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Executive Summary: 

The Loggerhead Shrike (Lanius ludovicianus) is the only one of the 30 species of true 

shrikes in the world endemic to North America. Loggerhead Shrikes (hereafter, shrikes) are 

raptorial grassland passerines, that use open fields with short vegetation including pastures with 

fence rows, mowed roadsides, and agricultural fields for hunting grounds. Breeding adults have 

frequently been found to nest in red cedar (Juniperus virginiana) and hawthorn (Crataegus spp.) 

trees, however when trees or shrubs are not available, shrikes will also nest in brush piles or 

hardwood debris. According to Breeding Bird Survey data shrike populations have been 

declining across most of their range since 1966 and are listed as near threatened on the 

International Union for Conservation of Natureôs Red List as of October 2017. The conservation 

issues believed to be affecting shrikes include habitat loss, high winter mortality, and pesticides 

used in agricultural practices. Increased population growth in northwestern Arkansas, and 

changes in agricultural practices in the south of the state, have reduced the open grassland or 

pastureland habitat that shrikes depend upon. Agricultural practice changes have also led to a 

decrease in available cover, resulting in higher predation levels especially during winter. The 

impact of pesticides is currently unknown however nearly 20 studies, including the US Fish and 

Wildlife Serviceôs 2000 Status Assessment, have listed pesticide use as a primary reason for the 

observed population decline. The goal of this management plan is to maintain a population size 

of 400,000 shrikes in Arkansas. The objectives to achieve this goal include executing an 

education and awareness campaign including surveys, brochures, and working with farmers to 

educate them on Conservation Reserve Programs, improving habitat across the state to support 

the 400,000-population size through farmer land agreements, and improving juvenile and adult 

shrike survival rates by 19 and 30%, respectively, through managing potential causes of 

mortality to prevent further decline and stabilize the population at 400,000 individuals. Through 

proper management of habitat, cover and foraging habitat availability will improve which will 

reduce mortality and improve survivorship rates. If this management plan is enacted, shrike 

populations are expected to recover, and stabilize in Arkansas. 
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Introduction:  

 Loggerhead Shrikes (Lanius ludovicianus) are a diurnal passerine species. They are the 

only species in the Laniidae family that is endemic to North America (Yosef 1996). Unlike most 

passerine species, the foraging behavior of Loggerhead Shrikes (hereafter, shrikes) is more 

comparable to that of a falcon (Miller 1931). Despite having anisodactyl feet, shrikes take both 

invertebrate and vertebrate prey including birds and rodents (Yosef 1996). Loggerhead Shrikes 

are experiencing widespread population declines across their whole range (Pruitt 2000). Since 

the beginning of the Breeding Bird Survey in 1966, population declines have been noticed for 

many grassland species and shrikes are no exception (Figure 4, Sauer et al. 2017). Widespread 

habitat destruction and degradation, coupled with increased usage of pesticides for agricultural 

practices, are cause for concern for this once abundant species (Pruitt 2000). Loggerhead Shrike 

decline is notable in Arkansas, with a rate of decline commensurate with most of shrikes range 

(Sauer et al 2017). Current model projections indicate that shrikes will be extirpated from 

Arkansas if survival rates are not improved (Figure 6). If the objectives set forth in this 

management plan are achieved, then the long term perseverance of this species can be attained, 

and their future of the butcher bird can be secured. 

 

Natural History : 

Description: 

 Loggerhead Shrikes get their name from their unusually large head relative to body size. 

These shrikes are approximately robin sized, with an average overall length of 210mm and 

average mass of 47.5g (Yosef 1996). They are gray, black and white in color. The base color of 

their body is gray, but they have a black ñmaskò over their face that the eyes are entirely 

contained within (Pruitt 2000). The throat of the Loggerhead Shrike is also white, which 

continues into a gray and often faintly barred chest (Yosef 1996). Secondary feathers and all 

wing coverts are black, and the primaries are half black and half white, with the white portion 

located near the base of the feathers (Yosef 1996). The rectrices are black and the outermost 

feathers have white on the tips (Pruitt 2000). Their bill is black, small, and slightly hooked, and 

also features tomial teeth on the maxilla that enable the take of vertebrate prey (Yosef 1996). The 

tarsus and feet of this species are black and anisodactyl in arrangement (Yosef 1996). Male and 
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female shrikes are generally similar, but males are significantly larger than females, and female 

birds usually have browner primaries than males.  

