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ABSTRACT: We recorded detections of other species of forest owls while survey-
ing for the Spotted Owi (Strix occidentalis) in the central Sierra Nevada from 1 April
to mid-August, 1997-2002. During 4562 Spotted Owl surveys, we recorded 355
responses from six other owl species: the Northern Saw-whet (Aegolius acadicus),
Northern Pygmy (Glaucidium gnoma), Flammulated (Otus flammeolus), Great
Horned (Bubo virginianus), Long-eared (Asio otus), and Western Screech (Otus
kennicottii). We did not detect the Great Gray (Strix nebulosa) or Barred (S. varia).
After correcting for annual variation in survey effort, we estimated that detection rates
for most species varied annually in a similar pattern. Most owl responses were
recorded during April and May. These incidental detections are useful for document-
ing the presence of owl species in the central Sierra Nevada and suggesting potential
future research.

Documenting the presence of forest owls can be difficult because these
birds are often found in dense vegetation, may have large home ranges, may
inhabit rough terrain, and are nocturnal {Fuller and Mosher 1981, McLeod
and Andersen 1998). Owls usually respond most frequently to calls of their
own species (Fuller and Mosher 1981, Bosakowski and Smith 1998).
Therefore, some researchers recommend broadcasting sequences of differ-
ent species’ calls to estimate composition of owl communities (Fuller and
Mosher 1981). Although this approach can be time-consuming, it has merit
because it probably elicits species-specific responses. Nevertheless, broad-
cast surveys of a single species are sometimes used to elicit responses from
and to locate other woodland raptors (Fuller and Mosher 1981, MclLeod and
Andersen 1998). Here we report the complement of other owl species we
detected over a large study area during surveys for the Spotted Owl (Strix
occidentalis).

STUDY AREA AND METHODS

We conducted our study from 1997 to 2002 in the central Sierra Nevada
near Georgetown, El Dorado County, California. The 355-km? Eldorado
Density Study Area (EDSA) lies within the Eldorado National Forest. Its
elevation ranges from 366 m to 2401 m. The EDSA is typical of middle-
elevation Sierran montane forest as described by Kiichler (1977) but has
been logged extensively in the past.

We recorded detections of all species of owls in the Sierra Nevada
opportunistically as part of a larger demographic study in which Spotted
Owls were surveyed annually from 1 April through mid-August by methods
described by Forsman (1983) and Franklin et al. (1996). The entire EDSA
was surveyed each year, including habitat types not necessarily associated
with the Spotted Owl. We established a system of approximately 375 call-
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point stations along trails and roads that provided complete coverage of the
study area. We used these call-point surveys to elicit responses from Spotted
Owls to determine the general locations of their territories. Each point was
surveyed twice per year. At each point, observers alternated between
imitating Spotted Owl calls and listening for a response for 10 minutes. If a
territory was occupied, then a “walk-in" survey was conducted to identify an
individual Spotted Owl. These surveys took place at dusk and dawn and
entailed an observer’s hiking through the forest, actively searching for and
visually identifying Spotted Owls.

We conducted surveys at times when Spotted Owls were most likely to be
detected, that is, call-point surveys at night, “walk-in” surveys at dawn and
dusk. Most surveys (83.9%) were conducted between 1800 and 0100 PST,
with 9.7% between 0300 and 0500 (Figure 1). Observers recorded date,
time, and location of all owl species detected during surveys. Surveys were
not conducted during inclement weather such as precipitation or winds
exceeding 30 km/hr. Surveys were conducted within a temperature range of
—-15° to 27° C. We standardized survey effort by accounting for the number
of surveys during the course of the study. Survey effort increased gradually
through the study, with approximately 25% more surveys conducted in
2002 than in 1997. In addition, more surveys were conducted later in May,
June, or July than in other months. Therefore, we defined detection rate as
the number of other owl observations (aural or visual) divided by the total
number of Spotted Owl surveys within a given time period. We identified
owls primarily by vocalizations (>95%), although we included visual detec-
tions. Because these detections were opportunistic, for a variety of reasons
they are not suited to statistical analysis.
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Figure 1. Total number of surveys by hour of survey initiation, 1997-2002. Totals
include both “walk-in” and point counts.
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RESULTS

