116, 2006
15 Aug, Rustler Park, 1 light juvenile; N. Moore-Craig, J. Ruth
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30 Aug, Long Park Road, 1 dark bird; R. & L. Taylor, NAB 60:116, 2006, 
BIRDWG 05

2006 (sightings represent at least 4 individuals): 13–20 Apr, South Fork, Cave 
Creek, 1 bird; A. Grenon, S. Kennedy, NAB 60:417, 2006

22 Apr, Barfoot Junction, 1 adult; A. Grenon, G. Rosenberg pers. comm.
17 May–1 Sep, Barfoot Junction, 1 light pair; D. Jasper et al., NAB 60:417, 

562, 2006, O. Niehuis (photo), www.azfo.org, G. Rosenberg pers. comm.
7 Aug, Onion Saddle, 3 light birds (1 adult, 1 juvenile, 1 unknown), food 

transfer; R. Webster
9–18 Aug, Barfoot Park, 2 juveniles; J. Pike, G. Wolbek, G. Rosenberg pers. 

comm.
from 7 Aug, 2 light adults, 2 light juveniles; R. Webster et al., NAB 61:119, 

2007
1 Sep, Onion Saddle, 1 light juvenile; R. Webster

2007 (sightings represent at least 4 individuals): 28 Apr, Barfoot Park, 1 bird; J. 
Arnett, eBird

9 May, Barfoot Park, 1 light adult; R. Webster
25 May–4 Jul, Barfoot Park, 2 light adults, 2 light nestlings; this paper, NAB 

61:492, 625, 2007
through 25 Sep, Barfoot Park, 2 birds; many obs., NAB 62:121, 2008

2008 (sightings represent at least 3 individuals, a probable pair and 1 fledgling): 
14 Apr, 1 light adult, H. Snyder, NAB 62:458, 2008

7 May, Barfoot area, 1 light adult; P. Lehman, N. Moore-Craig, B. Carlson, G. 
McCaskie

19 May, Barfoot Park, 1 adult; D. Stejskal, BIRDWG 05
17 Jun, 1 bird, R. A. Rowlett
8–11 Aug, Barfoot Park, 1 light juvenile; C. Benesh, G. Smith (photos), NAB 

63:132, 2009, www.azfo.org, G. Rosenberg pers. comm.
2009 (sightings represent at least 3 individuals, a probable pair and 1 fledgling): 

14 Apr, Barfoot Park, 1 light adult; N. Moore-Craig, NAB 63:478, 2009
24 May, Portal, 1 light adult; R. Webster, R. A. Rowlett
26 May, Rustler Park, 1 adult; R. A. Rowlett, R. Webster
8 Aug, Barfoot Park, 1 light adult; M. Henscell (photo), G. Rosenberg pers 

comm., www.azfo.org
12 Aug, Barfoot Park, 1 light juvenile; S. Whittle, G. Rosenberg pers comm.
25 Aug, Barfoot Junction, 1 light adult, 1 light juvenile; N. Moore-Craig, N. 

Snyder
24 Oct, Barfoot Road, 1 light adult; N. Moore-Craig, J. Fletcher

2010 (sightings represent at least 4 individuals, a probable pair and 2 fledglings): 8 
May, Barfoot Park, 1 light adult; N. Snyder, J. Miller

15–18 Jul, Barfoot Park, 2 light adults, 2 light juveniles; N. and H. Snyder, N. 
Moore-Craig, C. Rustay, C. Sandell

Huachuca Mountains, Cochise County
1988: 21 Jul, Sawmill Canyon, 1 light adult; J. Dunn., Rosenberg et al. 2007
1999 (sightings represent at least 2 individuals): 26 Jul–4 Sep, Miller Canyon, 1 

light bird; R. Hoyer, NAB 53:416, 1999, 54:83, 2000, Rosenberg 2001
31 Jul–4 Sep, Miller Canyon, 1 dark bird; R. Hoyer (photo), G. Rosenberg 

(photo), many obs., Rosenberg 2001, NAB 53:416, 1999, 54:83, 2000
2001 (sightings represent at least 3 individuals, a probable pair and 1 juvenile): 5 

Aug–9 Sep, Miller and Carr canyons, 1 light bird, 1 light juvenile; F. Gallo, C. 
Benesh, many obs., Rosenberg et al. 2007, NAB 56:84, 2002, BIRDWG 05
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2004: from 9 May, Miller and Carr canyons, 1 adult, B. Feltner et al., NAB 
58:580, 2004

8 Aug, Miller Canyon. 1 adult; NAB 59:125–126, 2005
2005 (sightings represent at least 2 individuals): 23 Jul–4 Aug, Carr Canyon, 

single birds; many obs., NAB 59:638, 2005, 60:116, 2006
13 Aug, Miller Canyon, 2 light birds; T. Beatty, E. Wade, BIRDWG 05 

2006 (sightings represent at least 2 individuals): 13–31 Aug, up to 3 birds (at least 
1 light, 1 dark); NAB 61:119, 2007, BIRDWG 05

13 Aug, Carr Canyon, 1 light bird; C. Runk, BIRDWG 05 
20 Aug, Carr Peak, 1 light adult, 1 dark adult, territorial behavior; W. Walraven, 

BIRDWG 05
2007: 26 Jun, Miller and Carr canyons, 1 light bird; M. Ali, S. Healy, NAB 

61:624, 2007, BIRDWG 05
9 Aug, Sawmill Canyon, 1 or 2 light birds; L. Hoy et al., BIRDWG 05
9 Aug–8 Sep, Miller Peak, 1 or 2 birds; R. Hoyer, P. Kline, NAB 62:121, 2008, 

G. Rosenberg pers. comm.
2008 (sightings represent 1 or 2 individuals): 1 Aug, Carr Canyon, 1 light “adult 

or near-adult”; J. P. Smith (photo), NAB 63:132, 2009, www.azfo.org
2 Aug, Hereford Road, 1 bird; B. Fisher, NAB 63:132, 2009, G. Rosenberg 

pers. comm.

Pinal Mountains, Gila County
2005: 17 Jun, Upper Pinal Picnic Area, 1 light adult; D. Pearson, J. Alcock, NAB 

59:638, 2006, Rosenberg pers. comm., BIRDWG 05 

Tucson, Pima County
Apparently the same bird has returned for three winters to the same roost but 

atypically has retained mostly juvenal plumage for all three winters (see Wheeler 
2003). We accept the Arizona Bird Committee’s decision on its identification while 
recognizing that the plumage is inexplicable.
2008; 11 Feb–13 Apr, 1 light juvenile (?); D. Stejskal, J Hecimovich, NAB 283, 

458, 2008, G. Rosenberg pers. comm.
2008–2009: 20 Nov–4 Apr, 1 light juvenile (?), D. Stejskal, many obs., NAB 

63:132, 304, 2009, BIRDWG 05, G. Rosenberg pers. comm.
2009–2010: 3 Dec–7 Mar, 1 light juvenile (?); J. Hecimovich, many obs., 

BIRDWG 05; photos at www.azfo.org

Santa Rita Mountains, Santa Cruz County
2008: 13 Sep, Josephine Saddle, 1 light juvenile; D. Stejskal (photo), NAB 

63:132, 2009; BIRDWG 05, www.azfo.org, G. Rosenberg pers. comm.
2009: 14 May, Madera Canyon, 1 adult; C. Cathers, NAB 63:478, 2009

Santa Catalina Mountains, Pima County
2009: 3 Sep, Mt. Lemmon, 1 light adult; J. Lebowitz, J. Edison (photo), et al.; G. 

Rosenberg pers. comm.
2010: 24 Apr, Summerhaven, 1 light adult; J. Yerger; record circulating through 

Arizona Bird Committee
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AN APPARENT HYBRID PHILADELPHIA ×  
RED-EYED VIREO ON SOUTHEAST  
FARALLON ISLAND, CALIFORNIA
RYAN S. TERRILL, Museum of Natural Science and Department of Biological Sci-
ences, 119 Foster Hall, Louisiana State University, Baton Rouge, Louisiana 70803-
3216; rterri2@lsu.edu

JAMES R. TIETZ, PRBO Conservation Science, 3820 Cypress Drive #11, Petaluma, 
California, 94954; jtietz@prbo.org

MATTHEW L. BRADY, 9081 East Road, Potter Valley, California, 95469;  
podoces@yahoo.com

ABSTRACT: Interspecific hybrids in the Vireonidae have seldom been reported, 
and the hybrid combination of the Philadelphia (Vireo philadelphicus) and Red-eyed 
(V. olivaceus) Vireos has been reported only twice before. We here report an apparent 
hybrid that remained on Southeast Farallon Island 7–13 September 2008. Its breast 
color, head pattern, head shape, and measurements were intermediate between those 
of the Philadelphia and North American subspecies of the Red-eyed. Details of the 
wing structure eliminated the Warbling (V. gilvus) and South American subspecies of 
the Red-eyed as possible parental species.

Hybrids have been extensively documented in the wild and in captivity 
(Phillips 1991) in many families of birds (McCarthy 2006), yet hybridiza-
tion is reported more frequently in some groups than in others. Within the 
Vireonidae, hybrids are rarely documented (Pyle 1997). On 7 September 
2008, while operating the long-term research station on Southeast Farallon 
Island, we noticed an unusual vireo that seemed to defy identification; we 
suspected it to be either an eastern Warbling Vireo (Vireo g. gilvus), a Chivi 
Red-eyed Vireo (V. olivaceus of the South American chivi complex), or of 
hybrid origin. The bird was subsequently mist-netted, examined, measured, 
and photographed in the hand (Table 1, Figures 1–4). We suggest that this 
bird is a hybrid Philadelphia (V. philadelphicus) × Red-eyed Vireo. We thor-
oughly studied the bird in the field and photographed it extensively during 
its stay until it was last seen on 13 September. 

 The Philadelphia Vireo breeds across much of the boreal forest of Canada, 
east to Nova Scotia and west to eastern British Columbia and extreme 
southeast Yukon; its winter range is mostly in Central America (Moskoff and 
Robinson 1996). The vast breeding range of the North American subspecies 
of the Red-eyed Vireo, to which we refer subsequently simply as the Red-eyed 
Vireo, encompasses that of Philadelphia Vireo and extends south to the coast 
of the Gulf of Mexico and west to eastern Oregon, Washington, and parts 
of coastal British Columbia (Cimprich et al. 2000); local populations breed 
on the west side of the Cascades in Washington and northwestern Oregon 
(Marshall et al. 2003, Wahl et al. 2005). The winter range of the Red-eyed 
Vireo lies entirely within South America (Cimprich et al. 2000) or extends 
uncertainly to eastern Panama (Ridgely and Gwynne 1989). Elsewhere in the 
Pacific coast states, the Red-eyed Vireos and Philadelphia Vireos are vagrants 
(Hamilton et al. 2007). The Red-eyed outnumbers the Philadelphia in all parts 
of California and at all seasons except for winter, during which two records of 



232

Ta
bl

e 
1

 
M

ea
su

re
m

en
ts

 o
f t

he
 A

pp
ar

en
t H

yb
ri

d 
V

ir
eo

 o
n 

S
ou

th
ea

st
 F

ar
al

lo
n 

Is
la

nd
, O

th
er

 R
ep

or
te

d 
H

yb
ri
d 

R
ed

-e
ye

d 
×

 P
hi

la
de

lp
hi

a 
V

ir
eo

s,
 a

nd
 S

im
ila

r 
S
pe

ci
es

a

 
 

 
 

W
es

te
rn

 W
ar

bl
in

g 
Ea

st
er

n 
   

 
  

   
 

 
 

So
ut

he
as

t 
U

SN
M

 
   

V
ire

o 
(V

. g
. 