Distribution: 

 Loggerhead Shrikes are endemic to North America, and have an extensive range 

throughout the continent, although that range is shrinking (Yosef 1996). Breeding range appears 

to extend as far north as southern Alberta, Saskatchewan, and Manitoba, and as far south as 

southern Mexico (Figure 1, Yosef 1996). Wintering range extends from below 40°N to southern 

Mexico, in areas where there are < 10 days of snow cover (Figure 1, Yosef 1996). Within 

Arkansas, Loggerhead Shrikes have been observed in 66 of 75 counties, with more sightings 

reported in the eastern portion of the state (Figure 2, Arkansas 2014).  
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Figure 1. Distribution of Loggerhead Shrikes in North America (Yosef 1996). 
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Figure 2. Arkansas Breeding Bird Atlas map of reported sightings of Loggerhead Shrikes. Color 

coded by year: Pink-1994, Black-1999, Red-2004 (Arkansas 2014). 

Habitat: 

The breeding range for Loggerhead Shrikes is shrinking (Yosef 1996). Shrikes are known 

to breed throughout Arkansas, south to Louisiana (James and Neal 1986). During winter, shrikes 

in areas that have more than 10 days of snow cover will migrate to areas where snow is lacking, 

but individuals who do not experience this snow cover will remain on their breeding territories 

throughout the year (Figure 1) (Yosef 1996). During the breeding season, Shrikes require open 

habitats of short vegetation including pastures, mowed roadsides, and agricultural fields to forage 

in (Yosef 1994). Winter usage of habitat does not differ from breeding usage, with these open 

fields being used extensively for hunting (Yosef 1996). In foraging habitat, a mix of short 

grasses, tall grasses, and bare soil patches are preferred by Shrikes (Gillihan et al. 2001). 
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Loggerhead Shrikes hunt from perches and prefer those that range from 0.9m to 5.5m high 

(Becker et al. 2009). If natural perches are not available, Loggerhead Shrikes have been 

documented hunting from fence posts along fields or roadways (Becker et al. 2009). Perches are 

a critical habitat component, with perch density inversely related to territory size and positively 

correlated to nutritional state in agricultural lands (Yosef and Grubb 1993). Nesting habitat is 

selected based on cover, rather than specific tree or shrub species however shrikes have 

frequently been found to nest in red cedar (Juniperus virginiana) and hawthorn (Crataegus spp.), 

as these may provide better protection from predators (Yosef 1996, Chabot et al. 2001). Shrikes 

generally prefer to nest in single trees or a small group of trees rather than nesting in a 

continuous line or large grouping of trees (Pruitt 2000). When trees or shrubs are not available, 

Shrikes will also nest in brush piles or hardwood debris (Woods 1993). Nests are usually hidden 

below the crown of a tree, in a crotch or on a large branch (Bent 1950). Average height off the 

ground of nest usually ranges from 0.8m to 2.03m (Woods 1994). 

Territory: 

 Loggerhead Shrikes are extremely territorial and maintain territories larger than other 

insectivorous passerine species (Yosef 1996). Pairs have been found to hold their territory year-

round, unless prey becomes scarce (Yosef 1996). Across multiple studies it has been found that 

Loggerhead Shrikes have an average territory size of 12.29ha (Yosef 1996). In Missouri, it has 

been found that territory size differs depending on stage in breeding season: 8ha during 

incubation, 3ha when nestlings are present, and 5ha when young fledge (Kridelbaugh 1982). 

Pairs nesting in areas with scarce vegetation have also been found to have territories 2-3 times 

larger than those of pairs who nested in wooded sites (Miller 1951). 

Diet: 

Loggerhead Shrikes (Lanius ludovicianus) are opportunistic foragers but primarily feed 

on insects (approximately 68% of diet), and small vertebrates (approximately 28% of diet) 

including birds, reptiles, amphibians, and small mammals (Gillihan et al. 2001). This does not 

necessarily indicate food preference, as data suggests that prey selection fluctuates with 

availability. During winter months, diet consists primarily of vertebrate prey (76%), with 

invertebrate prey being largely unavailable (Yosef 1996). Many studies have found variation of 

percentages of different prey types consumed, however all studies seem to confirm that 



10 
 

Loggerhead Shrikes feed primarily on species that are considered agricultural pests such as 

rodents, beetles, and orthopterans (Yosef 1996). 

Food Capture and Storage: 

Average food capture success rate is approximately 65% regardless of time of year. 