We recorded 355 detections of six owl species during 4562 Spotted Owl
surveys over the 6-year period. In order of most to least detections, we
recorded the Northern Saw-whet Owl (Aegolius acadicus), Northern Pygmy-
Owl (Glaucidium gnoma), Flammulated Owl (Otus flammeolus), Great
Horned Owl (Bubo virginianus), Long-eared Owl {Asio otus), and Western
Screech-Owl (Otus kennicottii). Detection rates varied from year to year.
Other owl species were detected during 3.9 to 11.1% of Spotted Owl
surveys each year. The annual detection rates of the four most commonly
observed species (Northern Saw-whet, Northern Pygmy, Flammulated, and
Great Horned) varied in a similar pattern (Figure 2). Species’ detection rates
also varied seasonally (Figure 3); detection rates were highest in April or
May, declined during the summer, but increased again in August.

Forest owl detections were not distributed evenly across the study area.
Flammulated Owl detections had limited spatial overlap with Great Horned
Owl detections. We encountered the Great Horned Owl! primarily on the
eastern, higher-elevation side of the study area, the Flammulated primarily
on the lower-elevation western side. We detected the Long-eared on the
western side, primarily in riparian areas along the Rubicon River. We found
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Figure 2. Annual detection rates of forest owl species during Spotted Owl surveys,
1997-2002. Detection rate (%) was calculated as number of responses divided by
number of Spotted Owl surveys x 100 during a given year. For comparison of relative
changes in detection rate, results for the Spotted Owl are displayed on a different
scale.
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Figure 3. Seasonal detection rates of owl species during Spotted Owl surveys, 1997-
2002. Seasonal detection rate was calculated as number of detections divided by
number of Spotted Owl surveys x 100 during a given month. For comparison of
relative changes in detection rate, results for the Spotted Owl are displayed on a
different scale.

Northern Saw-whet Owls and Northern Pygmy-Owls throughout the study
area.

DISCUSSION

Owl species we detected in this area were similar to those expected
(Verner and Boss 1980). Although we did not find the Great Gray Owl (Strix
nebulosa) or Barred Owl (Strix varia), habitat suitable for these two species
probably exists within the EDSA. Verner and Boss (1980) noted that the
mixed conifer and red fir habitat in Placer and El Dorado counties could
support the Great Gray. Most of our surveys were completed by 0100, but
Mikkola (1983) reported that Great Gray Owls may be more responsive later
at night. Thus we may not have been surveying at an ideal time for detecting
the Great Gray. Because our survey effort was most concentrated between
1800 and 0100, we may have also failed to detect owls with different activity
cycles. For example, the Northern Pygmy-Owl is largely diurnal (Holt and
Petersen 2000), while the Great Horned may be most responsive after
midnight (Morrell et al. 1991, but see Houston et al. 1998). The Long-eared
Owl in particular may be most responsive from 0200 to 0400, a time when
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our survey effort was much lower {Jon Winter pers. comm.). For this reason,
we cannot infer abundance from our observations but can only compare
relative responsiveness by month and year, intervals for which survey effort
can be standardized, and denote presence but not absence of owls in these
areas.

The Barred Owl’s range expansion is of particular interest because this
species may affect the Spotted Owl negatively (Dark et al. 1998). Barred
Owls have expanded recently into the Pacific Northwest and California
(Evans and LaValley 1982, Dark et al. 1998). More recently, Barred Owls
have been located in the Sierra Nevada (G. Gould, California Dept. of Fish
and Game, pers. comm.). Because Barred Owls respond to vocal imitations
of Spotted Owls (Herter and Hicks 2000), it was of considerable interest that
we detected no Barred Owls in the EDSA. However, a “Sparred Owl,” or
Spotted x Barred Owl hybrid, was found in the study area in 2003 (Seamans
et al. unpublished data). Continued surveys are needed to monitor the
Barred Owl’s range expansion.