W
ar

bl
in

g 
Ph

ila
de

lp
hi

a 
R

ed
-e

ye
d 

C
hi

vi
 V

ire
o 

Ye
llo

w
-g

re
en

 
 

Fa
ra

llo
n 

10
99

20
 

O
nt

ar
io

 
sw

ai
ns

on
ii 

an
d 

V
ire

o 
V

ire
o 

(V
. 

V
ire

o 
(V

. o
. 

(V
. o

. c
hi

vi
 a

nd
 

V
ire

o 
M

ea
su

re
m

en
t 

bi
rd

b  
(Q

ue
be

c)
 

bi
rd

c  
V.

 g
. b

re
w

st
er

i) 
(V

. g
. g

ilv
us

) 
ph

ila
de

lp
hi

cu
s)

 
ol

iv
ac

eu
s)

 
V.

 o
. d

iv
er

su
s)

 
(V

. fl
av

ov
ir

id
is

)

W
in

g 
ch

or
d 

63
 

70
.5

d ,
 7

3c
 

73
, 7

4 
62

–7
5e

 
66

–7
4e

 
61

–7
0e

 
72

–8
5e

 
67

.5
–7

4.
5d

 
71

–8
3e

p9
 –

 p
5 

1.
95

 
 

 
–(

0.
4–

1.
5)

f 
–(

1.
1–

2.
0)

f 
0–

3.
2f

 
4–

8e
 

–(
1–

1.
5)

g 
1–

5e
p1

0 
– 

pr
im

ar
y 

 
 

co
ve

rt
s 

–5
.4

5 
<

0c
 

–4
 

2.
0–

5.
3f

 
2.

1–
4.

6f
 

–(
2–

5)
e 

–(
3–

9)
e 

–(
3.

6–
4.

4)
f 

–(
6.

8–
7.

5)
h

(n
 =

 5
)

Ta
il 

49
 

 
50

d ,
 5

1 
46

–5
6e

 
47

–5
5e

 
40

–4
9e

 
47

–6
0e

 
50

–5
6d

 
49

–6
0e

Ex
po

se
d 

cu
lm

en
 

11
.3

5 
14

.9
d ,

 1
3c

 
11

.0
d ,

 1
1.

3 
8.

0–
9.

2f
 

9.
0–

10
.9

f 
9.

5–
10

.5
e 

11
.6

–1
3.

6e
 

11
.5

–1
4d

 
12

.9
–1

5.
3e

N
ar

es
 to

 b
ill

 ti
p 

8.
35

 
 

 
6.

5–
7.

9e
 

7.
5–

8.
8e

 
7.

7–
8.

1h
 

8.
7–

10
.2

g 
0.

4–
9.

9h
 

9.
0–

11
.4

h 

 
 

 
 

 
 

(n
 =

 6
) 

 
(n

 =
 1

3)
 

(n
 =

 1
2)

Ta
rs

us
 

18
.2

5 
17

.1
d 

 
16

.9
–1

8.
0f

 
17

.2
–1

8.
5 

16
.6

–1
8.

4i
 

17
.4

–1
9.

3g
 

15
.0

–1
7.

3h
 

17
.0

–1
9.

5g
 

 
 

 
 

 
 

 
(n

 =
 1

3)
 

(n
 =

 9
)

W
ei

gh
t 

13
.4

 
  

  
 

 
10

.3
–1

6.
1i

 
15

.1
–2

9.
5g

 
  

a A
ll 

m
ea

su
re

m
en

ts
 a

re
 in

 m
ill

im
et

er
s 

ex
ce

pt
 w

ei
gh

t,
 w

hi
ch

 is
 in

 g
ra

m
s.

 R
an

ge
s 

of
 n

eg
at

iv
e 

va
lu

es
 a

re
 in

 p
ar

en
th

es
es

.
b M

ea
su

re
m

en
ts

 t
ak

en
 b

y 
T

ie
tz

 o
n 

7
 S

ep
te

m
be

r 
2
0
0
8
. 
O

th
er

 m
ea

su
re

m
en

ts
 t
ak

en
: 
lo

ng
es

t 
pr

im
ar

y 
m

in
us

 lo
ng

es
t 
se

co
nd

ar
y,

 1
7

.1
 m

m
; 
lo

ng
es

t 
un

de
rt

ai
l c

ov
er

t 
to

 t
ai

l t
ip

, 
1

7
.2

 m
m

. 
c C

ha
rt

ie
r 

(2
0
0
8
). 

 
d M

ea
su

re
m

en
t 
re

co
rd

ed
 b

y 
P

et
er

 P
yl

e 
in

 F
eb

ru
ar

y 
2
0
0
9
.

e P
yl

e 
(1

9
9
7
). 

 
 

 
 

f M
ea

su
re

m
en

ts
 t
ak

en
 b

y 
Te

rr
ill

 a
t 

L
S
U

M
Z 

(n
 =

 5
 f

or
 a

ll 
m

ea
su

re
m

en
ts

).
g C

im
pr

ic
h 

et
 a

l. 
(2

0
0
0
).

h M
ea

su
re

m
en

ts
 p

ro
vi

de
d 

by
 K

im
ba

ll 
L
. 

G
ar

re
tt

 f
ro

m
 s

pe
ci

m
en

s 
in

 N
at

ur
al

 H
is

to
ry

 M
us

eu
m

 o
f 

L
os

 A
ng

el
es

 C
ou

nt
y.

i M
os

ko
ff
 a

nd
 R

ob
in

so
n 

(1
9
9
6
).



HYBRID PHILADELPHIA × RED-EYED VIREO

233

the Philadelphia (Hamilton et al. 2007) contrast with a lack of any records of 
the Red-eyed. This difference is likely due to the more southerly natural winter 
range of the Red-eyed Vireo, in South America, whereas the Philadelphia 
regularly winters as far north as southern Mexico (AOU 1998). In California, 
the bulk of Red-eyed Vireos have occurred along the coast during the fall, 
but they have occurred in all seasons except winter and in most regions. 
Philadelphia Vireo records, in contrast, are limited almost exclusively to fall, 
mostly on the coast, with only eight interior and eight coastal records and in 
late spring/early summer (California Bird Records Committee 2007; N. Am. 
Birds 54:327, 2000; 58:597, 2004; 59:652, 2005) Since daily monitoring 
began in 1967, Southeast Farallon Island has recorded 101 Red-eyed Vireos, 
60 in the spring (5 May–2 Jul, mean date 9 Jun), 41 in the fall (18 Jul–6 
Oct, mean date 12 Sep). In contrast, only 15 Philadelphia Vireos have been 
recorded, 2 in spring (6 Jun and 12 Jun), 13 in fall (11 Sep–9 Nov, mean 
date 29 Sep) (Richardson et al 2003, updated with current data).

DESCRIPTION

The apparent hybrid we report here was a medium-sized vireo with a rela-
tively short tail, long undertail coverts, and long primary projection. The bill 
appeared slightly longer and thicker than that of nearby Warbling Vireos, and 
the basal half of the culmen was straight before it increasingly curved down-
ward to a distinctly hooked tip. The maxilla was mostly dark gray, whereas 
the lower mandible had a flesh-colored base. The crown was blue-gray with 
a brownish tinge, and there was a distinct slate-colored lateral crown stripe. 
The bird frequently had a somewhat crested appearance, which caused the 
forehead to appear long and relatively flat; the posterior edge of the blue-gray 
on the crown terminated near the top of the crest. The nape was olive-green 
and abruptly cut off from the blue-gray crown. The supercilium was mostly 
white with a little buff along the upper border; it arched slightly over the eye 
and ended abruptly about an eyeball’s length behind the eye at the rear of the 
auricular. The eye appeared small and dark—the iris was dark brown. The 
eyeline was a dark slate color, which was strongest in the lores and ended 
posteriorly at the rear of the auricular. The face had a white lower eye-arc on a 
buffy-olive auricular. The throat was pure white, and the rest of the underparts 
were washed lightly with yellow, splotched variably with white across the chest 
and belly; the yellow was slightly more concentrated across the chest, down 
the sides, and on the undertail coverts. The legs were blue-gray.

The mantle, rump, uppertail coverts, and innermost scapulars were uni-
form olive-green. The outer scapulars, however, were retained juvenal feath-
ers that had broad rusty fringes. The lesser and median secondary coverts 
were olive-green. The innermost two to four greater secondary coverts were 
olive-green with greenish edging and had been replaced during the bird’s 
preformative molt, whereas the outer five coverts were retained juvenal feath-
ers with pale white fringes. The primary coverts were also retained juvenal 
feathers that were pointed and dusky with pale greenish fringes. 

The primaries, secondaries, tertials, and rectrices had worn, pointed tips, 
characteristic of juvenal flight feathers. The remiges had dusky inner webs, 
green edging on the outer webs, and white edging on the tips. The green 
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Figure 1. A hybrid Philadelphia × Red-eyed Vireo in one of Southeast Farallon Island’s 
Monterey cypress trees on 8 September 2008, after being banded. It remained on the 
island for 6 days and was captured many times, allowing for extensive measurement 
and study.

Photo by Ryan S. Terrill

Figure 2. Philadelphia × Red-eyed Vireo (on right) in comparison with a Warbling 
Vireo (V. g. swainsoni or brewsteri) on Southeast Farallon Island, 8 September 2008. 
Note especially the dark lores, thick bill, supercilium shape, bulky, crested head, and 
yellow wash across the breast of the hybrid. 

Photo by Ryan S. Terrill
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Figure 3. Philadelphia × Red-eyed Vireo on Southeast Farallon Island, 8 September 
2008. Note especially the strong face pattern, peaked head, and supercilium 
shape. 

Photo by Matthew L. Brady

Figure 4. Philadelphia × Red-eyed Vireo on Southeast Farallon Island, 8 September 
2008. Note especially the molt limit in the secondary coverts and the pointed tips to 
the rectrices, indicating a hatch-year bird.

Photo by Matthew L. Brady
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edging became increasingly broad toward the tertials such that the outer 
webs of the tertials were entirely washed olive. The rectrices were dusky, 
edged with olive-green, and pointed. In addition to the retained juvenal 
feathers discussed above, the bird’s skull was less than 30% pneumatized, 
which corroborated its age.