During breeding season, average attack rate is approximately 6.6 attempts/30 minutes, and 

during nonbreeding season is 4.2 attempts/30 minutes (Craig 1978). Loggerhead Shrikes kill 

their vertebrate prey by severing the cerebral vertebrae with the aid of their tomial tooth (Cade 

1967). Although foraging behavior is raptorial, Shrikes have anisodactyl feet consistent with 

other passerines causing difficulties with self-defense when foraging and holding captured prey 

(Yosef 1996). Issues with self-defense are prevented by avoiding potentially dangerous prey by 

hovering and attacking from behind, ultimately severing the vertebrae of the prey item (Yosef 

1996). Prey holding limitations are remedied through the unique impalement behavior of shrikes 

(Yosef 1996). Shrikes impale prey on sharp objects, or wedge prey items in narrow branch forks 

in trees, which enables them to immobilize prey, and to store food during periods of food 

scarcity or high energy demands such as breeding season (Bent 1950). By impaling prey that 

contain chemical defenses, and leaving those prey items cached for several days, poisons 

degrade enough that shrikes become able to consume otherwise toxic prey (Yosef and Whitman 

1992). 

Nutrition and Energetics: 

The documented basal metabolic rate for Loggerhead Shrikes, is an average of 1.27kJ/hr 

(Weathers et al. 1984). The total daily energy expenditure is approximately 2.5 times the basal 

rate, totaling 105.9kJ/day, with the most energetically expensive activity being flight at 23.7kJ/hr 

(Weathers et al. 1984). Under cooler conditions about 44.2 kJ/day (about 42% of daily energy, 

goes to thermoregulation (Yosef 1996). For reference, one mouse (Peromyscus spp.) is 

approximately 30 calories or 125.52 kJ. Cunningham (1979) found that Shrikes have a reduced 

basal metabolic rate (BMR) comparable to that of raptorial birds that use sit and wait hunting 

strategies. The reduced BMR affords significant energetic savings for the Loggerhead Shrike, as 

it spends 80% of the day perched (Yosef and Grubb 1993). 
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Reproduction and Demography: 

Loggerhead Shrikes nest earlier in the year than most similar passerines. Pairs begin to 

establish territories from mid-February to mid-March, and usually complete nests between 

March and early June with a peak for nest initiation in late April (Yosef 1996). The most recent 

data suggests that male shrikes begin to select territories in late winter into early spring 

(Kridelbaugh 1982). Male territorial displays include flashing the white markings on their wings 

and tail and singing from a perch, while territorial defense behaviors include chasing other males 

from the territory, and a wing display (Pruitt 2000). During Courtship, males perform an erratic, 

zigzagging flight and sometimes chase the female. As courtship progresses, the male will feed 

the female as she performs a begging display (Pruitt 2000). Typically, shrikes are seasonally 

monogamous, but exceptions have been documented (Yosef 1992). Loggerhead shrikes are 

sexually mature and usually breed after one year, the first spring after hatching (Yosef 1996). 

Once pairs are established, both males and females will select the nest site and gather nesting 

materials, but the female constructs the nest herself, which takes 7-12 days (Yosef 1996). 

Loggerhead shrikes are very aggressive territorial defenders, with both males and females 

participating in nesting territory defense (Pruitt 2000). Shrikes typically lay a clutch of 5-6 eggs 

with Lefranc (1997) reporting that clutches of 5-6 eggs accounted for 70% of all known records, 

although clutche size is variable, with clutches from 1-9 eggs recorded (Lefranc 1997). One egg 

is laid per day, and the female begins incubation when she lays the next to the last egg. The 

female alone incubates the eggs, and males defend the nesting territory during incubation (Miller 

1931). Eggs hatch asynchronously, after an incubation period that lasts 16-18 days (Pruitt 2000). 

Females are responsible for brooding the young and males continue to supply food both for the 

female and the young, however the female will help in gathering food as the nestlings continue 

to grow (Pruitt 2000). Nestlings fledge at 17 to 20 days of age, which is longer than most cup 

nesting passerine species (Miller 1931). Adults will continue to feed fledglings for 2 weeks after 

they leave the nest (Pruitt 2000). Juvenile shrikes will disperse from their natal territory at 

approximately 10-13 weeks of age (Blumton 1989). Shrikes generally have higher nesting 

success compared with other grassland passerines, and survival rates are on average higher 

across all pre- subadult age classes (Figure 3, Brooks and Temple 1990, Yosef 1996). 
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Figure 3. A life history diagram for Loggerhead shrikes. Survival rates and fecundity calculated 

from data in Brooks and Temple 1990, and Yosef 1996. Age classes defined as follows: Eggs = 

egg until hatching, Nestling = hatching until fledging, Fledgling = fledging until 2 weeks post 

fledging (when parental care ends), Sub-Adult = 2 weeks post fledging until sexual maturity 

(following spring).  

