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Executive Summary:
The cactus ferruginous pygmy owl (Glaucidium brasilianum cactorum) is one of the
fifteen subspecies of ferruginous pygmy owl, native to Mexico, Central and South America, as
well as in southern Arizona and Texas. Populations in Arizona have been found in regions below
4000 feet in elevation with riparian or desert habitat with a high presence of cavity nest
structure. Although once abundant in Arizona the pygmy owl has experienced major population
declines. Resulting from habitat loss related to the invasive buffelgrass (Pennisetum ciliare) and
human landscape alterations. The small size and low abundance of the pygmy owl within the
state of Arizona has led to limited data and information on the conservation, survivorship, and
overall population numbers. Conservation issues most related to this subspecies survival are
habitat loss in the form of human land interactions and the invasive plant buffelgrass, as well as
the effects of small populations on a species survival. This management plan aims to reestablish
populations of the cactus ferruginous pygmy owl in a course of ten years. Objectives in reaching
this goal include determining the average population size within the first five years of the
management plan, by conducting point count and nest search through transects of past pygmy
owl sighting or ideal pygmy owl habitat. Increase public cooperation and knowledge of pygmy
owl conservation by 50% within the ten years, by conducting public forums, and releasing a
survey to quantify public interest and efforts. Decrease amount of habitat loss by 5% yearly,
occurring near areas of known pygmy owl populations, by reducing presence of buffelgrass and
the regulation of human land use interactions on pygmy owl habitat. Although delisted for
unrelated reason from conservation in 2006 under the Endangered Species Act (ESA). The
relisting as threatened or endangered under the ESA will ensure regulatory protection for the
pygmy owl. The cryptic nature of the pygmy owl and small population sizes would benefit from
the creation and utilization of a successful management plan that would reestablish pygmy owl
populations in Arizona. Additionally, gaining an increased understanding of the subspecies.

Link to PDF’s: https://livepaulsmithsmy.sharepoint.com/:f:/g/personal/cwhalen_paulsmiths_edu/EpAM96T2AxMlB30VJECw6wBBKc_zq6SEzFICPzPq8FejA?e=JkBZlx
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Introduction
The cactus ferruginous pygmy owl (Glaucidium brasilianum cactorum) currently is
considered an unthreatened species. Yet in the state of Arizona fewer than 20 individuals were
known to be present and show evidence of continued population decline (Johnson et al. 2003,
U.S. Fish and Wildlife Service. 1999). Historically, the pygmy owl was considered abundant
throughout its range in Arizona with numerous recorded sightings from the 1800 – 1970’s.
Research conducted from 2000 - 2016 claims habitat loss as playing a primary role in population
declines, with six sub populations experiencing declines and two declining to the level of local
extinction (U.S. Fish and Wildlife Service. 2017). As one of the smallest members of family
Strigidae, this subspecies is commonly lighter in color, stand at five inches tall and weigh in at
an incredibly light two point five ounces (Cartron et al. 2000, Proudfoot et al. 1999).
Populations of the pygmy owl occur in Arizona and Texas, with most population
abundance occurring in Mexico and parts of South America (U.S. Fish and Wildlife Service.
2017). Pygmy owl home range requires 9.9 to 47.3 hectares below 4000 feet in elevation in
southcentral Arizona. These areas of Arizona which provide habitat for the pygmy owl are
projected to experience a human population growth of 132 % from 2005 to 2050 (Fish and
Wildlife Service. 2021). This continued human population growth will result in anthropogenic
alteration of the landscape, further reducing pygmy owl abundance. A management plan which
considers these threats, is required for the conservation of this owl.
Due to its small size and low population numbers in Arizona, the rate and cause of
mortality isn’t completely known or understood (Cartron et al. 2000). Demographic,
environmental, and genetic stochasticity affect all populations, but the effect of each of these is
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greatest as population size grows smaller (Little and Webb. 2013). Demographic stochasticity is
frequently responsible for affecting sex ratio, reproduction, and population estimates (Little
and Webb 2013). I encountered this issue while running my PVA model using stage survival and
reproduction rates from various research. Even though we knew the population had been
declining, our model predicted that the population should be exponentially increasing (Figure
1). Further research is required to create a more accurate population model for the pygmy owl
(Cartron et al. 2000).

Figure 1. Predicted population of the cactus ferruginous pygmy owl in Arizona over the next 10
years. Red line: no actions taken. Dotted green line: use of 10-year management plan.