OTHER REPORTED HYBRIDS

Given the large area in which the Red-eyed and Philadelphia Vireos breed 
sympatrically, these two species have the opportunity to hybridize, and two 
previous instances have been reported from within the range of overlap in 
southeastern Canada. The first was a bird found dead in Quebec on 13 May 
1883 and preserved in alcohol at the National Museum of Natural History, 
Smithsonian Institution (USNM 109920). It was originally labeled by C. H. 
Merriam as Vireo flavoviridis, the Yellow-green Vireo, which would represent 
a first record for eastern Canada, but in 1984 A. R. Phillips annotated the 
label “presumably V. virescens × philadelphicus” (Red-eyed/Yellow-green × 
Philadelphia). Although Phillips (1991) later listed this specimen as a hybrid, 
as it was subsequently referenced by Pyle (1997) and McCarthy (2006), 
Holder (2002) disagreed with the identification and suggested that it was 
more likely a Yellow-green Vireo. In February 2009, Peter Pyle (pers. comm.) 
measured the specimen’s exposed culmen as 14.9 mm, which is beyond the 
range of Philadelphia and Red-eyed Vireos but well within the range of the 
Yellow-green. Considering the poor state of the alcohol-preserved specimen 
and the continued debate about its identification, we suggest that this bird 
is most appropriately left unidentified until perhaps genetic study can shed 
more light on the situation.

Chartier (2008) reported a vireo captured on 20 September 2003 at the 
Holiday Beach Migration Observatory in Essex County, Ontario, as a Red-
eyed × Philadelphia. Good-quality photographs published of this bird allowed 
us to compare it with the one on Southeast Farallon. The birds were similar in 
many aspects, most notably the face pattern and the length of primary (p) 10 
relative to the primary coverts. The dark lores and faint lateral crown stripes of 
both birds gave their faces a very similar look. A few differences are also worth 
mentioning. In Chartier’s photographs, the crown seems perhaps to be more 
rounded, with less of an effect of a crest, as seen on the Red-eyed, which the 
Southeast Farallon bird showed both in the field and in the hand. Furthermore, 
the bill of the bird at Holiday Beach appears larger, heavier, and more strongly 
angled than that of the bird on Southeast Farallon. In addition, the eye of the 
Holiday Beach bird appears relatively larger, and the auricular and malar are 
whiter than on the Southeast Farallon bird. The bird at Holiday Beach provided 
the first well-documented instance of this hybrid combination, and the one on 
Southeast Farallon seems quite similar to it despite a few minor differences. 

COMPARISONS OF POTENTIAL PARENTAL SPECIES

Molt limits and schedules can occasionally provide clues to a bird’s iden-
tification. According to Pyle (1997), the preformative molt of the Warbling 
and Philadelphia Vireos occurs in summer and includes all greater secondary 
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coverts, except for western Warbling Vireos of the subspecies swainsoni 
and brewsteri, which may complete their preformative and prebasic molts 
on the wintering grounds. Although prebasic molt of the Red-eyed Vireo is 
suspended over migration, preformative molt occurs in the summer range 
and includes all greater secondary coverts (Pyle 1997). Mulvihill and Rim-
mer (1997) stated that >90% of the first-year Red-eyed Vireos captured at 
the Powdermill Nature Reserve in southwestern Pennsylvania had molted 
all body feathers and wing coverts prior to stopping over at Powdermill. Al-
though the Yellow-green Vireo’s molt has not been studied thoroughly, Pyle 
(1997) suspected it to be similar to that of the Red-eyed. Thus the retained 
juvenal scapulars and outer greater secondary coverts are not typical of any 
known similar species of vireo, and at least hint that the bird is unusual. 

To eliminate other possibilities, we considered all similar species while 
studying this bird, and we believe that a combination of field marks and 
measurements is sufficient to eliminate any pure species of vireo. 

Philadelphia Vireos have rounded heads and weak or no lateral crown 
streaks. In addition, Philadelphia Vireos typically have yellow equally concen-
trated in the center of the chest and throat (Terrill and Terrill 1981), whereas 
the Farallon bird’s throat was much whiter than its chest. Furthermore, the 
wing and tail measurements were at the maximum for a Philadelphia Vireo 
(Table 1), contrary to expectations for a first-year bird (Pyle 1997). Finally, the 
outermost primary was very slightly shorter than measurements published 
for the Philadelphia Vireo (Table 1)

Although a pure Red-eyed Vireo can show yellow on the vent and flanks, 
it lacks yellow on the chest (Terrill and Terrill 1981), where our apparent 
hybrid showed splotchy yellow. In addition, the wing was 3 mm shorter 
than expected for the shortest-winged Red-eyed (Table 1). Moreover, the 
eye seemed to be too dark, even for a hatch-year Red-eyed Vireo, and the 
face pattern was not quite as strong as typical of that species.

The Yellow-green Vireo is superficially similar to the bird we captured, 
but it is even larger than the Red-eyed, has a larger bill with a pink or horn-
colored base to the lower mandible, and has more weakly contrasting facial 
features (eyeline, supercilium, and lateral crown streak). Although the bird 
on Southeast Farallon did have substantial yellow on the underparts, its 
splotchy pattern did not match that of a Yellow-green Vireo, which has this 
color concentrated on the sides (including the neck) and vent, contrasting 
against a white chest and belly.

Nine subspecies of the Chivi Vireo complex occur in South America, 
although only the two most southerly subspecies are known (V. o . chivi) or 
suspected (V. o. diversus) to migrate north for the austral winter (Cimprich 
et al. 2000). Terrill inspected Chivi Vireos at the Louisiana State University 
Museum of Natural Sciences (LSUMZ) in March and August 2009 and Au-
gust 2010 and at the Museum of Vertebrate Zoology (MVZ), University of 
California, Berkeley, in April 2009. These specimens were generally similar 
in size and shape to the Red-eyed, if not larger. Although some individuals of 
each subspecies showed a fairly bright yellow wash to the sides of the chest, 
none showed yellow in the center of the chest. In February 2009, Peter Pyle 
(pers. comm.) measured the wing chord, tail length, and exposed culmen of 
the migratory Chivi Vireos at USNM, V. o. chivi (n = 5) and V. o. diversus 
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(n = 5). Although in these subspecies p10 is shorter than the primary coverts 
(Terrill pers. obs.), the wings of Chivi Vireos are substantially shorter and 
rounder than those of Red-eyed Vireos (Cimprich et al. 2000). Moreover, in 
comparison to that of the migratory Chivi Vireos that have the longest and 
most pointed wings (Cimprich et al. 2000), the wing chord of the Southeast 
Farallon bird was >4 mm shorter, and the difference between p9 and p5 was 
>3 mm greater (Table 1); thus the wing of the Southeast Farallon bird was 
substantially shorter yet more pointed than that of migratory Chivi Vireos. 
Although Chivi Vireos are diverse and variable, none of the specimens at 
these museums appeared to be similar to the Southeast Farallon bird.

We eliminated the Warbling Vireo (both eastern V. g. gilvus and western 
V. g. swainsoni and V. g. brewsteri, hereafter referred to by group names 
gilvus and swainsoni) by plumage features and structure. The strong dark 
eyeline, lores, and lateral crown stripe were too bold for either gilvus or 
swainsoni.  Terrill examined V. g. gilvus at LSUMNS, and even the brightest, 
most well-marked specimens did not show dark lateral crown stripes or yellow 
on the center of the chest. In addition, the flat, sloping crown rising to a peak 
at the back of the crown is quite different from a typical Warbling Vireo’s 
rounded head. Although this shape may change with the bird’s disposition, 
it was noticeable during the bird’s entire stay on the island, and all observers 
noted the contrast with the Warbling Vireos on the island simultaneously. An-
other feature atypical of the Warbling Vireo is the long primary projection—a 
Warbling Vireo’s primary projection is approximately half the length of the 
length of the visible tertials. The final and probably most critical mark against 
this individual being a Warbling is that p10 was 5.5 mm shorter than the 
primary coverts. The outermost primary of a Warbling Vireo of any subspecies 
should be at least 2 mm longer than the primary coverts (Table 1).

As the Warbling and Philadelphia Vireos are more closely related to each 
other than to the Red-eyed (Johnson et al. 1988, Murray et al. 1994), it 
might be expected that their hybridization is more likely, yet it has never been 
reported, and overlap of these two species’ breeding ranges is minimal (Pyle 
1997). The length of the longest primary relative to the primary coverts fits 
nicely within the range of the Red-eyed Vireo but well outside the range of the 
Warbling Vireo. If a Warbling Vireo were one of the parents, then the outermost 
primary should have been closer in length to the primary coverts. Furthermore, 
the shape of the supercilium was consistent with the Red-eyed, being straight, 
flared, and slanted upward posteriorly, as opposed to the curving, tapering 
supercilium of a Warbling Vireo. With the Warbling eliminated, the only hybrid 
pair that fits morphologically is Red-eyed × Philadelphia. By appearance, this 
bird does show features that look remarkably similar to a Red-eyed Vireo, such 
as the flat, sloping crown that peaks at the rear, dark lateral crown streaks, and 
a complete, dark eyeline, which, taken as a whole, gave this bird a “sterner” 
appearance than either a Warbling or a Philadelphia. The yellow wash across 
the middle of the chest is a trait of neither the Warbling nor the Red-eyed Vireo, 
and we infer that this mark came from Philadelphia Vireo parentage.
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ABSTRACT: The Northern Goshawk (Accipiter gentilis) is extremely rare and 
apparently irregular as a breeding species in southern California. Nesting has been 
confirmed only 13 times, twice at Mt. Abel, Kern County (1989 and 1990), five 
times at Mt. Pinos, Kern/Ventura counties (1904, 1960, 1989, 1990, and 2009), 
once in Ventura County (1919), once in the San Bernardino Mts., San Bernardino 
County (2004), three times in the Cuyamaca Mts., San Diego County (1937–1938), 
and once at Big Pine Mt., Santa Barbara County (2009). The nest at Big Pine Mt. 
was notable not only in being the first for Santa Barbara Co. but in being built in an 
exposed situation in a dead burned tree in partially burned forest.

On 13 June 2009, we discovered an active Northern Goshawk (Accipiter 
gentilis) nest (Figure 1) in the San Rafael Range near Big Pine Mountain. 
This remote portion of the San Rafael Range supports an “island” of mon-
tane coniferous forest that has been the subject of a long-term study of 
breeding birds. The documentation of this nest, which fledged two young, 
is the first confirmed record of breeding of the Northern Goshawk for this 
mountain range and for Santa Barbara County. The Northern Goshawk 
is an elusive species that occurs in southern California as a casual fall and 
winter visitor and as an extremely rare resident and breeder in some of the 
higher mountain ranges. Very low population densities, combined with the 
habitat’s remoteness and difficulty of access, have limited our knowledge of 
the species’ breeding in the region.