Disease: 

Few studies exist that have evaluated Loggerhead Shrikes for diseases and no diseases 

had been reported according to the November 2000 status assessment of Loggerhead Shrikes 

completed by the US Fish and Wildlife Service (Pruitt 2000). Although USFWS does not 

identify any diseases of Loggerhead Shrikes as of the 2000 status assessment, some research has 

found correlation between declines in Shrike populations and increased prevalence of West Nile 

Virus (Pruitt 2000, Smallwood and Nakamoto 2009). Like other passerine species Loggerhead 

Shrikes do suffer from parasites, though they are not a likely source of mortality (Yosef 1996). 

The ectoparasites found on Loggerhead Shrikes include two species of lice Menacanthus 

chrysophaeum and Philopterus subflavescens, and Ixodes ticks (Peters 1936). In Florida and 

Georgia, Spirurida roundworms, which are a parasite of pigs, were found encysted in the 

digestive system of Loggerhead Shrikes (Cram 1930). This was because the Shrikes had 

consumed an intermediate host of the roundworms (Cram 1930). Nest parasitism by brown 

headed cowbirds (Molothrus ater) has also been documented been documented (DeGeus and 

Best 1991). These nest parasitism events are extremely uncommon due to the aggressive 
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behavior of Loggerhead Shrikes, and the minimal overlap in nesting seasons of the two species 

(DeGeus and Best 1991). 

Of the diseases and parasitism affecting Loggerhead Shrikes, the most dangerous is the 

occurrence of West Nile Virus (WNV). West Nile Virus was first discovered in New York in 

1999 and quickly spread across most of North America (Lindgren et al. 2009). While Culex 

mosquitoes are widely recognized as a major vector of WNV, birds are the primary amplification 

hosts (Lindgren et al. 2009). Transmission of WNV in Shrikes occurs when a vector species, 

mosquito that is carrying the virus, bites a Shrike, passing the virus into the blood (Lindgren et 

al. 2009). Historically, there have been very few studies that have found any correlation between 

WNV and Loggerhead Shrikes mortality, however some research in the early 2000ôs began to 

evaluate this relationship. In 2002, an outbreak of WNV at a captive breeding facility for 

Loggerhead Shrikes caused 5 Shrikes to die within 10 days of the outbreak (Bertelsen et al. 

2004). None of the birds in the population that remained had any antibodies associated with 

defending against WNV which indicated that the virus had a 100% mortality rate Bertelsen et al. 

2004). In response to the outbreak, 31 of 37 of the remaining birds were vaccinated with an 

equine WNV vaccine and none of the remaining birds died, suggesting that vaccination may help 

protect this species from WNV mortality (Bertelsen et al. 2004). In 2004, for the first time ever, 

WNV was confirmed to have killed wild Loggerhead Shrikes (Lindgren et al. 2004). Three 

nestlings in the study area were found deceased, and all tested positive for WNV with no other 

signs of any other possible causes of mortality (Lindgren et al. 2009). This disease is likely 

prevalent in populations of Loggerhead Shrikes in any area where WNV is also present, but there 

is almost no research into the presence of this disease within populations continent-wide. Based 

on the currently available literature the incidence of this disease in Shrikes is unknown. With 

limited available data it appears WNV could be a significant threat to Loggerhead Shrikes as it 

appears to have a 100% mortality rate on infected individuals (Bertelsen et al. 2004). As outlined 

by the success in the 2002 outbreak in Canada, vaccination of Loggerhead Shrikes in high risk 

areas may prevent or reduce the spread of, and mortality caused by, WNV (Bertelsen et al 2004). 
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Statement of Need: 

History and Background: 

The Loggerhead Shrike (Lanius ludovicianus) is the only one of the 30 species of true 

shrikes in the world to exist exclusively in North America (Yosef 1996). In North America, 11 

distinct subspecies of Loggerhead Shrikes exist. The Loggerhead Shrike subspecies in Arkansas 

is Lanius ludovicianus migrans (Pruitt 2000). This species uses open fields with short vegetation 

including pastures with fence rows, mowed roadsides, and agricultural fields (Yosef 1994). 

According to Breeding Bird Survey data, Loggerhead Shrike, hereafter shrike, populations have 

been declining across most of their range since 1966 (Figure 4) and specifically in Arkansas 

(Figure 5, Sauer 2017). Current population estimates are around 4,200,000 individuals however 

the population is decreasing at a rate of 24% over 3 generations (Birdlife 2017). Population 

modeling for this species indicates that without management, Loggerhead Shrikes will be 

extirpated from Arkansas in the near future (Figure 6). According to the International Union for 

Conservation of Nature (IUCN) Loggerhead Shrikes are listed as near threatened on the IUCN 

Red List as of October 2017 (Birdlife 2017). There are several factors studied that may cause the 

observed population declines in Loggerhead Shrikes including agricultural practices and land 

conversion, pesticide usage, competition for prey by fire ants (Solenopsis sp.), predation, and 

disease such as West Nile Virus (Lymn and Temple 1991, Anderson and Duzan 1978, Pruitt 

2000 Smallwood and Nakamoto 2009).  
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Figure 4. Trend map of Breeding Bird Survey data of Loggerhead Shrike populations between 

1966 and 2015 (Sauer et al. 2017) 
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Figure 5. Trend in Breeding Bird Survey observations of Loggerhead Shrikes in Arkansas 

between 1966 and 2015 (Sauer et al. 2017). 
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Figure 6. Population model of Loggerhead Shrikes in Arkansas. Vital rates determined in Brooks 

and Temple 1990, and Yosef 1996.  