Natural History
Taxonomy
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The cactus ferruginous pygmy owl (Glaucidium brasilianum cactorum) belongs to the
order Strigiformes, specifically family Strigidae (Cartron et al. 2000). Compared to other
subspecies of Gaucidium brasilanum, this subspecies possesses a lighter brown color, shorter
length wings, and a tail proportionally longer than most other small owls (Cartron et al. 2000).
Species I.D.
This small owl has light brown upper wing and back feathers with evenly distributed
white spots along the upper wing and primary feathers (Proudfoot et al. 1999). This owl has
yellow irises and a beak varying in color from light green, yellow, to grey. The head of these
owls are small without any ear tufts present. (Cartron et al. 2000, Proudfoot et al. 1999). Males
are darker in color compared to females, with females typically larger in size (Proudfoot et al.
1999). On average these owls are 5 inches tall and weigh only 2.5 ounces (Proudfoot et al.
1999). Fledging’s are similar in appearance to their adult counter parts however, in their first 4
weeks post fledging these owls are missing brushes of white and false eye spots on the nape
and crown (Cartron et al. 2000, Proudfoot et al. 1999).
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Figure 2. Cactus ferruginous pygmy owl (Glaucidium brasilianum cactorum) perched on a log,
grasping its prey (Proudfoot et al. 1999).
Spatial Distribution
The cactus ferruginous pygmy owl (Glaucidium brasilianum cactorum) is one of the
fifteen subspecies of ferruginous pygmy owl, native to Mexico, Central and South America, as
well as in southern Arizona and Texas (Figure 3.).
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Figure 3. The geographic range of all 15 subspecies
of ferruginous pygmy owl’s (Cartron et al. 2000).

Populations of the cactorum subspecies are abundant in northern Sonora, Mexico. While in
Arizona populations are few and far between (U.S. Fish and Wildlife Service. 2017). This owl
currently resides in lowland areas of southcentral Arizona (U.S. Fish and Wildlife Service 1998).
Evidence suggest that the home range of this owl is 9.9 to 47.3 hectares (Flesch & Steidl. 2002).
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Figure 4. The geographic range of Glaucidium brasilianum cactorum (Cartron et al 2000). The
Western range contains what's considered to be a genetically distinct population, sharing no
geneflow between the Eastern range’s population (Proudfoot et al. 2006).
Habitat
This owl has been witnessed preying on various species of birds, mammals, reptiles, and
invertebrates (Table. 1) from tree and cacti cavities (Proudfoot et al. 1999). Most frequently
observed in areas of cottonwood (Populus fremontii), riparian woodlands, and saguaro cactus
(Carnegiea gigantea) forest. Additionally, with edges, thickets, and densely foliated trees
(Johnson et al. 2003). This owl relies on the excavation skills of woodpeckers to create their
nest cavity. In Arizona this owl’s nest cavities are created commonly by the flickers (Colaptes
spp.) and the gila woodpecker (Melanerpes uropygialis) (Cartron et al. 2000). During the nesting
season this owl requires an area of 23 to 47 acres (U.S. Fish and Wildlife Service 1998). Nest
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located in the Arizona upland subdivision of the Sonoran Desert (n = 24) were found in habitat
such as savannah (47.2%), and desertscrub (41.5%) most commonly (Flesh & Steidl. 2002). This
owl is considered a prey generalist feeding on a variety of other birds, mammals, reptiles,
amphibians, and insects (Proudfoot et al. 1999). In Arizona these owls have been found to feed
on reptiles the most frequently (Cartron et al. 2000). Properties which provide at least 3 acres
of land along with preserved cacti, and nest trees have been found to support populations of
these owls (U.S. Fish and Wildlife Service 1998). Research on the effect of roads on this owl
have shown evidence that medium to small size roads don’t act as a significant barrier to their
habitat (P ≤ .0072) (Arizona Department of Transportation. 2007)
Table 1. Prey base of the cactus ferruginous pygmy owl in Texas and Arizona (Cartron et al.
2000).
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Reproduction
This owl will make a pair bond with another mate in the fall of the first year after hatch,
mating as a monogamous pair indefinitely (Proudfoot et al. 1999). This owl’s clutch size consists
of four eggs on average in Arizona. If the first clutch is unsuccessful then a new clutch might be
reproduced in 21 days (Cartron et al. 2000). Once pair bonds are formed this owl will mate
during each spring, between March and June (Proudfoot et al. 1999). Incubation lasts for about
a month until the eggs hatch (Table. 2). The father is responsible for providing food for the
mother and young once hatched. Three weeks after hatching the mother will begin to leave the
nest with the father to forage (Proudfoot et al. 1999). It takes another month before the young
will fledge. Once fledged the area they use around the nest increases and contact with the
adults decreases, lasting for two months before becoming fully independent (Cartron et al.
2000, Proudfoot et al. 1999). The average relative abundance of males (.29 𝑙𝑛
higher than females (.06 𝑙𝑛

𝑛𝑜. 𝑑𝑒𝑡𝑒𝑐𝑡
𝑠𝑡𝑎𝑡𝑖𝑜𝑛

𝑛𝑜. 𝑑𝑒𝑡𝑒𝑐𝑡
𝑠𝑡𝑎𝑡𝑖𝑜𝑛

± 𝑆𝐸) is

± 𝑆𝐸) according to monitoring conducted in Pima County,

Arizona (Office of Sustainability and Conservation. 2021).
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Table 2. The Breeding Biology of Ferruginous Pygmy-Owls in Texas (Proudfoot et al. 1999).