BIG PINE MOUNTAIN

Big Pine Mountain, in the San Rafael Range, is the highest peak in Santa 
Barbara County (2081 m). In 1968 and 1984, two wilderness areas were 
designated—the San Rafael Wilderness and the Dick Smith Wilderness—
and these areas, totaling 107,277 ha, comprise the majority of the San 
Rafael Range. In 2007, the Zaca Fire burned just over 97,000 ha in Santa 
Barbara’s backcountry, including portions of Big Pine Mountain. The habitat 
on the north slope of Big Pine Mountain can be classified as “mixed conifer 
series” (Sawyer and Keeler-Wolf 1995), consisting of a mature forest of 
white fir (Abies concolor), incense cedar (Calocedrus decurrens), canyon 
live oak (Quercus chrysolepis), sugar pine (Pinus lambertiana), Coulter 
pine (P. coulteri), and Jeffrey pine (P. jeffreyi) with a broken canopy. A 
few small, grassy meadows and chokecherry (Prunus virginiana) thickets 
are interspersed within open areas and areas of sparse canopy cover. The 
south-facing slopes around Big Pine Mountain are covered with chaparral 
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now early in succession; before the fire, they had been dominated by areas 
of dense manzanita (Arctostaphylos spp.), yucca (Hesperoyucca whipplei), 
scrub oak (Quercus berberidifolia), chamise (Adenostoma fasciculatum), 
and California buckwheat (Eriogonum fasciculatum). Although in the two 
years since the fire regrowth has been substantial, as of 2009 much of the 
intensely burned areas remained open and sparsely vegetated.

Big Pine Mountain received little ornithological coverage prior to the 
1970s (Lentz 1993). Access into these mountains was facilitated when a 
road was built by the Civilian Conservation Corps in the early 1930s, and 
some of the first visits shortly thereafter involved informal surveys for the 
California Condor (Gymnogyps californianus). It was here that some of the 
last remaining wild condors persisted, and in 1985 Big Pine Mountain was 
the location of one of the last attempts by the condor to breed before the 
remaining wild birds were taken into captivity (Snyder and Snyder 2000). 

During the summer of 1981, Joan E. Lentz initiated surveys of the breed-
ing avifauna of Big Pine Mountain, and these surveys have continued on an 
almost annual basis through the present. During each survey, one to three 
observers cover eight sites over one to two days. From 1981 through 2010 
and between 30 May and 22 July, there have been 33 surveys, including 24 
visits to the location where we found the Northern Goshawk nest in 2009 
(Lentz 1993 and unpubl. data). Although we cannot discount the possibility 
that Northern Goshawks had gone undetected prior to the 2009 survey, 
we believe that this nest represents a recent colonization of the area. The 
origin of these birds is uncertain, but there is a high likelihood that it was the 
mountains of southern Kern and northern Ventura counties. This region, 
which includes Mount Abel and Mount Pinos, is approximately 50 km to the 
northeast and has produced the most frequent reports and breeding records 
of the goshawk in southern California.

CURRENT BREEDING STATUS IN SOUTHERN CALIFORNIA

The first nesting record for southern California is based on a set of three 
eggs collected by Elmer Bowen on 6 May 1904 at Mount Pinos (Garrett 
and Dunn 1981; Western Foundation of Vertebrate Zoology 45214). Now, 
more than a century later, only a handful of additional Northern Goshawk 
nests have been found, and the species remains elusive and extremely rare 
throughout the region at any time of year.

There are summer sight records for the San Rafael Wilderness (Santa 
Barbara County), Mount Pinos (Kern and Ventura counties), Mount Abel 
(Kern County), Pine Mountain (Ventura County), Clark Mountain and the 
San Bernardino Mountains (San Bernardino County), San Jacinto Mountains 
(Riverside County), and Cuyamaca Mountains (San Diego County), but be-
fore 2009 nesting had been confirmed only 11 times, at Mount Pinos, Mount 
Abel, the San Bernardino Mountains, and the Cuyamaca Mountains.

For Ventura and southwestern Kern counties, there are two historical 
records and six more recent records from 1960 through 2009. In addition 
to the 1904 egg set mentioned above, E. J. Percy collected set of two eggs 
at an unknown location in Ventura County on 9 April 1919 (Keane 2008; 
Denver Museum of Natural History 31544). Also within Ventura County, 
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Figure 1. Northern Goshawk nest in burned tree, Big Pine Mountain, San Rafael 
Mountains, Santa Barbara County, California, 13 June 2009; nestlings 14–17 
days old.

Photo by Matt Victoria

there was an active nest with nestlings attended by two adults at Mount Pinos 
in 1960 (J. Wiley pers. comm.). In 1989 in Kern County, two nests were 
active simultaneously: one at Mount Abel, where a nest with two nestlings 
was discovered on 10 June (McCaskie 1989, Lentz 1993) and later fledged 
both young, and at the base of Mt. Pinos, where another pair was attending 
a nest (McCaskie 1989). The Mt. Abel nest was active again in 1990 and 
hatched two young in June, but it was later abandoned (McCaskie 1990, 
Lentz 1993), possibly because of predation of the nestlings. An observation of 
an adult and one or two fledglings 19–20 July 1990 at Mount Pinos in Kern 
County (McCaskie 1991, Lentz 1993) represents another successful nesting 
in this area, and two fledglings seen in both the Ventura and Kern portions 
of the mountain in 2009 represent a fourth. A sighting of an immature in 
the Grade Valley/Mutau Flats area, 19 km from Mt. Pinos and 16 km east of 
Pine Mountain, Ventura County, on 13 June 2001 (McCaskie 2001) suggests 
additional nesting in the area. A juvenile in Quatal Canyon, northwestern 
Ventura County, 9 October 2005 (D. Pereksta pers. comm.) may have been 
a dispersing bird that fledged nearby, as this locality is 21 km west of Mount 
Pinos. Northern Goshawks have probably bred around Mount Pinos more 
regularly, as additional observations both during and outside the breeding 
season in this region suggest, but the paucity of breeding records is probably 
a result of low observer coverage, limited survey efforts, and the likelihood 
that Northern Goshawks breed here, as throughout southern California, 
only intermittently. In contrast to the core of this species’ breeding range in 
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California (e.g., the northern Sierra Nevada), where suitable habitat is more 
extensive and continuous, the southern California mountains offer smaller, 
disjunct patches at the extreme southwestern edge of the species’ range. 

In San Diego County, there are three breeding records, all from the Cuy-
amaca Mountains. E. E. Sechrist collected a set of three eggs on 7 May 1937 
(Puget Sound Museum 13196) and noted on the back of the data card an 
observation of two young birds in the same area in June of the following year 
(Kiff and Paulson 1997). He collected another set of three eggs just two days 
after the first set on 9 May 1937, now preserved at the Delaware Museum 
of Natural History (31545). These represent the southernmost breeding 
records in California, and there have been no other summer observations 
in this county since (Unitt 2004). 

There is only one record of confirmed breeding for San Bernardino 
County. E. A. Cardiff (pers. comm.) heard Northern Goshawks vocalizing on 
10 August 2004 at a location in the San Bernardino Mountains where nest-
ing had been suspected. He subsequently found one fledgling, and another 
may have been present. Although breeding at this location has only been 
confirmed once, there are four summer sight records from the vicinity of 
the 2004 nest, in June 1997, 1999, on 16 July 2008 (E. A. Cardiff pers. 
comm.) and 4 July 2010 (R. McKernan pers. comm.).

In Riverside County, no nesting has been confirmed, but there are multiple 
spring and summer reports from the San Jacinto Mountains, as near Lake 
Fulmor 6 May 1978 (P. E. Lehman, McCaskie 1978), at Tahquitz Meadow 
7 June 1978 (D. M. Morton, McCaskie 1978), and near Lawler Lodge 30 
May 1987 (C. McGaugh, McCaskie 1987), suggesting that goshawks prob-
ably breed there sporadically in very small numbers. Most recently, Larry 

Figure 2. Recently fledged Northern Goshawk at Big Pine Mountain, 6 July 2009; 
approximately 40 days old.

Photo by Larry Sansone
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Mauran reported one adult at Laws Camp, junction of Tahquitz and Willow 
creeks, on 28 July 2007, but surveys of the San Jacinto Mountains by the 
San Diego Natural History Museum beginning in 2008, retracing the 1908 
expedition of Grinnell and Swarth (1913), have so far failed to record any 
Northern Goshawks (P. Unitt pers. comm.). 

OCCURRENCE IN SANTA BARBARA COUNTY

In his journal for 14 July 1971 (Santa Barbara Museum of Natural History 
library archives), Dick Smith (after whom the Dick Smith Wilderness in Los Pa-
dres National Forest is named), described an encounter with an adult Northern 
Goshawk and later two birds circling together near Lonnie Davis Campground, 
13 km from the 2009 nest site. Although compelling, the details confirming 
the identification, and photos accompanying the notes are inconclusive.

Otherwise, all of the previous occurrences of the Northern Goshawk 
from the mainland of Santa Barbara County involve winter visitors between 
November and February (Lehman 1994). Only one of these records is from 
the San Rafael Mountains; the other three are of one at 914 m in the more 
coastal Santa Ynez Mountains (La Cumbre Peak/San Marcos Pass, 31 De-
cember 1982, adult male struck a window, SBMNH 4651), and two from 
the lowlands, one in the interior (Paradise Campground, Santa Ynez Valley, 
7 December 1972, adult male struck a window, SBMNH 2109) and one 
coastal (Santa Barbara, 16–23 December 1972, immature). Also, Stewart 
and Delong (1984) reported an adult Northern Goshawk interacting with a 
Peregrine Falcon on San Miguel Island 12 November 1982, the only record 
for the eight California Channel Islands. One spring and one summer record 
published by Lehman (1994) have since been retracted by the observers.