Ecological Issues: 

One of the biggest conservation issues affecting Loggerhead Shrikes is habitat loss. 

According to the U.S. Census Bureau, during the last several decades human population in 

Arkansas has increased; between 1980ï1990 human population increased by 2.8%, then over the 

next two decades, increased by 13.7% and 9.1% respectively. In the northwest portion of the 

state, the population has increased by more than 25% during the last decade (Yan and Edwards 

2013). This has led to widespread urbanization, and the conversion of forest and farmland into 

urban areas (Yan and Edwards 2013). According to Arkansas bird atlas data from 1994 to 2004, 

land cover type in areas where Loggerhead Shrikes have been observed has seen an increase in 

urbanization and reforestation, from 0.5% to 3.06% and from 32.59% to 35.77%, respectively 

(Arkansas 2014). During this same time-period land cover types that Loggerhead Shrikes use for 

reproduction and foraging such as cropland and pastureland have decreased from 47.69% to 

43.11%, and from 14.73% to 13.39%, respectively (Arkansas 2014).  
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Another conservation issue for Loggerhead Shrikes is competition with invasive fire ant 

species (Solenopsis invicta, Solenopsis richteri) for primarily invertebrate food sources (Allen et 

al. 2004). Since their accidental introduction to Mobile, Alabama in 1930, fire ants have spread 

rapidly throughout the Southeastern United States (Lymn and Temple 1991). These invasive ants 

have spread into much of Arkansas, being found in most Southern counties of the state (Figure 7) 

(USDA 2017). Research has shown Loggerhead Shrikes to be correlated to invertebrate prey 

abundance, which has been shown to be reduced in areas of high fire ant density (Allen et al. 

2004). Some researchers have even observed fire ants consuming food items that Loggerhead 

Shrikes have hung on barbed wire for later consumption (Allen et al. 2001). Initial attempts to 

control fire ant populations through pesticide usage may have also adversely affected shrike 

populations (see economic and sociocultural issues). 

 

Figure 7. USDA Animal and Plant Health Inspection Service (APHIS) map of imported fire ant 

quarantine zone as of June 9, 2017 (USDA 2017). 

 Although USFWS does not identify any diseases of Loggerhead Shrikes as of the 2000 

status assessment, some research has found correlation between declines in shrike populations 

and increased prevalence of West Nile Virus (Pruitt 2000, Smallwood 2009). Like other 

passerine species, Loggerhead Shrikes are known to have parasites, though they are not a likely 

source of mortality (Yosef 1996). Nest parasitism by brown headed cowbirds (Molothrus ater) 
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has been documented in rare cases (DeGeus and Best 1991). Of the diseases and parasitism 

affecting Loggerhead Shrikes, the most dangerous is the occurrence of West Nile Virus (WNV). 

West Nile Virus was first discovered in New York in 1999 and quickly spread across most of 

North America (Lindgren et al. 2009). While Culex spp. mosquitoes are widely recognized as a 

major vector of WNV, birds are the primary amplification hosts (Lindgren et al. 2009). 

Transmission of WNV in Shrikes occurs when a vector species, mosquito that is carrying the 

virus, bites a Shrike, passing the virus into the blood (Lindgren et al. 2009). Historically, there 

have been very few studies that have found any correlation between WNV and Loggerhead 

Shrikes mortality, however some research in the early 2000ôs began to evaluate this relationship. 