Mortality
Currently data on the rate of mortality for this owl in Arizona is limited, due to their
rarity (estimated fewer than 20) (Cartron et al. 2000). The average risk of mortality from first
being hatched to leaving the nest was found to be 38% (Proudfoot et al. 1999). Various species
have been found to predate on this owl including the Cooper’s hawk (Accipiter cooperi)
(Cartron et al. 2000). Fledging’s which lack flight coordination are highly susceptible to
predation. After monitoring 18 fledging’s in Texas for twenty-four hours one had died, and five
others had experienced injuries or human interference to prevent fatalities (Cartron et al.
2000). Trichomoniasis is a protozoal disease transmissible from prey to predator consumption.
Many of the prey which this owl consumes carry the disease. Although no research has been
done on this disease’s effect on the pygmy owl, it has shown high nestling mortality in the
Cooper’s hawk (Accipiter cooperi) (Cartron et al. 2000). Protocalliphora sialia (Diptera:
Calliphoridae) was found in a nestling and among the nest litter Hesperocimex sonorensis
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(Hemiptera: Cimicidae), both which are parasites that consume their host’s blood. The three
total nestlings successfully fledged, however 8 days later two were found dead and one missing
(Proudfoot et al. 2005).
Competition
Cases of siblicide have occurred due to young competing for food (Cartron et al. 2000).
Competition for nest cavity access occurs between them and other species that use cavities,
such as the purple martin (Progne subis), and Gila woodpeckers (Melanerpes uropygialis). Gila
woodpeckers also have been found to take the stored food of the pygmy owl (Cartron et al.
2000).
Conservation Needs
Economic
Various economic factors play a role in the management of this owl. The decline in
population of this owl in the United States, isn’t something seen globally. This is a major factor
which benefits this owl. With abundant populations in northern Mexico and similar habitat
structure. Our study area is provided with an excellent population source of these owls (Flesch
and Steidl 2002). We can manage these populations by relocating individuals into Arizona
affordably if natural dispersal proves ineffective. By ensuring we implement our plan costeffectively, additional management actions can be performed with the savings from relocation.
When focusing on habitat management areas which were located near study area showed a
significant increase in property value, after implementation of habitat restoration. Another
economic factor is how the economy is within the study area. If the economy is poor around
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our management area, then additional public support might be limited, leading to decreased
funding and availability for more costly measures. Especially in Arizona where the predicted
sociocultural index, representing people’s stance on wildlife conservation in the south-central
area of Arizona is at .50 (Manfredo et al. 2021). With such an even divide on the predicted
index the economic climate of the community will play a major role in their willingness to
participate in the conservation of wildlife.
Sociocultural
Before implementing a management plan for the conservation of a species it is vital to
consider the sociocultural factors which affect them. It’s important to know how members of
the public in your area of management value wildlife and the conservation of it. The predicted
sociocultural index, representing people’s stance on wildlife conservation in the south-central
area of Arizona is at .50, compared to a maximum of .75 and minimum of .25 nationally
(Manfredo et al. 2021). With only a 50 percent rating on the sociocultural index, management
decisions should reinforce the promotion to the public on the conservation of this owl and
other wildlife. After delisting from the Endangered Species Act, people from around the country
would continue to sign multiple petitions for the little owl to be reinstated (Fish and Wildlife
Service. 2021). Although this is clearly a legal/policy issue, the level of effort citizens nationwide
invested with their many petitions shows a positive management outlook. This is helpful for the
management of this owl as active participation from community members in the conservation
of this owl on their own property will increase the effectiveness of our management plan.
Legal/Regulatory
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The delisting of this species in 2006 was unrelated to recovery, even though populations
continued to decline (Office of Sustainability and Conservation. 2021). Little population data is
available on this owl in Arizona after delisting, but populations are believed to be continuing to
decline (U.S. Fish and Wildlife Service. 2017). In 1999 this owl received 730,565 acres within
southern Arizona by the USFWS as critical habitat (Cartron et al. 2000). This action has helped
prevent the continued habitat destruction as desert areas become more developed and altered
for residential purposes. State protection of this owl is overall limited with Arizona considering
it a species of concern and Texas considering it a threatened species, leaving little regulation
and protection of habitat (Fish and Wildlife Service. 2021). The relisting of this species into the
Endangered Species Act will not only provide regulation to protect the owl but also their
habitat.
Ecological
This owl requires various biotic and abiotic features through its habitat. Although the
physical habitat composition varies greatly between its range in Texas and Arizona, this owl has
been found to have a distinct preference for densely foliated landscape trees, edge, and
thickets (Cartron et al. 2000). In the state of Arizona this owl’s habitat will be below 4000 feet in
elevation, riparian habitat of cottonwood and willow along water, desert habitat with cavity
structures created from woodpeckers (Fig. 1) (U.S. Fish and Wildlife Service). Artificial nest
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structures for this owl in Texas have been found to increase fecundity (2.6 to 2.8) (Proudfoot et
al. 1999).