Do these birds and others recorded at low elevations in southern California 
in winter originate from the few nesting in the local mountains or from much 
farther north? In contrast to eastern North America, where substantial move-
ments of this species are noted every few years, in the West the Northern 
Goshawk is generally considered a resident or a facultative migrant that 
undertakes only short movements to lower elevations in winter. Even in the 
West, however, fluctuations in the number of prey in the northern portions 
of the goshawk’s range can lead to sporadic invasions or irruptions in which 
birds migrate longer distances southward. During these irruptions, adults 
outnumber immatures. In the winter of 1916–1917 a large-scale invasion 
reached the western United States, including California (Grinnell 1917). 
Although the distinction between a western subspecies A. g. striatulus and 
a northern and eastern subspecies atricapillus is no longer recognized, Grin-
nell identified three California specimens collected in November 1916 (all 
adult males, including one in southern California from northeastern Imperial 
County) as the eastern subspecies. An invasion of this magnitude, which 
included reports of an additional 25 birds statewide, has not been paralleled 
since. More recent irruptions, from the 1970s through the 1990s, occurred 
every 10 years, in 1972, 1982, and 1992 (Wheeler 2003). The records 
from the lower elevations of Santa Barbara County fit this pattern and make 
a strong case for birds originating far to the north. Lowland records for 
southern California in other years are more difficult to explain.
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Nest in Santa Barbara County 

On 13 June 2009 when we discovered the nest at Big Pine Mountain, we 
observed both adults; the adult male was paired with a female that appeared 
to be in pre-definitive plumage, with a brownish cast to the upperparts, a dull 
eye, and coarsely barred chest, belly, and wing coverts. These characteristics 
suggest that she was probably two years old. We distinguished the female by 
her larger size and lower-pitched calls, the difference being especially evident 
when both birds were vocalizing simultaneously. On each wing primary 5 was 
missing, so the bird was in active molt, a process that is typically suspended 
while adults are feeding chicks and resumed after breeding (Pyle 2005), an 
adaptation to concentrate available energy on providing for the young. A 
bird in good physical condition, however, may continue molting during this 
period, and good condition may also contribute to a readiness to breed as 
a subadult (P. Pyle pers. comm).

The nest contained two nestlings that we estimated (on the basis of the 
criteria of Boal 1994) to be between 14 and 17 days old. It was placed at 
the broken top of a dead Jeffrey pine, approximately 20 m high, at an eleva-
tion of 1597 m. The nest tree had been burned by the recent Zaca Fire and 
was charred, with no limbs extending out from the trunk (Figure 1). The fire 
apparently burned the area around the nest with varying intensity, leaving 
a mosaic of some patches untouched or lightly burned, others completely 
devastated. The nest tree measured 124 cm in diameter at breast height 
and was situated at the bottom of a gradual (7%) northeast-facing slope. An 
intermittent stream was flowing 12 m from the nest tree. Some of the trees 
immediately surrounding the nest tree were alive and only partially burned, 
but none had branches overhanging the nest tree, which left the nest and 
nestlings completely exposed. Nesting in a burned tree and the lack of vegeta-
tion over and immediately surrounding the nest are atypical of the Northern 
Goshawk, which generally places its nests under the forest canopy and in a 
live tree (Squires and Reynolds 1997, Keane 2008). Other aspects of the 
nest site, such as the slope, maturity of the forest, tree height, and distance 
to water were typical of goshawk nests studied elsewhere (Shuster 1980, 
Hayward and Escano 1989). Both nestlings fledged sometime just prior 
to 6 July, when Jon Dunn, Larry Sansone, and Wes Fritz found them in a 
nearby tree. At this time, the fledglings were capable of short flights, but their 
feathers were not fully grown (see Figure 2). Gaede observed both fledglings 
again on 27 July, 0.5 km from the nest. Both were very vocal and remained 
together, frequently flying short distances under the forest canopy. 

In 2010, we visited Big Pine Mountain 12–14 June, and Curtis Marantz 
and Wes Fritz visited 6–8 July. We observed two Northern Goshawks in 
the same area as in 2009, but the nest was not occupied, and we found no 
evidence of nesting.
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ABSTRACT: We studied the diet of the Western Screech-Owl (Megascops ken-
nicottii) at the northern edge of its range, in southeast Alaska. To describe the diet 
in the breeding season we collected pellets from beneath roost trees or nest cavities 
of 10 radio-marked owls, their mates, and their young.  Mammals (found in 46 of 
48 groups of pellets, 98%) and invertebrates (81%) were the most frequently taken 
prey, birds (23%) the least. We tallied 115 mammalian and 25 invertebrate prey items 
(all insects). Mammalian prey was either rodents (Cricetidae) or shrews. To eliminate 
bias associated with pellet analysis and to describe the diet during the nonbreeding 
season, we analyzed stomach contents of 15 owl carcasses salvaged from September 
to February. Insects (47 of 57 prey items; 82%), particularly beetles and caterpillars 
dominated the contents of these stomachs numerically; mammals constituted only 
5 of 57 items (9%). Thus in southeast Alaska Western Screech-Owls feed to a large 
extent on small mammals, primarily deer mice (Peromyscus), and supplement that 
diet with insects, especially in the winter.

The Western Screech-Owl (Megascops kennicottii) is well distributed 
across western North America (Johnsgard 2002, Duncan 2003), in many 
parts of which it is associated primarily with riparian habitats.  In the Pacific 
Northwest, habitat loss in productive riparian areas and predation by the 
recently arrived Barred Owl (Strix varia) have raised concern for the status 
of this species (Elliott 2004), prompting listing of two subspecies, M. k. 
kennicottii and M. k. macfarlanei, as of special concern and endangered, 
respectively, in British Columbia (Cannings and Angell 2001, COSEWIC 
2002). Despite recent conservation concerns and the species’ wide distribu-
tion, little information on its diet is available (Cannings and Angell 2001, 
COSEWIC 2002).  

Knowledge of a bird’s diet is fundamental to an understanding of its ecol-
ogy (Marti et al. 2007). Because lack of sufficient prey is a primary factor 
limiting growth of populations of birds of prey (Newton 1979, 1998), an 
understanding of diet can only improve efforts at management and conserva-
tion, as it has for the Northern Goshawk (Accipiter gentilis; Reynolds et al. 
1992).  Across the Western Screech-Owl’s range, its diet comprises primarily 
small mammals, birds, worms, insects, and crayfish (Cannings and Angell 
2001). In general, southern populations consume more invertebrates than do 
northern populations, which feed primarily on small mammals, supplement-
ing the summer diet with insects (Hayward and Garton 1988, Cannings and 
Angell 2001, Davis and Cannings 2008). There is little specific information 
on the Western Screech-Owl’s diet in the northern coastal forests, where 
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the diversity of mammalian prey is more limited than in other parts of its 
range (MacDonald and Cook 2007). 

We sampled the diet of the Western Screech-Owl at the northern edge 
of the species’ range, in southeast Alaska, by analysis of both pellets and 
stomach contents. Our objective was to identify and quantify the prey taken 
in both the breeding (March–August) and nonbreeding (September–February) 
seasons.   

METHODS

Study Area

We analyzed pellets collected near Petersburg on Mitkof Island (56° 48′ N, 
132° 56′ W), in southeast Alaska, a sparsely populated region characterized 
by steep, rugged topography, coastal fjords, and large tracts of temperate 
rainforest. Mitkof Island is 545 km2 in size and ranges up to 1011 m in eleva-
tion. The island is naturally fragmented by mountainous terrain, wetlands, 
and various fine-scale disturbances such as wind-throw. Its forest is dominated 
by western hemlock (Tsuga heterophylla) and Sitka spruce (Picea sitchen-
sis), the understory by blueberry (Vaccinium spp.), devil’s club (Oplopanax 
horridus), and salmonberry (Rubus spp.).  Commercial logging has entailed 
extensive clearcutting on some parts of the island. Mitkof Island has a cool, 
wet maritime climate with average annual precipitation of 288 cm evenly 
distributed throughout the year (National Weather Service, Alaska Climate 
Database, http://pajk.arh.noaa.gov/cliMap/akClimate.php).

Data Collection

Using mist nets with an audio lure and a mouse as a decoy (Lewis and 
Kissling 2009), we captured 10 Western Screech-Owls and attached back-
pack-mounted radio transmitters (model TW-4, Biotrack, Ltd) with Teflon 
ribbon to three females and seven males. To describe their habitat use and 
nesting areas, we located these radio-marked birds at roost and nest sites 
approximately twice a week from March to May in 2005 and 2006 (Kissling 
and Lewis 2009). To study the breeding-season diet, we collected pellets 
(we found no prey remains) from beneath roost trees or nest cavities of the 
radio-marked birds, their mates, or their young from 26 April to 21 Septem-
ber. Pellets were filed in envelopes labeled with date, time, location, and the 
individual owl’s identity. We also recorded whether the pellet was found alone 
or in a cluster with other pellets. We dried, weighed, and dissected pellets in 
the laboratory, separating mammalian, avian, and invertebrate contents. We 
then identified items to the lowest possible taxon—mammals by dentition 
and skull characteristics (MacDonald and Cook 2006) and invertebrates by 
consultation with experts and collections (P. Atkins, U.S. Forest Service, 
Forestry Sciences Laboratory, Juneau). We were unable to identify birds to 
species or higher category because of the degradation and fragmentation of 
feathers and bones in the pellets. To eliminate some biases associated with 
pellet data (Lewis et al. 2004), we also obtained information from specimens 
at the University of Alaska Museum of the North, Fairbanks (UAM), where 
only three of 19 specimens included information on stomach contents: a 
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pair of adults (UAM 4180, 4181) collected in April 1982 near Sitka and a 
juvenile (UAM 20146) collected in August 2004 at Juneau.

To describe the diet in the nonbreeding season, we obtained 15 carcasses of 
Western Screech-Owls (eight adult and seven juvenile) found dead as a result 
of collisions with vehicles or windows in southeast Alaska from September to 
February, 2000–2007. We sexed the specimens and examined their stomach 
contents. Three of the stomachs were empty. Although we were able to as-
semble only 12 useful specimens, these data offer the only information about 
the species’ diet in southeast Alaska in the nonbreeding season.

Data Analysis

To avoid counting more than once a single prey item regurgitated in 
multiple pellets, we analyzed pellets collected at the same time and location 
as a group. We estimated the biomass of small mammals only, using the 
midpoint of the range of the species’ mass (MacDonald and Cook 2006). 
In estimating biomass, we considered all unidentified shrews to have the 
same mass as Sorex cinereus, the commonest shrew in southeast Alaska 
(MacDonald and Cook 2007) and the only one we positively identified. We 
assumed the proportions of unidentified rodents in our pellet samples were 
the same as those of the identified rodents (88% mice [Peromyscus] and 12% 
voles [Microtus] or lemmings [Synaptomys]) and used a weighted average 
value of 32.0 g for the mass of rodents (MacDonald and Cook 2006). We did 
not include unidentified mammals in the estimation of frequency or biomass 
because we were unable to approximate their mass reliably.

RESULTS

Pellet Analysis

We collected 125 pellets in 48 groups, with 1–13 groups per owl (mean 
5; standard deviation 4). The total mass of the pellets was 90.3 g, mean 
0.72 g), comprising mammalian (84.5 g; 94% by weight), invertebrate (3.1 
g; 3%), and avian remains (2.7 g; 3%; Table 1). By group of pellets, mam-
mals were most frequent (98%; n = 46), invertebrates were less so (81%; n 
= 39), and birds were least frequent (23%; n = 11; Table 1).

We tallied at least 115 mammalian prey items in the pellets. Of these, we 
could not further identify 5; the remaining 110 represented either shrews 
(Soricidae; n = 38) or rodents (Cricetidae; n = 72; Table 2). We identified 
65 of the mammalian items to one of five species:  cinereous shrew (n = 
3), northern bog lemming (Synaptomys borealis; n = 2), meadow vole 
(Microtus pennsylvanicus; n = 5), long-tailed vole (M. longicaudus; n = 1), 
and Keen’s deer mouse (Peromyscus keeni; n = 60; Table 2).

