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Abstract— Populations of cactus ferruginous pygmy-owls in northern Sonora, Mexico may aid 

recovery of the owl population in Arizona and contribute to long-term persistence of pygmy-owls in the 

Sonoran Desert.  Because of the documented decline of pygmy-owls in Arizona and the proposed removal 

of pygmy-owls from the federal list of threatened and endangered species (USFWS 2005), data on 

abundance and demographics of populations in neighboring Sonora, Mexico are important.  In 2005 we 

continued to monitor trends in abundance of pygmy-owls in northern Sonora along 54 km of transects 

within 75 km of Arizona where we observed a decline between 2000 and 2004.  Although relative 

abundance of pygmy-owls in 2005 increased somewhat relative to previous years, relative abundance has 

declined by an average of 6.0 ± 1.9% (± SE) per year (P = 0.0021) between 2000 and 2005, a 29.8% 

decline across all years.  If populations of pygmy-owls continue to decline in northern Sonora 

conservation actions may be necessary and recovery options in Arizona may be reduced.  

 

INTRODUCTION 

Although once described as common in lowland central and southern Arizona (Bendire 1888, 

Fisher 1893, Breninger 1898, Gilman 1909, Bent 1938), cactus ferruginous pygmy-owls (Glaucidium 

brasilianum cactorum, hereafter, pygmy-owls) have declined throughout much of their former range in 

Arizona (USFWS 1997, Johnson et al. 2003).  Immediately south of Arizona in northern Sonora, Mexico, 

pygmy-owls occur primarily in the Arizona Upland Subdivision of the Sonoran Desert and in Semidesert 

Grassland vegetation communities where woodlands are near stands of large saguaro cacti (Carnegia 

gigantea) (Flesch 2003).  Because pygmy-owls are more abundant in northern Sonora, these populations 

may prove critical for recovery in Arizona as well as for long-term persistence of pygmy-owls in these 

vegetation communities.      

Despite the importance of pygmy-owl populations in northern Sonora, abundance had declined by 

almost 37% between 2000 and 2004 (Flesch and Steidl, in press).  Because this is a substantial decline 

over a relatively short time frame, continuing annual surveys of pygmy-owls in Sonora is important for 
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monitoring their status.  Therefore, in 2005 we surveyed areas selected at random in 2000 for a sixth 

consecutive year and describe trends in these owl populations.   

 

METHODS 

As part of a statewide survey to document distribution, abundance, and habitat of pygmy-owls in 

Sonora, we surveyed 71 transects clustered around 23 randomly selected points in northern Sonora in 

2000 (Flesch 2003).  Transects were located along the closest accessible (within 1 km of a road) drainage 

(>2 m wide) in as many as 4 topographic formations (valley bottoms, lower bajadas, upper bajadas, and 

canyons) found within 20 km of random points.  In this initial sample we detected ≥1 male pygmy-owl 

per transect at 14 of 23 points.  We then randomly selected 6 of these 14 points that included a total of 18 

transects across 4 geographic regions: in the watersheds of the Upper Rio Altar, the Middle Rio Sasabe, 

and the Upper Rio Plomo and near the town of Sasabe (Fig. 1).  All 18 transects combined totaled 53.7 

km in length and were located between 740 and 1,035 m elevation in or at the edge of the Arizona Upland 

subdivision (n = 7) and Semidesert Grassland (n = 11).  We surveyed the same transects once each year 

between 2000 and 2005.  

We broadcast territorial calls to elicit responses from pygmy-owls along a series of 5 to 8 stations 

spaced 350 to 400 m apart along drainage channels.  If we detected an owl, we increased spacing of the 

next station to 550 to 600 m to reduce the probability of detecting the same bird more than once and used 

these same station locations in subsequent years.  At each station we alternated listening and calling 

sequences every 30 to 45 sec with listening periods during the first and last 30 sec.  We remained at 

stations for 8 min or until 1 min after an owl was detected, an approach adequate to detect 99% of 

territorial male pygmy-owls (Flesch 2003).  Detectability of male pygmy-owls during the breeding season 

approaches 100%.  In Texas 9 of 9 radio-marked males responded to territorial calls from 550 m away 

(Proudfoot et al. 2002).  In northern Sonora 10 of 10, 15 of 17, and 11 of 14 nesting males responded 

within 8 min when challenged from 100, 300, and 500 m from their nests, respectively (unpubl. data).  