Figure 5. Which properties in Arizona are habitat for Glaucidium brasilianum cactorum (U.S.
Fish and Wildlife Service. 1998).
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Factors and Deficiencies on Habitat
The threat of invasive species, and habitat loss from human interference are the biggest
things affecting this owl’s habitat. Buffelgrass (Pennisetum ciliare) is the primary invasive
species, which is affecting this owl’s habitat in Arizona. Increasing the risk of range fires and
reducing habitat biodiversity (Van Devender and Dimmitt. 2006). Areas of Arizona which
possess this owl’s habitat are expected to grow in human population by 132 percent from 2005
to 2050 (Fish and Wildlife Service. 2021). This growth will further reduce and fragment this
owl’s current habitat range.
Statement of Need
The cactus ferruginous pygmy owl (Glaucidium brasilianum) had been abundant through
their range as recently as the 1970’s, however fewer than 20 were known to be in Arizona
during the nineties (Johnson et al. 2003, U.S. Fish and Wildlife Service. 1998). These low
population numbers led to this owl being listed as an endangered species, under the
Endangered Species Act by the U.S. Fish and Wildlife Service in 1997. Unrelated to recovery this
owl was delisted as an endangered species in 2006(Office of Sustainability and Conservation.
2021). Various legal/regulatory, ecological, economic, and sociocultural factors affect this
species.
One ecological factor which affects this owl is the presence of mature trees and cacti
with cavities created by primary cavity nesters. Primary cavity nesters rely on their excavation
skills to create their nest cavity. In Arizona this owl’s nest cavities are created commonly by
primary cavity nesters such as the flickers (Colaptes spp.) and the gila woodpecker (Melanerpes
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uropygialis) (Cartron et al. 2000). Habitat providing riparian vegetation and nearby uplands is
also an important factor affecting this owl. Selecting specifically these areas when choosing a
nest site (Flesh, and Steidl. 2002). Additionally, research on the effect of roads on this owl have
shown evidence that medium to small size roads don’t act as a significant barrier to their
habitat (P ≤ .0072) (Arizona Department of Transportation. 2007). Competition between this
owl and other species is a major ecological factor affecting the pygmy owl. Species that use
cavities compete for access to each cavity, such as the purple martin (Progne subis), and Gila
woodpeckers (Melanerpes uropygialis). Gila woodpeckers also have been found to take the
stored food of the pygmy owl (Cartron et al. 2000).
The decline in population of this owl in the United States, isn’t something seen globally.
This is a major factor which benefits this owl. With abundant populations in northern Mexico
and similar habitat structure. Our study area is provided with an excellent population source of
these owls (Flesh and Steidl 2002).
The pygmy owl small stature and rarity makes it the perfect poster species for
conservation of Arizona land. Historically this area has been successful in preserving large areas
of land, even before this owl was listed in 1997 (Cohn. 2001). The predicted sociocultural index,
representing people’s stance on wildlife conservation in the south-central area of Arizona is at
.50, compared to a maximum average of .75 and minimum average of .25 nationally (Manfredo
at al. 2021).
Goal: Reestablish populations of the cactus ferruginous pygmy owl (Glaucidium brasilianum
cactorum) in the state of Arizona.
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Objective 1:
Determine the average population size of the cactus ferruginous pygmy owl in the state of
Arizona. Within the first 5 years of plan.
Action 1.1:
Transects will be placed through the pygmy owl’s preserved critical habitat in southern Arizona
by the U.S. Fish and Wildlife Service. A nest search and point count will be conducted on an annual
basis. Nest searches will take place on 100 randomly selected transects (1000 ×1000 meter). With
point counts being conducted within 400 meters from where each nest is found. Previous
population surveys for the pygmy owl considered a radius of 400 meters from the nest as a
conservative estimate of this owl’s home range (≤ 430 meters) (Flesch and Steidl. 2002).
Action 2.1:
A mark recapture survey using various trapping methods such as mist nets will be used on each
transect for a period of two continuous days. Additionally attaching radio collars to adult owls
which have been captured. Mark recapture methods if successful could provide samples for DNA
analysis, giving insight into a population’s health (Arsenault et al. 2005).
Action 3.1:
Use camera traps throughout the year in areas of pygmy owl habitat being continuously
monitored for a period of 5 years. Camera traps will be installed specifically in or adjacent to
pygmy owl nest. Using a camera trap near where predatorial birds are perching, set to operate
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when sensing only close-range movement, we can increase chances of detection (Hong et al.
2022).
Final Course of Action:
Action 3.1 and 1.1, The collection of both field and office observation for these owls will be most
effective for determine the average population size of the cactus ferruginous pygmy owl in the
state of Arizona, within the first 5 years of plan. Camera traps will be added to each nest site
located from nest search/ point counts in the years prior.
No Action:
Removed from the Endangered Species Act in 2006, limited information on exact population
numbers for the pygmy owl is known. Prior to delisting, population surveys occurred frequently
(Flesch and Steidl. 2007). We can’t be certain that no action will lead to extinction. Without
obtaining this data, management decisions or lack thereof will be made on a false basis until
collected.
Assessment for Objective 1:
The level of success in determining the average pygmy owl population size will increase as we
acquire more data each year. Assessment of objective one should be conducted yearly after the
first year of management. Using the number of pygmy owl sightings from our camera traps and
nest search/ point counts per transect from each year, pygmy owl abundance can be calculated
(Flesch and Steidl. 2006). After the first year of data collection, assessment of objective one will
begin using a regression to find trends in abundance on each transect against each year.
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Following the regression, a univariate repeated – measures ANOVA, with the year considered a
fixed effect and transect abundance as a random effect (Flesh and Steidl. 2006). Camera trap
points assessed as no success will be relocated to new randomly selected points near transects
assessed at greater than 25% trend in abundance. Transects assessed as no success will be
removed from further efforts, to focus on more successful transects.
-