Two pellets were composed primarily of bird remains, but nine additional 
pellets had traces of feathers, possibly from the owl itself. We were unable 
to identify the birds to species or species group, but, given the density of the 
feathers and bones in the pellet, we are confident that at least two species 
of birds were depredated. 

We identified 25 invertebrate prey items (all insects) to four families in 
the orders Coleoptera (84%) and Hemiptera (16%; Table 3). Coleopteran 
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remains belonged to the Carabidae (n = 5), Dytiscidae (n = 5), and Cur-
culionidae (n = 6); the only Hemipteran family represented was the Belo-
stomatidae (n = 4; Table 3).

Carcass Analysis

In the 15 Western Screech-Owl carcasses, mammals (5 of 57 prey items; 
9%) did not constitute a large portion of the stomach contents; insects (47 of 
57 prey items; 82%) dominated the prey of both adults and juveniles (Table 4) 
in both the nonbreeding and breeding seasons (Figure 1). Caterpillars (67%) 
constituted a large portion of the stomach contents from the carcasses, 
particularly of adults (Table 4). We found no mammals in adults’ stomachs, 
but 5 of the 7 juvenile birds (71%) had mammal hair or bones in their stom-

Table 1 Contents (n = 125) by Mass and Fre-
quency of Occurrence in Pellets Collected at Roost 
and Nest Sites of the Western Screech-Owl, South-
east Alaska, 2005–2006

 Mass Frequency of occurrencea

Type of prey  Total (g) % n %

Mammalian 84.5 94 46 98
Avian 2.7 3 11 23
Invertebrate 3.1 3 39 81

aBy group of pellets found together (n = 48).

Table 2 Frequency of Occurrence and Proportion of Biomass of Small 
Mammals in Pellets Regurgitated by Western Screech-Owls, Southeast 
Alaska, 2005–2006a

 Minimum  Total 
Prey number Frequency (%) biomass (g) Biomass  (%)

Soricidae    
 Sorex cinereus,  
  cinereous shrew 3 3 11.4 0.5
 Unidentified shrew 35 32 133.0 5.5
Cricetidae    
 Synaptomys borealis,  
  northern bog lemming 2 2 60.8 2.5
 Microtus pennsylvanicus, 
  meadow vole 5 4 177.5 7.3
 Microtus longicaudus,  
  long-tailed vole 1 1 45.0 1.9
 Unidentified rodent 4 4 128.0 5.3
 Peromyscus keeni,  
  Keen’s deer mouse 60 54 1860.0 77.0

aUnidentified mammals (n = 5) excluded.
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achs (Table 4). Soft-bodied invertebrates other than beetles identified in the 
stomachs included worms and spiders (Table 4), both of which were limited 
to specimens recovered in the nonbreeding season (Figure 1).

DISCUSSION

Collection and analysis of pellets is an indirect method of studying birds’ 
diet, but the method allows a large sample to be collected with little dis-
turbance to the birds (Lewis et al. 2004, Marti et al. 2007). Owls typically 
swallow their prey whole, and highly acidic gastric juices assist in digestion 
(Duke et al. 1975). Undigested bones and fur and feathers are cast into a 
pellet that is regurgitated, so pellet analysis is biased toward prey that are 
not fully or easily digested. Mammals, in particular, are overestimated and 

Table 3 Minimum Number of Insects Found in Pellets 
Regurgitated by Western Screech-Owls, Southeast Alaska, 
2005–2006  

Prey Description n

Coleoptera  
 Unidentified beetles 5
 Carabidae  
  Unidentified  ground beetle 2
  Pterostichus sp. woodland ground beetle 3
 Dytiscidae: Dytiscus sp. predaceous diving beetle 5
 Curculionidae  
  Unidentified snout and bark beetle 4
  Hylobius sp. snout and bark beetle 2
Hemiptera  
 Belostomatidae:  
   Lethocerus americanus Giant Water Bug 4

Table 4 Identification and Minimum Number of Prey Items Identified in 
Stomachs of Carcasses Found Dead (n = 12) and Specimens (n = 3) of the 
Western Screech-Owl, Southeast Alaska, 1982–2007  

 Juvenile (n = 7) Adult (n = 8)

Prey n n
Mammalia 4 
 Unidentfied  
 Sorex sp. (shrew) 1 
Insecta 4 

Coleoptera: unidentified  2
Coleoptera: Pterostichus melanarius. 3 
Lepidoptera: unidentified caterpillar 4 24
Lepidoptera: Noctuidae (caterpillar)  10

Arachnida: Linyphiidae (spider) 2 
Oligochaeta: Lumbricidae (earthworm)  3

251



soft-bodied prey (e.g., earthworms) underestimated when a diet is described 
from pellets (Lewis et al. 2004).

In Alaska, on the basis of our analysis of regurgitated pellets, the Western 
Screech-Owl consumes primarily small mammals during the breeding sea-
son. Keen’s deer mouse, one of the most common and widely distributed 
mammals in southeast Alaska (MacDonald and Cook 2007), dominates the 
diet at this season. Although invertebrate remains contributed very little to 
the pellets’ total mass, they occurred in nearly all groups of pellets. All inver-
tebrates in pellets were insects and nearly all were beetles (Coleoptera), the 
hardened forewings (elytra) of which often persisted and allowed identifica-
tion of beetle remains. It is likely that other soft-bodied invertebrates were 
digested without leaving evidence in pellets. Invertebrates are notoriously 
difficult to detect with an indirect technique like pellet analysis, and the diets 
of known insectivores, such as the Flammulated Owl (Otus flammeolus), 
are not studied by pellet analysis (McCallum 1994). Thus, by this method, 
it is difficult to assess the importance of invertebrate prey to the Western 
Screech-Owl in southeast Alaska. Because both insects and mammals were 
consistently represented in the pellets, we conclude that, during the breeding 
season, these owls feed on small mammals, primarily deer mice, but supple-
ment their diet with numerous invertebrates, which were probably underes-
timated in our analysis. Avian remains were insignificant in the diet.  

We intended carcass analysis to provide information about diet without the 
bias associated with pellet analysis (Lewis et al. 2004). Yet, except for the 

Figure 1. Minimum number per carcass of prey items by class identified in stomachs 
of carcasses and specimens of the Western Screech-Owl in the nonbreeding 
(September–February; n = 10) and breeding (March–August; n = 5) seasons in 
southeast Alaska, 1982–2007.
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two specimens from Sitka, the carcasses were of birds found dead, so they 
may not be an unbiased sample, possibly composed of birds predisposed 
to mortality, as from starvation. Because Keen’s deer mouse and the other 
mammalian prey species are active in southeast Alaska year round, we were 
surprised that few owl stomachs contained mammalian remains. Western 
Screech-Owls regurgitate a large pellet about 4 hours after consuming a 
small mammal, then usually produce a second pellet about 1/3 of the size 
of the first 1 hour later; after the second pellet is cast, the bird is ready to 
begin hunting and feeding again (Cannings and Angell 2001). Therefore, 
analysis of stomach contents might be positively biased toward invertebrates, 
in terms of frequency of occurrence, because an owl cannot cast a pellet 
without a large amount of undigested material (e.g., mammalian remains) in 
the stomach. In other words, to cast a pellet, an owl would need to consume 
many invertebrates but only one small mammal. Regardless, the carcass 
analysis provided information on soft-bodied invertebrates, especially insects, 
which appear to constitute an important part of the Western Screech-Owl’s 
diet year round. Although our sample is small, we found a greater diversity 
of invertebrates eaten in the nonbreeding season. Perhaps invertebrates 
provide an alternative food source when foraging is restricted to areas with 
little snow cover. The value of invertebrates in the Western Screech-Owl’s 
diet has been documented elsewhere throughout the year (Smith and Wilson 
1971, Fraser et al. 1999).

One benefit of pellet analysis in the study of the diet of mammal-eating 
owls is that it can provide specimen evidence of small mammals that are 
rare or difficult to trap. For example, there are no specimen records of the 
northern bog lemming for Mitkof Island (MacDonald and Cook 2007), yet 
we found two individuals in our study. Because these owls were equipped 
with radio transmitters, we are confident that they were not flying to 
neighboring islands to hunt (Kissling and Lewis 2009). Such records are 
especially important in an island ecosystem where endemism has become 
a heightened concern for conservation biologists and managers (Cook et al. 
2006). Analysis of owls’ diet, therefore, may contribute to the understanding 
of small mammals’ distribution, given some basic understanding of the owls’ 
food habits and preferences.  

Despite the limitations and potential biases of our methods, we provide 
the first data on the diet of the Western Screech-Owl in southeast Alaska. 
As elsewhere, this species’ diet is diverse, with small mammals, especially 
deer mice, constituting most of the biomass, but insects contribute sig-
nificantly throughout the year (Cannings and Angell 2001 and references 
therein, Davis and Cannings 2008). We suspect that the diet varies little 
spatially across southeast Alaska because deer mice and, presumably, 
insects, are ubiquitous and well-distributed on all islands (MacDonald and 
Cook 2007). Temporally, however, we speculate that invertebrates are 
especially important food when small mammals are scarce or unavail-
able, as during heavy snow. Because Western Screech-Owls defend 
their territories year round (Cannings and Angell 2001), their diet may 
in part explain their close association with riparian habitats in southeast  
Alaska, where an overstory of large trees provides protection from heavy 
snow accumulation on the ground and thus increased access to prey there 
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(Harestad and Bunnell 1981, Kirchhoff and Schoen 1987). Therefore, to 
provide year-round habitat for the Western Screech-Owl, and likely other 
birds, we advocate protecting low-gradient streams at low elevations in 
southeast Alaska.
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NOTES

A POSSIBLE HOSTILE TAKEOVER OF A MATED 
FEMALE BY A MALE AMERICAN DIPPER
MARY F. WILLSON, 5230 Terrace Place, Juneau, Alaska 99801; mwillson@gci.net

KATHERINE M. HOCKER, 7995 North Douglas Hwy, Juneau, Alaska 99801

We report a possible hostile takeover of a female (and a territory) by a male Ameri-
can Dipper (Cinclus mexicanus) near Juneau in southeastern Alaska in 2006. The 
evidence is circumstantial but strongly suggestive, in light of previous studies. 

Infanticide by unrelated conspecific individuals, both male and female, is widespread 
among mammals (Hrdy 1979) and birds (Chek and Robertson 1991, Møller 2004, 
Veiga 2004). Usurping males kill existing offspring, quickly making the bereft female 
ready to mate again (e.g., Hrdy 1979, Freed 1986, 1987). In passerine birds, infan-
ticide by adult males occurs in a variety of species (e.g., swallows, wrens, sunbirds, 
starlings; Møller 1988, Freed 1986, 1987, Kermott et al. 1990, Goldstein et al. 
1986, Robertson and Stutchbury 1988, Smith et al. 1996), often giving the usurper 
a mate or sometimes both a mate and a nest (Hansell 2000). Infanticide by a usurping 
male at a given nest may be spread over more than one day (Goldstein et al. 1986, 
Kermott et al. 1990, Yoerg 1990).

