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Background 

Owls belong to an ancient line of birds. While the specific origin of owls is still unknown, DNA 

suggests they arose between 70 and 80 million years ago. At this point, the ancestors of the owls 

split from the other lineages. One of the earliest fossils is from the genus Ogygoptynx, which 

dates to the early Palocene roughly 50 to 60 million years ago. Early in their evolution, owls split 

into two lines, the family Tytonidae, known as barn and bay owls, and the family Strigidae, 

which includes the rest of modern owl species (Johnsgard 2002). 

 

The ancestors of modern owls were predatory birds adapted to use aerial foraging at night. This 

hunting activity required specialized sensory and prey-killing adaptations. Owls have thus 

evolved talons and beaks like many raptorial species, such as hawks. They have also acquired the 

predatory behavior required for catching and killing large, dangerous prey species. However, 

there are some adaptations that separate them from other raptors (Johnsgard 2002). These 

adaptations include eyes and ears specialized for nocturnal hunting, as well as reduced noise 

created by wing movements (Bachman 2007).  

 

Another trait of all owls is reverse sexual dimorphism. In this, the females are generally larger 

than the males. This trait is only seen in owls and falcons, not in other raptorial birds (Johnsgard 

2002). While the specific reason for this reversal is still unknown, many researchers have argued 

over several advantages. These include increased incubation heat, larger egg sizes, increased 

clutch size and weight, female dominance over the mate, and an increased involvement of the 

female defending the territory (Johnsgard 2002). 

 

A close relative of the Spotted owl and the European Tawny owl, the Barred owl, Strix varia, is 

typically found in heavy, mature wooded areas, ranging from mountains to swamps. Barred owls 

are very territorial, and will defend their home ranges throughout the entire year. They normally 

stay out of territories used by the Great-horned owl, which will hunt them. Currently, Barred 

owls are invading the normal ranges of the Spotted owl in the Northwestern United States 

(Livezy 2010). The Spotted owls are being displaced due to the fact that lumbering has 

encroached upon the Barred owl’s normal range, forcing the two species into competition.  
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In North Carolina, Barred owls have been frequently seen, though they are still a rare find due to 

their elusive nature. The population of Barred owls in Iredell County has been stable at least for 

the past 20 years, as seen in Figure 1. The graph shows a trend from 1983-2012 of a constant 

Barred owl population. The rise and fall of the graph is likely due to the fact that Barred owls are 

very well-camouflaged in their habitats, and are normally hard to spot. However, it should be 

noted that the area sampled by the Christmas Bird Count in Iredell County, which can be seen in 

Figure 2, has stayed constant. The sampling is only performed in a relatively small area centered 

north of Statesville, NC. The count is also performed state-wide, and Barred owls are found in 

other parts of the NC. 

 

 

 

 

 

 

 
 

Figure 1 
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Figure 2 
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General Characteristics 

Our research was based on the Barred owl (Strix varia). An adult Barred owl ranges from 40 to 

63 centimeters in length and has a wingspan between 96 and 125 centimeters. The weight of a 

Barred owl usually falls into the range of 1.1 to 2.3 pounds.  They have pale faces with dark 

rings around their eyes, powerful yellow beaks, and dark brown eyes. Normally, their head is 

round and lacks ear tufts, which probably contributes to their spectacular hearing. The under 

parts of the body are light with markings, while the chest is barred horizontally and belly is 

streaked vertically. The legs and feet of Barred owls are covered in feathers up to the talons. 

   backyardchickens.com  
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Distribution 