Highly Successful: All individuals (75-100% trend in abundance) within the state of
Arizona are counted for.

-

Moderately Successful: Most individuals (50-74% trend in abundance) within the state
of Arizona are counted for.

-

Low Success: Few individuals (25-49% trend in abundance) within the state of Arizona
are counted for.

-

No Success: Less than 24% trend in abundance, of individuals within the state of Arizona
are counted for.

Objective 2:
Increase public cooperation and knowledge of pygmy owl conservation efforts by 50% within
ten years.
Action 1.2:
Create and release a survey to the public in Arizona whose property lies on pygmy owl habitat.
To find out public interest in the conservation of the pygmy owl and the willingness of the public
to install artificial nest structures on their own property. The survey will be conducted every 2
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years to determine if the publics knowledge, perceptions, and participation have positively
changed.
Action 2.2:
Host community events promoting and educating the public on pygmy owl conservation efforts.
Events will be held on a bi-monthly basis, specifically promoting the community to get involved
in the conservation for pygmy owls on their personal properties.
Action 3.2:
Restricting a 50-meter radius around known pygmy owl nest from public access, during the
nesting season throughout the management project.
Final Course of Action:
Action 1.2 and 2.2, emphasize the importance including social values in the efforts of
conservation. Areas of habitat for pygmy owls occurring on private property previously have
prevented us from preforming conservation efforts without permission from the property
owners first. These actions will help us to assess public opinion, increase community
involvement, and potentially raise pygmy owl survivorship, depending on public participation in
using nest boxes on their properties with pygmy owl habitat (Table 2.). Action 3.2 will be
considered in future management plans, as legal efforts in property restriction will take longer
than 10 years.
No Action:
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No action might not directly influence recovery of the pygmy owl. However, by using social
values of the community, we can gain data which can help throughout different stages of
management (Manfredo et al. 2021). Understanding how the public feels about conserving the
pygmy owl could prevent us from implementing ineffective management which the public
won’t participate/ adhere to.
Assessment for Objective 2:
Objective 2 will be assessed every two years on the participation rate increase for our survey. If
assessment reports no success than public conservation forums will begin to be held on a bimonthly basis. If public forum attendance and survey participation rate are further assessed at
no success than legal/ regulatory efforts might be more successful.
-

Highly Successful: 75-100% participation rate increase for pygmy owl conservation.

-

Moderately Successful: 50-74% participation rate increase for pygmy owl conservation.

-

Low Success: 25-49% participation rate increase for pygmy owl conservation.

-

No Success: Less than 24% participation rate increase for pygmy owl conservation.