J. P. Loegering (in Kingery 1996) reported a possible case of infanticide and usur-
pation of a female and her nest by a male American Dipper in Oregon. An intruding 
male drove away a parental male, whose nestlings were found dead in the stream 
the next day. The intruder mated with the female of the original pair; they replaced 
the old nest lining and nested together. Infanticide by the White-throated Dipper (C. 
cinclus) of Eurasia has been reported also, but in that case it was not followed by 
usurpation of the mate (Yoerg 1990).

We studied American Dippers near Juneau from 2003 through 2008 (Willson and 
Hocker 2008 and 2009, Willson et al. 2009). The information from that project 
provides the background for interpreting this observation of usurpation of a mated 
female (and a territory) by a male dipper on a tributary of Fish Creek on Douglas 
Island, in Juneau. 

On 13 June 2006, we observed a pair tending a nest (A), feeding chicks, and 
brooding, but we also saw a dead hatchling (with broken egg shells) in the creek. On 
14 June, the pair was still feeding chicks. We banded the attentive male; the female 
was already banded with a distinctive combination of colored plastic bands. On 20 
June, the banded female was lining a new nest (B) just a few meters downstream, 
with an unbanded male in attendance. An unbanded male was carrying mayflies to 
nest B on 27 June, presumably to the incubating female. Nest A had failed by then, 
but nest B fledged several chicks by 8 August, and an unbanded male was carrying 
fish and insects to them. The nearest neighboring pairs nested hundreds of meters 
away, both upstream and downstream, and the new male had acquired the territory 
of the original male, which we never saw again.

If the chicks in nest A died independently of mate replacement, we would have 
expected the banded pair to renest together, as observed for several other banded 
pairs whose first attempt failed (our observations). If the original male died, we would 
have expected the widowed female to raise the chicks by herself, because we have 
observed several such females to do so successfully (Willson and Hocker 2008). Neither 
of these expectations was met in this case. The original male appeared to be in good 
condition and within the normal weight range when he was banded. 

Nest B was being lined just 6 days after young chicks were being fed and brooded 
in nest A, indicating that the construction of nest B must have begun several days 



NOTES

257

earlier. Because the large amount of moss used to build the exterior of dipper nests 
normally requires several days at least, the replacement of the original male by the 
new male must have occurred soon after the former was banded. It is unlikely that 
the banding itself had any negative effects; we have banded over 100 dippers with 
no observable ill effects. It is likely that usurpation was already beginning on 13 June, 
when the dead chick was found. 

The breeding season of 2006 followed a year of good apparent annual survival 
of adults and high nest success (Willson and Hocker 2008, Willson et al. 2009) 
suggesting that the local population was relatively high and few potential territories 
were vacant (Willson et al. 2009). These conditions would increase the likelihood of 
intense competition for mates and territories, as documented for the Barn Swallow 
(Hirundo rustica; Møller 2004).

We thank Ray Danner for expert field assistance.
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BOOK REVIEW
The Contra Costa County Breeding Bird Atlas, by Steven Glover. 2009. 

Mount Diablo Audubon Society, Walnut Creek, CA. 260 pages, 56 black and white 
illustrations by Dana Gardner. Two color maps and numerous black and white maps. 
Paperback $26.80 (with shipping and taxes). Purchase through www.diabloaudubon.
com. ISBN: 978-0-615-30194-5.

Situated in northern California, Contra Costa County is one of nine counties that 
make up the San Francisco Bay Area. It extends from San Francisco Bay north to 
the San Joaquin Delta and east to the western edge of the Central Valley. Located in 
the heart of the county is Mount Diablo, a major geographic feature and focal point. 
These diverse regions contribute to the avian richness of the county, which supports 
habitats for such nesting species as the Black Oystercatcher, Swainson’s Hawk, and 
probably the Black Rail.  Additional breeding birds of conservation concern include 
the Tricolored Blackbird, Yellow-billed Magpie, and Least Tern. In size, Contra Costa 
County ranks 48th among California’s 58 counties, but as of 2008, it was the ninth 
most populated, with over a million people. 

This atlas presents accounts for 161 species, of which 149 were confirmed 
breeding during the study from spring 1998 through summer 2002. Additional 
information updates the accounts to 2008. Glover notes that publication was “long 
overdue,” but frustration over the six year delay was offset by online access to excellent 
color maps for each breeding species. At this writing, the maps are still available at  
www.flyingemu.com/ccosta/.

Compared to other published atlases for the San Francisco Bay Area, this book is 
longer than the ones for San Mateo, Sonoma, and Napa counties but shorter than 
those for Marin or Santa Clara.  Fifty-six fine scratchboard drawings of local birds by 
the famous illustrator Dana Gardner, 53 of which were originals created especially 
for this atlas, add a consistent touch of beauty to the book. All but two drawings are 
located near the corresponding species accounts.

Printed on the inside front and back covers are two attractive color maps of the 
county. That in the front is an enhanced version of the maps in the species accounts 
and one of the most valuable features of this atlas. There is nothing to fold out or lose, 
and the map can be located immediately when needed. It shows bays and waterways, 
some relief in the Coast and Diablo ranges, regional and state parks, and major reser-
voirs and watershed lands. Key features such as town and city names, major highways, 
and the atlas’s block grid make this map very useful for identifying additional locations 
that were necessarily omitted from the smaller maps. The land-cover (vegetation) map 
on the inside back cover shows the county with a key to the colors identifying various 
habitats. Readers unfamiliar with the county’s exact location may have also benefited 
from a simple map showing Contra Costa County within California.

The text for this atlas is quite reader-friendly. After the introduction and three pages 
of extensive acknowledgments, a section addresses the topography and geography 
of the county, including climate. The section on plant communities is followed by a 
description of methods employed for this atlas. The number of breeding species, new 
species (no fewer than six were confirmed breeding for the first time during the atlas 
period), and other highlights, as well as questions left unanswered, are discussed in 
the results section. Also included is a table ranking the species by number of blocks, 
though it is apparently missing two species. The section on birds of conservation 
concern presents a preliminary list of species of concern for Contra Costa County, 
as well as those on federal and state lists and Audubon’s watch list. As a resident 
of this county, I found the pages comparing the breeding birds in 1927 and 2008 
especially interesting, a glimpse into the avian world of a less populated Contra Costa 
County I will never know.

Western Birds 41:258–259, 2010
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After a brief introduction, the species accounts begin on page 25, most fitting onto 
one page, some slightly longer, all written by Glover. Beneath the family, common, 
and scientific name of each species is an atlas map with its key. The maps are smaller, 
less detailed, gray-scale versions of the color map on the inside front cover. The only 
place name on each map is Mount Diablo, reducing cluttering text. The maps contain 
107 5-km squares, defined by the Universal Transverse Mercator grid. Just as in the 
atlas for Marin County (Shuford 1993), three small circles, black, half black, or white, 
indicate confirmed, probable, and possible breeding respectively, allowing for easy 
viewing of the map beneath. 

In each account, the text begins with a brief introduction, many with charming and 
perceptive quotes by Dawson (1923), followed by four standardized sections that fol-
low the format of the Monterey County atlas (Roberson and Tenney 1993). “Current 
Status and Distribution” examines where the species can be found within the county, 
comments on abundance, and comments briefly on habitat. “Historical Occurrence” 
was well researched, with many references to Grinnell and Wythe (1927), Grinnell and 
Miller (1944), Bousman (2007), and others. “Breeding and Natural History” distills 
atlas data and information from other resources to interpret each species’ chronology 
of breeding. Detailed aspects of breeding and natural history were covered in depth 
in the Marin and Monterey County atlases so are not included here. The accounts 
conclude with “Conservation.” Comments on the future of many species take on a 
foreboding sense of doom, or at least of decline. Loss of suitable habitat is often cited 
as a primary reason, especially in the eastern part of the county. But other species 
are stable or increasing, often adapting to human development or protected by the 
county’s extensive parklands and watersheds. 

The appendices complete the atlas with comments on former breeding species (2), 
species confirmed after 2002 (2), potential breeding species (41), scientific names of 
plants mentioned in the text, and, last, a comprehensive chart of the atlas’s blocks, with 
numbers of species, hours, and observers. Take note of how many blocks were surveyed 
by Glover himself. Eight pages of references cited present many wonderful resources.  
Glover notes, “The finished product is the result of the best efforts of a group of 
amateur field ornithologists.” These people are to be commended, especially the 
author himself, who worked hard to present an atlas worthy of a place in California’s 
ornithological history. As one who has birded extensively in this county, I return to 
this reference repeatedly. I highly recommended The Breeding Bird Atlas of Contra 
Costa County to anyone who wants to learn more about the breeding birds of this 
county of the “opposite coast,” as well as the amazing avian diversity of the San 
Francisco Bay area and California.
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VIRGINIA P. JOHNSON RECEIVES  
WFO’S ALAN M. CRAIG AWARD

In 1987, Western Field Ornithologists instituted the 
Alan M. Craig Award, to be given “on an irregular basis 
for exceptional service to the organization.” After con-
siderable discussion last year, WFO’s board of directors 
decided to resurrect this award and to set about seeking 
and evaluating nominees.

Ultimately there was little question of whose service 
has been so exceptional as to deserve the award: 
Virginia (Ginger) P. Johnson, who has served WFO 
continuously throughout its existence. The award was 
presented at WFO’s annual meeting in Palm Desert on 16 October 2010 and included 
a framed print of Sabine’s Gulls in flight, specially created by Andrew Birch.

Since 1970, when she was one of the founding members of the organization and 
one of the founding editors of California Birds, Ginger has volunteered her time to 
produce our journal. Her sketch of a Sabine’s Gull provides the logo that has identi-
fied us since the outset. 

Before the advent of the computer age Ginger painstakingly assembled each issue 
by hand, cutting the typeset copy and arranging it into pages for the printer. After this 
task became electronic, she continued working on other basic steps of quality control in 
production of a journal, checking the work of the typesetter to ensure all corrections are 
made properly and all the illustrations are in place. Every issue of Western Birds bears 
the stamp of Ginger’s high standards. As we publish ever more color photographs, the 
importance of another of her roles looms ever larger. In the process of printing, eight 
pages are still printed on a single large sheet, which is folded and cut into what printers 
call a signature. WFO pays for color in the journal on the basis of the signature, so 
we maximize the bang for our buck when we distribute the maximum number of color 
photos onto the minimum possible number of signatures. For each issue with color 
photos, Ginger finds this minimum and directs the photos’ placement, often reordering 
the articles, in a process equivalent to solving a complex puzzle, requiring balance, inge-
nuity, and good judgment. By ensuring we maximize our efficiency, Ginger has saved 
WFO thousands of dollars over the years. Ginger’s work has contributed substantially to 
Western Birds’ improvement and WFO’s financial health at a time when the economy 
is sagging and many organizations and publications are struggling.