Barred owls have habitats located in dense woods across Canada, the eastern United States, and 

south to Mexico. In recent years their habitats have expanded into the northwestern U.S., 

gradually spreading further south in the western U.S., as seen in Figure 3. The species is 

particularly numerous in a variety of wooded habitats, mostly deciduous forests, but can be 

located in coniferous forests, swamps, and uplands. Recent studies show suburban 

neighborhoods can be ideal habitats for Barred owls (Mazur). Using transmitters, scientists found 

that populations increased faster in the suburban settings than in old growth forests. A factor of 

this suburban success may be easily accessible rodent prey in such settings. However, for 

breeding and roosting, this species needs at least some large trees, which can be absent in some 

urban areas. Cars present the greatest danger to owls in suburban settings. The increased 

offspring offset the death rate due to impacts from cars and disease (Bryner). 

sdakotabirds.com 

 

Figure 3 
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Feeding Habits 

Barred owls are considered a nocturnal species. The Barred owl is an opportunistic predator, 

with the principal prey being meadow voles, mice, and shrews of various species. Other prey 

include rats, squirrels, rabbits, bats, moles, opossums, mink, and weasels. Common bird prey 

include woodpeckers, grouse, quails, jays, doves, pigeons, and even domestic ducks.  Other 

raptors, such as smaller owls, are less likely to be preyed upon. Barred owls occasionally wade 

into water to capture fish, turtles, frogs, and crayfish. Larger prey is often carried to a feeding 

perch and torn apart before eating. Their stomach acids digest the soft parts of their prey, and 

then they will regurgitate a pellet with the bones and hair. The Barred owl hunts by waiting on a 

high perch at night, or flying through the woods and swooping down on prey. They can 

sometimes be seen hunting before dark.  This typically occurs during the nesting season or on 

dark or cloudy days.   

  geocaching.com  
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Nesting Habits 

Barred owls often nest in tree cavities which are created by other animals. They are permanent 

residents, but may wander slightly after nesting seasons. If a nest site has proved suitable in the 

past they will often reuse it as the birds are non-migratory. When mating, the male and female 

approach each other to perform a courtship dance. They will nod, bow, spread their wings, and 

shake their heads. Interestingly, once together they will typically stay together. In the United 

States, eggs are laid from early January in southern Florida to mid-April in northern Maine, and 

consist of 2 to 4 eggs per clutch. Eggs are completely white and round and are brooded by the 

female. The eggs will hatch approximately 4 weeks later. Young owls fledge four to five weeks 

after hatching. These owls have few predators. The most significant predator of Barred Owls is 

the Great-horned owl.   

 blog.duncraft.com 
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Controversy  

Barred owls may be partly responsible for the recent decline of the Northern Spotted owl, which 

is native to Washington, Oregon, and California. Since the 1960s, Barred owls have been 

expanding their range westward from the eastern U.S., perhaps because man-made changes have 

created new suitable habitat in the west. When Spotted owls and Barred owls share the same 

environment, the latter are generally more aggressive and outcompete the former, leading to 

decreased populations of the native owls. They have also been known to interbreed, with the 

hybrids named “Sparred Owl” or “Botted Owl.” On April 5th, 2007, White House officials 

announced a proposal from the U.S. Fish and Wildlife Service that shooting Barred owls would 

help the populations of the Spotted owl. The proposal called for 18 sites to be constructed in 

Spotted owl territory where 12-32 Barred owls could be shot at each site. Environmentalists fear 

that blaming Barred owls as population-decreasing proponents of Spotted Owls will mean less 

attention will be paid to protecting the territory, and therefore, logging will be resumed in 

protected Spotted Owl areas.   

                            

(Spotted Owl) Mazur, K.M., and P.C. James. 2000. Barred Owl 
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Previous Research in NC 

In a research study conducted by the Department of Biology at UNC Charlotte (UNCC), Rob 

Bierregaard compared two different populations of Barred owls living in Mecklenburg County. 

Bierregaard compared the home range, prey habits, and the habitat characteristics of Barred owls 

that resided in rural areas to Barred owls living in suburban areas. 

Eric Harrold, a UNC Charlotte graduate student, conducted a research study that compared the 

structure of rural versus suburban habitats, as well as the different types of nesting sites that were 

used in both areas. Harrold found that there are significant differences existing between the rural 

and suburban habitat structure and nesting sites. 