Objective 3:
Decrease amount of habitat loss by 5% yearly, occurring near areas of known owl populations.
Action 1.3:
Establish strict zoning regulations for private property, protecting the modification/alteration of
the land from purchase.
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Action 2.3:
Conduct yearly search and removal of buffelgrass in areas of pygmy owl habitat. Additionally,
doing the same on participating landowners’ property.
Action 3.3:
Establish regulation for properties used for agriculture, tourism, and hospitality on pygmy owl
habitat, requiring nest boxes installed on their grounds.
Final Course of Action:
2.3 and 3.3, Buffelgrass should be continuously monitored and removed from critical habitat of
the pygmy owl. Habitat change has played a major role in this species decline with anthropogenic
alterations being made to landscape for urbanization and water management (U.S. Fish and
Wildlife Service. 1998). Buffelgrass is considered the most pervasive ecological threat to the
Arizona Upland subdivision of the Sonoran Desert (Van Devender, and Dimmitt. 2006). While
using nest boxes can increase fecundity of the pygmy owl by 20% (Table 2.).
No Action:
No action will lead to the continued decline of the pygmy owl in Arizona. This is because habitat
loss has one of the largest effects on the observed decline of pygmy owls in the state of Arizona
(Fish and Wildlife Service. 2021).
Assessment for Objective 3:
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Using satellite imagery, we can create a landcover class of the owls known range for the first
year. Each year after we will collect new satellite imagery of the same area and calculate the
change between each year landcover. If no success, then management toward reestablishing
pygmy owl populations might be impossible.
-

Highly Successful: The percent change in landcover is ≤4% loss in this owl’s range.

-

Moderately Successful: The percent change in landcover is 5-24% loss in this owl’s
range.

-

Low Success: The percent change in landcover is 25-74% loss in this owl’s range.

-

No Success: The percent change in landcover is ≥75% loss in this owl’s range.

Conclusion
The Cactus Ferruginous Pygmy Owl management plan for the state of Arizona could
potentially increase fecundity from 2.6 to 2.8 young fledged per nest attempt. Critical habitat
should be protected and managed on public and private land, with participation of landowners
of private property. Buffelgrass should be continuously monitored and removed from critical
habitat of the pygmy owl. Habitat change has played a major role in this species decline with
anthropogenic alterations being made to landscape for urbanization and water management
(U.S. Fish and Wildlife Service. 1998). Buffelgrass is considered the most pervasive ecological
threat to the Arizona Upland subdivision of the Sonoran Desert (Van Devender, and Dimmitt.
2006). The combination of our current knowledge of the pygmy owl preferred habitat,
reproductive data, and previous actions is sufficient to begin management for this species in
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Arizona. However, due to its small size and low population numbers, little is known about this
owl in Arizona. More research is required to create a more realistic population model (Cartron
et al. 2000). Conservation issues such as habitat loss from human interference, invasive species,
and small population size can affect the management plan of this pygmy owl (Fish and Wildlife
Service. 2021). According to the sensitivity matrix management, adults (.33) and fledging’s (.30)
have the greatest effect on the management of these populations. Managing for adult staged
pygmy owls is difficult, as important data related to adult survivorship, mortality, and causes is
still widely unknown (Cartron et al. 2000). Management for egg, hatchling, and juvenile stages
will be most effective because they will be found on the breeding grounds of the parents for up
to 3 months before dispersing (Proudfoot et al. 1999). This management plan aims to conserve
and improve pygmy owl habitat, reestablish populations in Arizona where fewer than 20 known
individuals were found in the nineties (U.S. Fish and Wildlife Service. 1998). This small cryptic
owl needs a successful management plan, which will re-establish pygmy owl populations in
Arizona.
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Appendix A: Population Model
.78 eggs hatched/laid: With limited information on the survival rates of this owl in Arizona. The
number of all eggs that will hatch (Eggs hatched/laid=78%) in natural cavities is from research
conducted in Texas (Proudfoot et al. 1999).
.70 (# hatched/fledged): This is the number of all hatched divided by the number of them which
fledged based of data collected on this owl in Texas (Proudfoot et al. 1999).
1 (# hatch 1/ hatch 2): Since my owl only has 4 life stages for the model to work, I had to
include an additional life stage. This is a repeat of hatch 1 so all individuals that survive hatch 1
will also survive hatch 2.
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.62 (adults/fledged): It is estimated that fledgling mortality is 38% in Arizona, which means that
.62 of fledglings will survive to become adults (Cartron et al. 2000).
.55 of adults will survive the year: The maximum life span of this owl is 5 years, while it takes a
year for this owl to become an adult (Fish and Wildlife Service. 2021). Plus, our known number
of owls in Arizona is 20 individuals (U.S. Fish and Wildlife Service. 1998). With this information I
was able to calculate that .55 of all individuals would survive each year, because at this
survivorship rate the population would be extinct after five years their maximum lifespan.
Fecundity of adults is 2.6: This is based off research done in Texas on this species which found
that 2.6 of fledged per nest attempt (Proudfoot et al. 1999).
Population vector: Due to its small size and low population numbers, little is known about this
owl in Arizona. The rate and cause of mortality, particularly. More research is required to create
a more realistic population model (Cartron et al. 2000). As a result, my population vector will
only begin with 25 individuals in the adult stage (Egg: 0, Hatchling 1: 0, Hatchling 2: 0, Fledging:
0, and Adult: 25). I extrapolated this number using multiple sources. In the mid-90's populations
were near twenty individuals in Arizona (U.S. Fish and Wildlife Service. 1998). Additionally, 33
were recorded during nest surveys in Arizona (Office of Sustainability and Conservation. 2021).
Since adult survivorship is .55, after one year the population of 20 adult owls would decrease to
11. While the 33 hatchlings will become 14 adults after one year. After adding these groups of
individuals together, I had my value for adult owls in the population vector.
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Table 3. Stage based sensitivity and elasticity matrix (no management).
Sensitivity matrix
F(e)