In addition to her work on Western Birds, Ginger continues her work as an expe-
rienced bird bander, monitors Least Tern colonies in San Diego, participates regularly 
in the San Diego Christmas bird count, and participated in the San Diego County 
bird atlas. She enjoys birding with her many friends in San Diego and the Southwest 
and has taken numerous birding trips farther afield.

Ginger’s work has been quiet and behind the scenes, but every member of WFO and 
every reader of Western Birds benefits from her diligence and dedication. In a span of 
40 years each of us must face crises, and Ginger has been no exception. Yet through 
all the ups and downs she has kept working on our behalf on every issue of the journal 
published since its inception in 1970. Such steadfast dedication to WFO’s mission 
merits recognition with the Alan M. Craig award and inspires our heartfelt thanks.

The award’s name honors another individual who, like Ginger, was both a found-
ing member of the organization and a founding editor of California Birds. In 1973, 
when the organization expanded its range of interest and California Birds became 
Western Birds, Alan became the journal’s editor. He guided the publication in that 
role for another 14 years. Fittingly, Alan was the first recipient of the Alan M. Craig 
Award. Ginger is the second.

Philip Unitt and David E. Quady
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DOCUMENTING REPEATED OCCURRENCES OF 
INDIVIDUAL BIRDS WITH DIGITAL IMAGES
PETER PYLE, The Institute for Bird Populations, P. O. Box 1346, Point Reyes Sta-
tion, California 94956

BRIAN SULLIVAN, Cornell Lab of Ornithology, 159 Sapsucker Woods Rd., Ithaca, 
New York 14850

The currency of bird records committees has been “records,” but the definition 
of a record is not as simple as it may seem.  Does a flock of 17 Hudsonian Godwits 
(Limosa haemastica) in Oregon constitute 1 or 17 records? What about a Thick-billed 
Kingbird (Tyrannus crassirostris) that returns winter after winter but is gone each 
spring, or a Neotropic Cormorant (Phalacrocorax brasilianus) that occurs off and on 
at the same location for years but is absent for months at a time?  Multiple records 
at different locations, furthermore, might or might not consist of repeated sightings 
of the same individual. It is these sorts of scenarios that have led the California Bird 
Records Committee (CBRC 2007) and others to focus more on individual birds than 
on records per se. 

It is therefore useful, when possible, to determine whether the occurrence of a rare 
bird is simply a repeated observation of the same individual or a unique observation 
of a new individual. A better understanding of this issue promotes a clearer assess-
ment of vagrancy patterns within a given geographic region, and an assessment of 
how many individuals are involved in a set of records is now typically part of record-
committee processes. Evaluating “same-bird” issues is often easier said than done, 
but the advent of digital photography along with improved knowledge of molt and 
age/sex determination has enhanced our ability to analyze and assess individual birds. 
Here we consider the recognition of the same bird observed at multiple locations, at 
times hundreds or more kilometers apart.

Reports of the Snow Bunting (Plectrophenax nivalis) in California are reviewed by 
the California Bird Records Committee. Of 100 individuals recorded through Febru-
ary 2004, 97 occurred in the northern half of the state and 99 from late October 
through February (CBRC 2007). It was thus of some significance that two individuals 
appeared in southern and central California in April and May 2009, one at Ocean 
Beach, San Diego County, 30 April–7 May (McCaskie and Garrett 2009; CBRC re-
cord 2009-083) and one at Point Pinos, Monterey County, 23–26 May (Rottenborn 
et al. 2009; CBRC 2009-091). The unusual dates and locations plus the timing of 
the two records led us to suspect that only a single individual may have been involved, 
and we believe that flight-feather-wear patterns and other plumage features captured 
in digital images confirm this possibility. 

The upper image on the outside back cover of this issue was taken by Eric Kallen 
at Ocean Beach on 2 May 2009, the bottom image was taken by Sullivan at Point 
Pinos on 26 May 2009, and enlarged cropped images of the primaries and rectrices 
in each photo are shown on the inside back cover. In each case, the worn flight feath-
ers and wing coverts along with the extensive dark on the primary coverts and other 
feathers indicate a female Snow Bunting in its first cycle (first spring) (Pyle 1997). The 
Snow Bunting has no prealternate molt, so its appearance  in the breeding season 
is the result of the whitish to rusty veiling of fresh feathers wearing off to reveal the 
black feather centers and a blacker overall aspect. The upperparts being darker at 
Point Pinos than at Ocean Beach is thus consistent with the effects of feather-edge 
loss during the 24-day interim. Likewise, the Snow Bunting’s bill can change quickly 



FEATURED PHOTO

262

from yellowish with a black tip in winter to black in summer, explaining the difference 
in bill color in the two images.

The preformative molt of the Snow Bunting is partial; the juvenal wing and tail 
feathers are retained through the first cycle and often appear uniform in wear (rather 
than showing “limits” or “clines” resulting from molts). On a single individual, however, 
primaries of the same generation often vary in their degree of fading or bleaching 
as a result of variation in the feathers’ quality and their exposure to the elements as 
related to both the position of the feather on the wing and the bird’s individual habits. 
Individual feathers can also be replaced accidentally or “adventitiously” during a cycle, 
an occurrence that should not be confused with molt. We believe that a combination 
of such factors has led to diagnostic signatures of primary wear on each wing that can 
be used to confirm that the Ocean Beach and Point Pinos Snow Buntings represent 
the same individual.

In the Snow Bunting, which has nine primaries, p8 and/or p7 are the longest 
primaries, with p9 shorter, so the outermost visible primary in the field is often p7, 
and this is the case on both wings in both images, with the inner edge and tip of 
p8 variably visible behind p7 as well. Note that on both right wings p7 is bleached 
and notched at the tip near the shaft, p6 is moderately bleached with a pale shaft 
streak near the tip, p5 is fresher, p4 is more bleached and ragged near the tip, and 
p3 is fresher and cleaner. On the left wing, note that p7 and p8 are worn, the latter 
having a double notch at the tip, and that p6 is much fresher and has a small pale 
spot at the tip. Pyle’s examination of 30 specimens of first-cycle Snow Buntings at 
the California Academy of Sciences revealed that none of 60 wings had patterns of 
wear similar to those on these birds, most showing an expected gradation in bleach-
ing from the innermost (least exposed) to the outermost (most exposed) feather (see 
Pyle 2008 for discussion of such wear clines). We suspect that on this bird the right 
p5 may have been lost accidentally and replaced during the previous fall, helping to 
explain its appearing fresher than both p4 and p6 on this wing.

Several other feather details indicate that the two images represent the same in-
dividual. These include the pointed tip and notch to the inner web of the left middle 
tertial (s8), the cleaner and more tapered right middle tertial, and the attenuated left 
central rectrix along with the more sinuate right central rectrix, a probable effect 
of wear because the left feather, lying atop the tail, is more exposed. Additionally, 
given the Snow Bunting’s variability in plumage, the head and body are very similar 
in appearance when the effects of feather wear described above are accounted for. 
On the basis of examination of feather details in tens of thousands of bird specimens, 
Pyle is convinced that all of the similarities described above cannot have resulted from 
chance and that these two “records” represent the same individual, despite the fact 
that the observations were 610 km apart. The CBRC has concurred with this opinion 
(G. McCaskie pers. comm.).

Digital imagery is allowing us to address “same-bird” issues such as this example 
more effectively, but molt and feather wear must be accounted for when such com-
parisons are made. We suspect that one suggestion that the two Snow Buntings were 
different individuals (Rottenborn et al. 2009) was based on lack of consideration of 
these factors. Other individual birds recently documented at different locations through 
the use of digital imagery include a Harlan’s Hawk (Buteo jamaicensis harlani) 
photographed in Colorado and Alaska (Schmoker and Ligouri 2010), a second-cycle 
Yellow-billed Loon (Gavia adamsii) that moved between Tomales and Bodega bays 
in California from November 2008 to August 2009 (CBRC unpubl. data), several 
examples of Crested Caracaras (Caracara cheriway) moving up and down California 
(e.g., Figure 1, Pike and Compton 2010, K. Nelson unpubl. data), and a Wandering 
Albatross (Diomedea exulans) that was observed 13 September 2008 off Oregon 
(Gillson 2009) and, 12 days later, 430 km SSW of Point Arena, Mendocino County, 
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Figure 1. First-winter Crested Caracara (Caracara cheriway) at Hansen Dam, Los 
Angeles County, 31 January 2007 (A); near Goleta, Santa Barbara County, 2 
February 2007 (B); and at Pebble Beach, Monterey County, 25 February 2007 (C). 
On the right wing note the broken p6 and hole in p10, which, along with many 
other features distinctive of individual primary tips of both wings, confirm that these 
images depict the same individual (Pike and Compton 2010). The extensive northward 
movements of this and other Crested Caracaras in California (K. Nelson pers. comm.) 
suggests they dispersed naturally from their breeding range farther south rather than 
being escapees from captivity.  

Photos by Linda Leroy (A), David Levasheff (B), and Don Roberson (C)
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California (outside of the 370-km limit within which the CBRC reviews records), ap-
proximately 675 km from the Oregon locality (Figure 2). We suspect that many other 
cases of the same bird at different locations will be documented, and we encourage 
bird records committees and others to consider this possibility carefully when evaluat-
ing digital images. 

ACKNOWLEDGMENTS

We thank Eric Kallen, Jim Cotton, Greg Gillson, Linda Leroy, David Levasheff, 
and Don Roberson for use of their images and Maureen Flannery at the California 
Academy of Sciences, San Francisco, for assisting Pyle with the examination of Snow 
Bunting specimens there. The manuscript was improved via reviews by Kimball L. 
Garrett, Daniel Singer, and Steve N. G. Howell. This is contribution 391 of the 
Institute for Bird Populations.

   



Figure 2. Wandering Albatross (Diomedea exulans) 65 km off Rock Point, Lincoln 
County, Oregon, 13 September 2008 (A, C) and 430 km SSW of Point Arena, 
California, 25 September 2008 (B). The similarity in head plumage and (especially) 
the pattern of molt of the secondaries, as indicated by the raggedness along the trailing 
edges of the wings, imply that these two observations involve the same individual. In 
the albatrosses, patterns of molt of the secondaries are complex (Pyle 2008); on this 
individual, it appears that s1–s6, s14, and s18–s30 (or so) of the left wing had been 
replaced, whereas s7–s13 and s15–s17 were retained juvenal feathers (C), suggesting 
that this bird was in its second or third cycle. 

Photos by Greg Gillson (A, C) and Jim Cotton (B)
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