We surveyed from 1 hr before to 3 hrs after sunrise between 17 April and 5 June during the incubation 
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and nestling stages of the breeding period.  In 2005 all surveys were completed between 21 April and 19 

May.  We did not survey during rain or when winds exceeded 20 kph (Beaufort scale ≥3).  We 

determined sex of each owl based on vocalization patterns (Proudfoot and Johnson 2000) and used 

distance and direction of responses to differentiate among owls that did not respond simultaneously.  If 

we had difficulty determining whether subsequent detections represented different individuals, we 

resurveyed selected areas by walking back up transects and occasionally used multiple observers to avoid 

double counting.        

We estimated abundance of pygmy-owls by calculating number of males recorded per station for 

each transect for each year.  We assessed within-transect trends in owl abundance by regressing 

abundance against year after blocking on transects, which is equivalent to a univariate repeated-measures 

ANOVA.  We treated year as a fixed effect and transect as a random effect.   

 

RESULTS 

Transect length averaged 2,983 ± 116 m (± SE) (range = 2,300-3,850) with 6.8 ± 0.2 stations per 

transect and a total of 123 stations along the 18 transects.  We detected a total of 222 males over 6 years; 

55 in 2000, 32 in 2001, 36 in 2002, 37 in 2003, 28 in 2004, and 34 in 2005.  Number of males detected 

per transect averaged 2.1 ± 0.2 overall and ranged from 0 to 7 for all transects and years.    

Across the study area, relative abundance of pygmy-owls declined by an average of 0.027 ± 

0.0085 males/station/year from 2000 to 2005 (t88 = 3.17, P = 0.0021), the equivalent of a 6.0 ± 1.9% 

decline per year or 29.8% decline over all 6 years (Fig. 2).  Despite continued evidence for an overall 

population decline, relative abundance increased in 2005 relative to the 6-year low in 2004.  Although 

there were too few transects (n = 4-6) within each of the 4 geographic areas we sampled to assess if trends 

varied among areas, abundance continued to decline in the Upper Rio Altar watershed and remained 

nearly stable near Sasabe in 2005, and these areas were closest to Arizona.  In contrast, relative 

abundance increased in the Middle Rio Sasabe watershed, the southernmost area sampled, where relative 

abundance was greater in 2005 than in 2000 (Fig. 2).   
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DISCUSSION 

Between 2000 and 2005, the population of pygmy-owls in northern Sonora, Mexico has declined 

by an estimated 30%.  Although this estimate is somewhat less severe that that reported after 2004 (Flesch 

and Steidl, in press) data from 2005 were mixed.  Increases in abundance in 2 of the 4 geographic areas 

we sampled in 2005 were promising, yet abundance in the areas closest to Arizona continued to decline or 

failed to rebound substantially.  Should this apparent decline continue, recovery strategies that rely on 

pygmy-owls from Sonora will be jeopardized as will persistence of pygmy-owl populations in the 

Arizona Upland Subdivision of the Sonoran Desert and Semidesert Grassland vegetation communities.  

Determining whether the trend we observed was a result of short-term natural variation or truly represents 

a long-term systematic decline will require further study given that declines in abundance over short 

periods may not indicate systematic declines (Robinson 1992).  The population decline we observed was 

influenced strongly by the year 2000, which if excluded from the analysis reduced the magnitude of the 

estimated decline from 6.0% to 0.6% per year.  Nonetheless, because pygmy-owl populations have 

declined to endangered levels in Arizona (USFWS 1997, Johnson et al. 2003), we believe that the decline 

we observed in northern Mexico is cause for concern and continued study.   

Because most male pygmy-owls settle on territories for life (Proudfoot and Johnson 2000), 

systematic temporal changes in abundance likely represents loss of adults without replacement.  

Understanding relationships between abundance and habitat-specific demographic processes will help 

elucidate whether the observed decline will have long-term negative consequences for populations of 

pygmy-owls (Van Horne 1983, Vickery et al. 1992).  Collecting demographic data in combination with 

estimates of relative abundance will contribute to our understanding of the population dynamics of 

pygmy-owls in northern Sonora and provide a strong foundation on which to develop conservation and 

recovery strategies for pygmy-owls in Arizona.  To that end, we also collected data on nest success and 

nest productivity in northern Sonora in 2005 at sites studied between 2001 and 2004 (Flesch and Steidl 

2004b).  We will report these results during winter 2005/2006.   
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Fig. 1: Map of study area in northern Sonora, Mexico illustrating 4 geographic areas monitored, 

major cities, and roadways. 
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Fig. 2: Relative abundance of male pygmy-owls (males/station) along fixed transects (n = 18) in 4 

geographic areas across time from 2000 to 2005 in northern, Sonora, Mexico.  Point and error bars 

equal mean ±1 standard error and parenthetical numbers are number of transects sampled in each 

area.  Regression line is for all transects combined.   