Jim Mason, also M.Sc. student from UNCC, composed a research study that compared the 

reproductive success of rural and suburban Barred owls, as well as the distance that young 

Barred owls traveled from their original nesting home as adults. The results concluded that he 

did not find a significant difference in the reproductive success of rural versus suburban owls. On 

average, the Barred owls that were studied laid 2.14 eggs. 77% of nesting attempts were 

successful, and 1.3 young are produced for each attempt at nesting. Mason found that young 

rural birds travel at greater distances from their original home nest, possibly because they may 

have to travel farther to find a new suitable nesting site. 

Another research study from UNCC was conducted by Cori Cauble, a graduate student. She used 

analog and digital video from nests to compare the diets of rural and suburban owls. She 

reviewed approximately 1,500 recordings of prey deliveries to various nests. The results, seen in 

Figure 4, concluded that rural birds feed much more upon insect, reptiles, and amphibians, while 

suburban owls fed more upon birds. 
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Results from Cori Cauble’s research study on feeding habits of rural versus suburban s. 

 

The Carolina Raptor Center receives a lot of young Barred owls in the spring.  The ones that 

cannot be put back into their nests are raised in flight cages.  After passing various tests, they are 

released into the wild.  In 2000, two newly released owls were tracked.  Both were struck by 

vehicles, with one surviving.  In 2004, the Carolina Raptor Center and Dr. Mark Stanback of 

Davidson College, received a grant to further these unfinished studies.  Since then, 5 owls have 

been equipped with transmitters and released from the CRC. From 2003 to 2007, a total of 23 

Barred owls were tracked.  Many that were released in the city and suburbs never made it to the 

next mating season.  Most of them died from vehicle collisions, while some lost their tracking 

signal due to dead batteries.   

 

Figure 4 
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The research from UNCC has indicated that contrary to textbooks, Barred owls do very well in 

urban environments. The thought is that Barred owls perceive big cities, like Charlotte, NC, as 

old-growth forests with a clear understory.  

 

“This map tracks the travels of a 

young Barred owl released by 

Carolina Raptor Center in 2001. 

The bird was killed when it flew 

into a car a couple of months after 

being released.” 

 

Figure 5 
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History of Barred Owls at Statesville, NC Greenway 

Barred owls have been reported to have resided in and around the Museum Road Greenway 

section for at least the past 10 years. One gentleman stated that he remembers seeing chicks 10 

years ago. The current family of owls has been observed since April 2011. During a bird survey, 

students accidently flushed a female out of her nest on 8 April 2011. The following are field 

journal entries from the 2011 season: 

8 April 2011 

10:00- We banged on dead tree snags to the left of the back bridge to try to flush out 

woodpeckers. I ended up flushing out a Barred owl. She flew and perched and looked at 

us for a while. We then heard the female and male calling each other. The male was 

calling from a very dense area of woods to the east. 

11:35- The mother Barred owl has been hanging around, probably trying to get back into 

the nest.  

9 April 2011 

6:45- One of the adult Barred owls flew to the direction of the nest and stopped at a tree. 

She perched close to the trunk of the tree. She called twice and her call was not returned. 

I am not sure if this call was for the male or for the chicks that she is returning. I still 

have not been able to find the perched male. 

13 April 2011 

12:55- I flushed the female Barred owl out of the nest. The female flew and then called. 

Her call was returned by the male. She then flew toward the area of my screech owl box, 

I guess to meet him. Next time we come, we will look for the male. 