From 1997 to 2002, the annual variation in detection patterns of small
owl species (Northern Saw-whet, Flammulated, and Northern Pygmy)
resembled that in the Spotted Owl (Gutiérrez et al. 2002, Franklin et al. in
press). Although Spotted Owl detection rates were much higher than those
for other species because we were actively seeking the Spotted, all owl
detections declined sharply in 1999, a year when both reproduction and
recapture rates for the Spotted Owl were very low (Seamans et al. 2001,
Franklin et al. in press). Since the area, survey method, and survey effort
were similar each year, we hypothesize that the same biological or environ-
mental factors are linked to these changes in all four species. In the Spotted
Owl, changes in reproduction and survival have been correlated with
weather, particularly precipitation (Franklin et al. 2000, Seamans et al.
2002). Weather could affect the owls indirectly (rainfall affecting dynamics of
the owls’ primary prey) or directly (increasing energetic demands or imped-
ing hunting success) (Franklin et al. 2000).

Our detections cannot be used as indices of owl abundance because each
species may vary in its response to Spotted Owl calls. Marcot and Hill (1980)
noted that Flammulated Owils respond readily to Spotted Owl calls. Johnson
(1993) reported that Great Horned Owils also respond to Spotted Owl calls,
although at approximately one fourth the rate of response to calls of
conspecifics.

Our results suggest that biologists interested in evaluating the entire forest
owl community could survey most efficiently in April or May when many
owls, particularly the smaller species, responded most frequently. The
schedule of vocalizations, related largely to the courtship period, closely
followed our expectations of seasonal activity patterns based on a review of
the literature. Spotted Owl detections were higher in April because we
conducted more “walk-in” surveys at this time; we deliberately surveyed
areas where Spotted Owls were detected in the previous year first in order to
increase the chance of encountering banded individuals again. However,
higher detection rates may be confounded by interactions between survey
effort and changes in the owls’ responsiveness while courting and nesting.
We detected Northern Saw-whet Owls primarily during the courtship period
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ending in early May, although unmated males can sing into May or June
{Cannings 1993, Clark and Anderson 1997). We detected Northern Pygmy-
Owls and Flammulated Owls most frequently during April and May respec-
tively, but they vocalized throughout the season (Holt and Petersen 2000,
Marcot and Hill 1980, McCallum 1994). Great Horned Owls, which breed
in winter, were heard consistently throughout the season, with no peak in
May and a slight increase in detections during August. Houston et al. (1998)
reported that male Great Horned Owls begin advertising in late September
or early October. Thus, we probably missed the peak of Great Horned Owl
calling.

We noted differences between the distributions of the Great Horned and
Flammulated Owls in comparison with the general distribution of forest
habitat (Verner and Boss 1980). Besides differences in habitat use, Great
Horned Owls may have reduced Flammulated Owl abundance by predation,
and/or the presence of Great Horned Owls may have suppressed vocalizing
by Flammulated Owls. Johnson (1993) detected Great Horned Owls at
elevations higher than the average elevation of his calling stations (elevation
break occurred above 945 m). In Mono County, California, Shuford and
Fitton (1998) found the Great Horned Owl widespread (41 of 74 atlas
blocks), the Flammulated sparse (only 4 of 74 atlas blocks). Limited spatial
overlap between territories has also been observed in other studies of owl
communities {Solonen 1993, Galeotti and Gariboldi 1994), but irregularities
in nest spacing may be due to uneven distribution of suitable habitat
(Solonen 1993).

These data suggest future avenues of investigation for those interested in
the distribution, abundance, and status of all owl species in the Sierra
Nevada. They also suggest that for several species of owls surveys would be
best conducted during May.
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