In 2002, an outbreak of WNV at a captive breeding facility for Loggerhead Shrikes caused 5 

Shrikes to die within 10 days of the outbreak (Bertelsen et al. 2004). None of the birds in the 

population that remained had any antibodies associated with defending against WNV which 

indicated that the virus had a 100% mortality rate Bertelsen et al. 2004). In response to the 

outbreak, 31 of 37 of the remaining birds were vaccinated with an equine WNV vaccine and 

none of the remaining birds died, suggesting that vaccination may help protect this species from 

WNV mortality (Bertelsen et al. 2004). In Manitoba, CA in 2004, for the first time ever, WNV 

was confirmed to have killed wild Loggerhead Shrikes (Lindgren et al. 2009). Three nestlings in 

the study area were found deceased, and all tested positive for WNV with no other signs of any 

other possible causes of mortality (Lindgren et al. 2009). This disease is likely prevalent in 

populations of Loggerhead Shrikes in any area where WNV is also present, but there is almost 

no research into the presence of this disease within populations continent-wide. Based on the 

currently available literature the incidence of this disease in Shrikes is unknown. With limited 

available data it appears WNV could be a significant threat to Loggerhead Shrikes as it appears 

to have a 100% mortality rate on infected individuals (Bertelsen et al. 2004). As outlined by the 

success in the 2002 outbreak in Canada, vaccination of Loggerhead Shrikes in high risk areas 

may prevent or reduce the spread of, and mortality caused by, WNV (Bertelsen et al 2004).  

Predation, as with many passerine species, is the primary cause of Loggerhead Shrike 

nest failure (Pruitt 2000). Many species have been documented to depredate Loggerhead Shrike 

nests including: domestic and feral cats (Felis catus), coyotes (Canis latrans), badgers (Taxidea 

taxus), least chipmunk (Tamias minimus), Townsendôs ground squirrel (Spermophilus 

townsendii), sharp-shinned hawks (Accipiter striatus), common ravens (Corvus corax), blue jays 
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(Cyanocitta cristata), house wrens (Troglodytes aedon), black rat snakes (Elaphe obsoleta), 

gopher snakes (Pituophis melanoceucus), and western rattlesnakes (Crotalus viridis), though 

these do not account for higher than average mortality in shrikes compared to other passerine 

species (Pruitt 2000). One study did find that shrike nests along roadsides and other linear 

corridors did experience higher than average mortality which is potentially problematic given the 

increase in roadside usage for nesting by Loggerhead Shrikes (DeGeus 1990). Predation is a 

major source of mortality in shrikes as a whole. Males are often in full view when holding 

territories, and both sexes are exposed when hunting (Lefranc 1997). Winter predation may be a 

significant source of loss of individuals. Blumton (1989) found that raptor predation was an 

estimated 57% of shrike mortality during winter months.  

Economic and Sociocultural Issues: 

Agricultural production accounted for $9,775,758,000 in sold agricultural products in 

Arkansas in 2012 (USDA 2018b). Land use for agricultural practices in 2012 covered 5589026.8 

hectares which is about 36% of Arkansas (USDA 2018b). The agricultural industry in Arkansas 

has been a significant contributor to available Loggerhead Shrike habitat through cropland and 

pastureland, however the number of farms across the United States has been steadily decreasing 

from 1900 to 2000 (63%) and farms have also begun to cultivate single crop types (Dimitri et al. 

2005). This monoculture is an issue because row crops remove grassland and pastureland habitat 

that Loggerhead Shrikes use for hunting (Pruitt 2000).  

Loggerhead Shrikes are opportunistic foragers but primarily feed on insects 

(approximately 68% of diet), and small vertebrates (approximately 28% of diet) including birds, 

reptiles, amphibians, and small mammals (Gillihan et al. 2001). This does not necessarily 

indicate food preference, as data suggests that prey selection fluctuates with availability. During 

winter months, diet consists primarily of vertebrate prey (76%), with invertebrate prey being 

largely unavailable (Yosef 1996). Many studies have found variation of percentages of different 

prey types consumed, however all studies seem to confirm that Loggerhead Shrikes feed 

primarily on species that are considered agricultural pests such as rodents, beetles, and 

orthopterans (Yosef 1996). Pesticides are commonly used to kill these insects and rodents. 

Pesticide usage associated with agricultural practices has historically affected Loggerhead 

Shrikes. According to the United States Fish and Wildlife Service (USFWS), nineteen states 
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cited pesticides as a potential cause of Loggerhead Shrike decline, however limited data exists as 

to what pesticides are affecting shrikes and how (Pruitt 2000). Like many other birds, 

Loggerhead Shrikes experienced widespread declines with the widespread use of organochlorine 

pesticides between the 1940ôs and 1970ôs (Blumton et al. 1990). However, other species 

impacted by these pesticides have since recovered, indicating that although these pesticides may 

have had a role in the decline of Loggerhead Shrike, but other factors have continued to limit 

recovery (Pruitt 2000). It has more recently been hypothesized that modern pesticides may be 

limiting populations, though these impacts have been largely untested (Luukkonen 1987). 