F(h1)

F(h2)

F(f)

F (a )

Egg
Hatch_1
Hatch_2
Fledging

0.1703
0.2397
0.3823
0.4269

0.1170
0.1675
0.2671
0.2982

0.0734
0.1050
0.1675
0.1870

0.0657
0.0940
0.1500
0.1675

0.0719
0.1029
0.1642
0.1833

Adults

0.7687

0.5370

0.3367

0.3016

0.3301

F (f)
0
0

F (a )
0.167477403
0

Elasticity matrix
F (e)
Egg
0
Hatch_1 0.167476772
Hatch_2
Fledging
Adults

0
0
0

F (h1)
0
0
0.1674767
0
0

F (h2)
0
0

0.999996764

0
0
0
0.167476772
0
0
0
0.167477403 0.162611712

Table 4. Stage based sensitivity and elasticity matrix (with implementation of management
plan).
Sensitivity matrix
F(e)

F(h1)

F(h2)

F(f)

F (a )

Egg
Hatch_1
Hatch_2
Fledging

0.1694
0.2656
0.3868
0.4393

0.1067
0.1684
0.2452
0.2785

0.0733
0.1156
0.1684
0.1912

0.0645
0.1018
0.1482
0.1684

0.0683
0.1077
0.1569
0.1782

Adults

0.8048

0.5102

0.3504

0.3085

0.3265

F (f)
0
0

F (a )
0.168380223
0

Elasticity matrix
F (e)
Egg
0
Hatch_1 0.168380828
Hatch_2
Fledging
Adults

0
0
0

F (h1)
0
0

F (h2)
0
0

0.999995275

0.168381521
0
0
0
0
0.168380828
0
0
0
0
0.168380223 0.158091653

Appendix B: Survey
This survey was created with the management of the cactus ferruginous pygmy owl in mind. In
particular, the focus of this survey is to find out the willingness of community members to assist
in the conservation of this owl on public and their own personal land. Additionally, determining
the level of support we have from the communities which lie on the pygmy owl’s habitat. In
fulfillment of objective 2.
1.) Is your land located in Maricopa, Yuma, Graham, Greenlee, Gila, Santa Cruz, Pima,
Cochise, and Pinal Counties?
a. Yes, seasonal/ part-time in _______ county
b. Yes, full time in _______ county
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c. No, property isn’t within any of the listed counties
2.) Is your property located below 4000 feet in elevation?
a. Yes, below 4000 feet in elevation
b. No, above 4000 feet in elevation
3.) If seasonal/ part-time resident, when do you visit?
a. Spring (March - May)
b. Summer (June – August)
c. Fall (September – October)
d. Winter (November – February)
4.) Are you familiar with the bird species, Cactus Ferruginous Pygmy Owl?
a. Yes
b. No
c. Unsure
5.) Did you know that this species was listed as endangered under the Endangered Species
Act up until 2006?
a. Yes
b. No
c. Unsure
6.) How knowledgeable are you on the conservation and management of wildlife?
a. Very familiar
b. Familiar
c. Moderate
d. Unfamiliar
e. Zero knowledge
7.) How supportive are you of species conservation efforts on public property?
a. Highly supportive
b. Supportive
c. Moderate
d. Unsupportive
8.) How supportive are you of species conservation efforts being conducted on your own
property?
a. Highly supportive
b. Supportive
c. Moderate
d. Unsupportive
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9.) Are you willing to install nest boxes on your own property to help reduce pygmy owl
mortality?
a. Yes
b. No
c. Maybe
10.)
Would you be willing to attend a free forum which informs about wildlife
management and conservation?
a. Yes
b. No
c. Maybe
11.)
Are you familiar with the invasive species, buffelgrass?
a. Yes
b. No
c. Uncertain
12.)
Are you willing to remove buffelgrass from your property to help protect and
conserve this pygmy owl’s population?
a. Yes
b. No
c. Undecided
13.)
How much would you be willing to donate for the management of the pygmy
owl?
a. $0
b. $1 - $10
c. $11 - $20
d. Over $20
14.)
a.
b.
c.
d.

What is your gender?
Male
Female
Other: _____
Not Available

15.)
a.
b.
c.
d.