23 April 2011 

15:23- The Barred owls appear to still be nesting. The mother is still in the nest with the 

male close by. 
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                                  Statesville, NC Greenway trails at Museum Road 

 

This family raised 2-3 chicks during the 2011 season. At the same time, a Great-horned owl pair 

raised 2 chicks approximately 150 yards away. The following shows the field journal entries 

during the 2012 nesting season: 

16 February 2012 

14:15- We were searching for the owls near the nest when we came across an area of 

Barred owl feathers with two wings that looked like they had been pulled from the bird’s 

body. The wings are surrounded by feathers concentrated into a small circular area. The 

feathers look like they have not been disturbed since the kill had taken place. I assume 

the kill happened earlier this morning. The feathers are not scattered around as if a 

terrestrial animal has been through the area. It appears as if whatever took the body 

simply flew away with it. 

A few feet from the feathers, the body of a smaller bird is lying with its head completely 

detached. About 30 feet away and underneath a tree, we found whitewash. This seems to 

Figure 6 
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be evidence that an owl had been in the area. The wings and feathers definitely belong to 

a Barred owl. All these findings pose many questions. What was able to so violently pull 

the wings off a Barred owl? Where did the rest of it go? Did the large pile of whitewash 

belong to the Barred owl that died or another owl?  And what was the smaller bird’s role 

in this mid-air drama, if that’s what it was?  

 

 

 

Feathers and part of a wing 
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Headless smaller bird 

 

Unknown whitewash 

 

30 March 2012 

7:40- filmed barred owl near the bridge and close to the old nest. This is a good sign that 

they are still in the area. 

24 August 2012 

12:00- received call-back from a barred owl at the museum trails. They are still in area. 

30 August 2012 

20:17- Heard a barred owl calling from trails. It called 6-7 times within 2 minutes. 

However, it was just the back end of the call. 
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The data from August 2012 is very promising. We have continued to hear at least 2 Barred owls 

calling back and forth (into late November 2012). Even though the owls did not produce any 

chicks during 2012, there is great potential for them to produce during 2013. A team of students 

will be searching for new nesting sites during January 2013. 
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Habitat Suitability Index 

The habitat suitability index model (HSI) was designed by Arthur W. Allen. It was created to 

allow researchers to mathematically determine the probability of Barred owls being able to live 

and reproduce in a particular habitat. The HIS model takes into consideration the known 

requirements for a Barred owl population to survive in a location, specifically average tree 

diameter at breast height, or dbh, for nesting. If the HSI shows that the habitat under study is 

suitable, then it is plausible that the owl will live there. However, other needs must be met, for 

example; a steady food source and appropriate climate for the owl, before it can be successfully 

determined that the owl will thrive in a particular location. The HSI model allows researchers to 

predict whether a Barred owl species that moved into a specific area would be able to reproduce 

successfully and thus create a viable population in that area. 

The HSI model formula is: HSI = SIR = (SIVI x SIV2)
1/2 

x SIV3. Barred owl reproductive 

habitat quality is assumed to be a function of the number of trees ≥51 cm dbh/O. 4 ha (SIVl), the 

mean dbh of overstory trees (SIV2), and the canopy cover of overstory trees (SIV3).” (Allen 

1987).  This means that areas with many overstory reaching trees with a diameter breast height 

over 51cm represent ideal conditions for Barred owl reproductive success. Also, trees with a 

diameter breast height over 51cm are more suitable for Barred owls to nest in, but if the tree has 

no canopy cover or stands alone then it is less likely for it to be a nesting site for a Barred owl. If 

the canopy cover in the area is less than 20%, the likelihood of a Barred owl population thriving 

there is not high regardless of average diameter breast height. The ideal habitat for Barred owls 

contains many overstory trees with a diameter breast height over 51cm and about 60% canopy 

cover. 

Two plots were selected (HSI pt1-2 in Figure 7) at the Greenway in Statesville, North Carolina 

to examine the possibility of a sustainable Barred owl habitat. Measurements were taken and 

recorded on the average dbh of trees that reached the overstory of the plot and the canopy cover 

in the area. The HSI was then calculated as 0.7. This value was then compared to the HSI value 

of 0.64, which was calculated at the same area during the fall 2011. The HSI model states that 

habitats with a value closer to 1 are suitable, while those with a value closer to 0 are unsuitable. 