Legal and Policy Issues: 

 Loggerhead Shrikes are currently protected under the Lacey Act (16 U.S.C. §§ 3371ï

3378), Migratory Bird Treaty Act (16 U.S.C. §§ 703ï712), Convention on Nature Protection and 

Wildlife Preservation in the Western Hemisphere (56 Stat. 1354, T.S. 982), and the Convention 

for the Protection of Migratory Birds (16 U.S. Code § 712) (Pruitt 2000). These regulations 

protect the individuals however, and limited protection is available for their habitat. Only Section 

404 of the Clean Water Act, and the National Environmental Policy Act of 1969 provide any 

protection to Loggerhead Shrike habitats (Pruitt 2000). Inadequate protection of habitat is a 

contributing factor to the widespread population declines and needs to be addressed for this 

species to recover. 

Management Need: 

 If management actions are implemented to address some of the issues affecting 

Loggerhead Shrike populations, then extirpation can be avoided. Modeling shows that 

management actions that increase subadult survival by 19%, and adult survival by 30%, would 

result in a stable population of Loggerhead Shrikes (Figure 8). This increase in survival in both 

age classes could be achieved if the following management goals and objectives are met. 
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Figure 8. Population model of Loggerhead Shrikes in Arkansas. Blue line represents current 

status with vital rates determined in Yosef 1996, and Brooks and Temple 1990 (Appendix A). 

Orange line represents expected population trend if subadult and adult survival rates are 

increased by 19% and 30% respectively. 

 

Management Goals and Objectives: 

Goal: Maintain a population of 400,000 Loggerhead Shrikes in Arkansas, US. 

Timeline: 33 years (2019-2052) 

Objective 1: Create and implement an education and awareness campaign to increase public 

support for Loggerhead Shrike conservation by 50%. 

Objective 2: Maintain suitable habitat to support 400,000 shrikes in Arkansas. 

Objective 3: Increase subadult survival rate by 19% and adult survival rate by 30%. 

Justification:  Population modeling indicated that a stable population (not increasing or 

decreasing) of Loggerhead Shrikes could be maintained at approximately 400,000 individuals 

(Figure 8 above) 
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Objectives: 

Objective 1: Run an education and awareness campaign to increase public support for 

Loggerhead Shrike conservation. 

Timeline: 3 years (2019-2022) 

Action 1.1: Survey people across the state to determine public awareness of, and support 

for conservation of Loggerhead Shrikes. (Appendix A) 

 Surveys are one of the most frequently used social research tools and can provide 

valuable information that can be used to assist in gauging public opinion on an issue (Goddard 

2005). By using a survey at the beginning of this management plan, public interest for 

conservation can be obtained and a basis for education and outreach can be determined. 

Action 1.2: Distribute brochures highlighting the population decline and the different 

values of Loggerhead Shrikes. (Appendix B) 

 Brochures are an effective method at distributing information on a large scale. They can 

be used to provide basic information about population decline and about how conserving 

Loggerhead Shrikes can be beneficial. A brochure will be developed based off-of the Nature 

Saskatchewan brochure in Appendix B, and distributed to members of the general public, in 

areas where suitable habitat exists or could be created (Loggerhead 2007). 

Action 1.3: Educate farmers on values of shrikes and on different agricultural practices 

they could implement, and programs they could enroll in, that would benefit Loggerhead 

Shrikes. (Appendix B, C) 

 Farmers are one of the biggest stakeholders in this management plan. Agricultural land 

use covered 5,589,026.8 hectares, and agricultural production accounted for $9,775,758,000 in 

sold agricultural products in Arkansas in 2012 (USDA 2018b). Farmland is commonly used 

habitat for Loggerhead Shrikes and represents the largest portion of the suitable habitat for them 

in the state. Considering the prominence of farmers as stakeholders and the need for management 

on their lands, it is imperative that education efforts are established within the agricultural 

community. Farmers will be educated on the different Conservation Reserve Programs run by the 

USDA and enrollment for eligible farmers will be encouraged. Information will be given to 
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farmers on how they can enroll, and on how their enrollment could benefit shrikes (USDA 

2018a). 

Action 1.4: Work with state government to add a measure to the ballot to increase 

Loggerhead Shrike legal protections. (Appendix D) 

 Although Loggerhead Shrikes are protected under the Lacey Act (16 U.S.C. §§ 3371ï

3378) and the Migratory Bird Treaty Act (16 U.S.C. §§ 703ï712), almost no laws exist to protect 

their habitat (Pruitt 2000). Additional protections could be beneficial in reducing population 

declines. A measure on the ballot would enable the stakeholders to have their input, while 

providing the legal basis for protection. A letter outlining the current population declines, and the 

importance of increased protections to conservation, will be sent to the necessary elected 

officials encouraging the issue be put up for a vote. 

Action 1.5: After Actions 1.1-1.4 are implemented, survey people across the state to 

determine public awareness of, and support for Loggerhead Shrike conservation. 