What is your individual annual gross income?
< $20,000
$20,001 to $60,000
$60,001 to $80,000
Over $100,001
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Appendix C: Poster

Figure 1. The geographic range of
laucidium brasilianum cactorum
(1).

Figure 5. Predicted popula on of the cactus ferruginous pygmy owl in
Arizona over the next 10 years. Red line: no ac ons taken (Egg: 0,
Hatchling 1: 0, Hatchling 2: 0, Fledging: 0, and Adult: 25 star ng
popula on vector). Do ed green line: use of 10 year management
plan (Egg: 0, Hatchling 1: 0, Hatchling 2: 0, Fledging: 0, and Adult: 31 is
the predicted start vector).

reats
Habitat loss from human popula on growth (132%
Increase from 2005 to 2050) and landscape altera on
within Arizona are primary threats (2). Recent research
in Arizona have shown con nued decline in abundance
(2). Demographic, environmental, and gene c
stochas city increase with small popula ons (Figure 5.)
(3). This might in uence the e ec veness o f selec ng
ideal management strategies for conserva on of the
pygmy owl.

Figure 4. Ecological role of the cactus ferruginous pygmy owl, ( )
shows bene ts to the owl and ( ) shows nega ve e ects on pygmy owl
(1).

ec ve

oals

onclusion
This management plan aims to conserve and improve pygmy owl habitat, reestablish
popula ons in Arizona where fewer than 20 known individuals were found in the
nine es (5). This small cryp c owl needs a successful management plan, which will re
establish pygmy owl popula ons in Arizona.

c on 2.2: Community involvement in the conserva on of this owl will be conducted
through public discussions and forums. Conserva on events involving the public will
be held on a bi monthly basis.
ssessment: bjec ve 2 will be assessed every two years on the par cipa on rate
increase for our survey. If assessment reports no success than public conserva on
forums will begin to be held on a bi monthly basis.
: Decrease amount of habitat loss by 5% yearly, occurring near areas of
known owl popula ons.
c on 3.1: Provide protec on through a formal lis ng under the Endangered Species
Act
c on 3.2: Conduct yearly search and removal of bu elgrass in areas of pygmy owl
habitat.
ssessment: Each year a er we will collect new satellite imagery of the same area and
calculate the change between each year landcover.

Determine the average popula on size of the cactus ferruginous pygmy
owl in the state of Arizona. Within the rst 5 years of plan.
c on 1.1: Conduct nest search and point counts on pygmy owl habitat.
c on 1.3: Use camera traps throughout the year in areas of pygmy owl habitat being
con nuously monitored for the period of 5 years.
ssessment: bjec ve one should be conducted yearly a er the rst year of
management Success in measurements will increase as each year goes on.
Increase public coopera on and knowledge of pygmy owl conserva on
e orts by 50% within ten years.
c on 2.1: Create and release a survey to the public in Arizona whose property lies on
pygmy owl habitat. Based on public interest in the conserva on of the pygmy owl and
the willingness of the public to install ar cial nest structures on their own property. A
survey will be conducted every 2 years.

Mana ement

oals and
ec ves
Reestablish popula ons of the pygmy owl
in the state of Arizona.

ecu ve Summary
The cactus ferruginous pygmy owl (
is one of the een subspecies of ferruginous pygmy owl, na ve to Mexico,
Central and South America, as well as in southern Arizona and Texas. Popula ons in Arizona have been found in regions below 4000 feet in eleva on
with riparian or desert habitat with a high presence of cavity nest structure. Although once abundant in Arizona the pygmy ow l has experienced
major habitat loss and popula on declines . The cryp c nature of the pygmy owl and small popula on sizes would bene t from the crea on and
u liza on of a successful management plan that would reestablish pygmy owl popula ons in Arizona.

Conor Whalen, whalencon01 gmail.com

actus erru inous Py my
l
en ear Mana ement Plan
to eesta lis Popula ons in ri ona.

Figure 2. Cactus ferruginous pygmy
owl perched on a log, grasping its
prey (4).

atural istory
Species den ca on: n average these owls are 5
inches tall and weigh only 2.5 ounces (4). Males are
darker in color compared to females, while females
are typically larger in size (4).
a itat: Areas of co onwood (
riparian woodlands, and saguaro cac (
) ( ohnson et al. 2003). Nest cavi es are
created commonly by the ickers (
) and
the gila woodpecker (
(1).
eproduc on: Pair bonds are formed before ma ng
season begins (between March and une) ( Cartron et
al. 1999). Incuba on last for a month before hatching
(28 days)(4).
Diet: Prey generalist feeding on a variety of birds,
mammals, rep les, amphibians, and insects
(Proudfoot et al. 1999). In Arizona, the pygmy owl
primarily will feed on rep les (1 ).

Figure 3. Life cycle of the pygmy owl with fecundity and stage
based survivorship.
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