These values show that the habitat is suitable for Barred owls. If there are currently Barred owls 
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nesting in the area, their reproductive potential should be at average to high for their species in 

this area. 

 

                       Greenway trail section with HIS plots 1 and 2 as well as Habitat plots 1, 2, and 3 

 

Figure 7 
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On the Greenway trail in Statesville, three 100ft x 100ft plots (Hab1-3 in Figure 7) were mapped 

out by the students of the class. In the weeks listed in Figure 8, these plots were revisited and 

abiotic measurements were taken from each plot to test for habitat suitability. The specific 

measurements from each plot were air temperature, soil temperature, relative humidity and wind 

velocity. The following questions were formulated: 

1. On Nov. 1
st
, why did wind velocity increase drastically? 

2. Why was the soil temperature greater than the air temperature on Oct 18
th

? 

3. Why did humidity drastically decrease between September 6
th
 and 

September 27
th

? 

4. Why is there an inverse relationship between air temperature and 

humidity?  

It is interesting to think about the connections between this specific data and Barred owl 

behavior. At each of the 3 plots, percent canopy cover was above 90%. Most of the trees in each 

Figure 8 
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forested plot were oaks, maples, and pines, which range from intermediate to very tolerant when 

it comes to shade tolerance. Barred owls tend to nest in cavities from these deciduous trees. 

However, during the fall, they tend to use the pines for coverage while roosting and hunting. 

These abiotic factor trends would also impact how and what they hunt during the fall of each 

year. Since Barred owls are typically sedentary, they must be able to adapt to the wide range of 

abiotic factors. According to the ongoing research, this specific greenway section is very suitable 

for at least one family of Barred owls. It is even possible that there are other families using the 

area. As long as there is no significant decrease in forest area, Barred owls should continue to 

use this greenway section.   
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Additional Research 

Grey Squirrel  

For additional research and observations, we looked into the eating habits of squirrels. For this 

research, we gathered 57 acorns from both red and white oak trees from the Statesville 

greenway. We separated the two types of acorns into different containers. We then went to Mac 

Anderson Park in Statesville, NC to determine the type of acorn the squirrels preferred. To do 

this, we separated into groups of three and gathered a handful of white and red oak acorns. We 

then walked through the park looking for squirrels that were within tossing distance. Once a 

squirrel was targeted, we attempted to grab its attention and toss an acorn. Before we tossed an 

acorn, we recorded whether it was a red or white oak, and the type of damage the acorn had. 

After we tossed an acorn, we recorded the squirrels’ reaction to the acorn. We recorded whether 

the acorn was eaten, cached, or both. We also recorded the caching distance that the squirrel 

travelled. After we analyzed the results, we could conclude that there was no correlation with the 

type of acorns, or damage associated, that squirrels preferred.  

Bird 

The objective of this experiment was to try to calculate where birds prefer to feed in a forest. 

This experiment required us to mold 24, two to three inch caterpillars out of clay and place them 

at three different pre-plotted sites.  Eight were placed at each of the three plots. At each plot, four 

of the caterpillars were placed in the interior of the forest while four were placed along the 

exterior of the forest. We left the plots as they were and decided to wait a week before we would 

return.  Once we returned we noticed that the birds had in-fact pecked our clay caterpillars. Only 

three caterpillars total, one from each plot, were not accounted for. When we went to each plot 

and collected our caterpillars, we noticed that the exterior caterpillars had more pecks than the 

interior caterpillars. However, there wasn’t a real correlation between the bird pecks on the 

interior and exterior of the forest that was great enough for us to accurately measure. We took 

this data to see if the bird feeding correlation would help us determine Barred owl feeding 

preferences. Unfortunately, there was no significant difference. 
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