(Appendix A) 

 This second survey would determine the new public interest and support levels for 

Loggerhead Shrikes, after the education actions have been completed. This will help determine if 

proceeding to further management actions will be feasible, or if backlash would be too 

substantial and education efforts need to continue. 

Action 1.6: No Action 

 If no action occurs, then the public will not be adequately educated on the issue of shrike 

conservation. This will likely lead to management opposition from stakeholders who feel that 

their opinions were not valued in the process of trying to create a management strategy for 

Loggerhead Shrikes. 

Final Courses of Action Objective 1: 1.1, 1.2, 1.3, 1.5, 1.4 

Justification:  Action 1.1 evaluates the current situation and should be completed before 

education is implemented. Actions 1.2 and 1.3 educate the public, and the farmers who own and 

manage most of the available habitat used by shrikes. Action 1.5 should be completed after 

education has occurred to determine if it was impactful. Action 1.4 should be completed last, if 
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public support for shrike conservation is high. If support is not high, a ballot failure could be of 

detriment to the future support of this management plan, therefore if action 1.5 indicates a lack of 

support then action 1.4 will not be executed. 

Assessment Protocol Objective 1: The implementation of an education and awareness 

campaign to increase public support for Loggerhead Shrike conservation will be successful in 

completing Objective 1, if completion of the follow-up survey in Action 1.5 shows that support 

for Loggerhead Shrike conservation has increased by 50% from the levels calculated in the 

preliminary survey outlined in Action 1.1. This follow up survey will provide valuable 

information that can be used to assist in gauging public opinion on an issue (Goddard 2005). If 

the objective is not met, and support for conservation has not increased by 50%, then Actions 1.2 

and 1.3 will be repeated and reassessed by a follow-up survey, until public support has increased 

by 50% from the preliminary survey levels.  

Objective 2: Maintain suitable habitat to support 400,000 shrikes in Arkansas. 

Timeline: 5 years (2022-2027) 

Action 2.1: Determine current carrying capacity for shrikes in Arkansas. 

In order to properly manage for this population, it is important to know how many 

individuals of this species could be supported by the resources in the area. Modeling shows that 

if the population can be stabilized in Arkansas, it will be around 400,000 individuals. Therefore, 

in order to achieve the management goal, set out in this plan, habitat must be capable of 

supporting this number. Prior to management of the habitat, the current carrying capacity must 

be known so that no unnecessary changes to land cover occur, disrupting other natural systems or 

impacting human life unnecessarily. Based on current land cover data provided by the US 

Department of Agriculture (USDA), land use for agricultural practices in 2012 covered 

5,589,026.8 hectares (USDA 2018b). Based solely on this critical habitat, and average territory 

size of Loggerhead Shrikes, this is not enough habitat to support the target population size. This 

further highlights the need to determine the actual carrying capacity in Arkansas prior to further 

management actions. Geographic Information Systems (GIS) techniques should be used to 

classify available land cover and determine based on land cover types utilized by Loggerhead 

Shrikes, what the current carrying capacity of shrikes is in Arkansas. 
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Action 2.2: Increase perches used for hunting. 

One of the critical habitat components for Loggerhead Shrikes is available perches for 

hunting. Availability of these perches has been declining statewide with the onset of more 

modern agricultural practices. Loggerhead Shrikes hunt from perches and prefer those that range 

from 0.9m to 5.5m off the ground (Becker et al. 2009). If natural perches are not available, 

Loggerhead Shrikes will hunt from fence posts along fields or roadways (Becker et al. 2009). 

Perches are a critical habitat component, with perch density in agricultural land being inversely 

related to territory size and positively correlated to nutritional state (Yosef and Grubb 1993). 

Increasing the quantity and quality of hunting perches, will improve the overall habitat and will 

improve the number of shrikes utilizing the available habitat. 

Action 2.3: Increase sites for prey impalement throughout shrike utilized habitat. 

One of the most unique things about Loggerhead Shrike behavior is the way that they 

store and then consume their prey. Prey impalement on sharp objects enables Loggerhead 

Shrikes to immobilize prey, and to store food during periods of food scarcity or high energy 

demands such as breeding season (Bent 1950). By impaling prey with chemical defenses for 

several days, poisons degrade enough that shrikes become able to consume otherwise toxic prey 

(Yosef and Whitman 1992). Without prey impalement sites, shrikes struggle to hold prey due to 

their anisodactyl feet. Increasing sites for impalement such as barbed wire or thorny shrubs 

across suitable habitat would increase shrike usage of that habitat. 

Action 2.4: Increase land cover types used by shrikes to support target population size. 

Loggerhead Shrikes use habitat containing open fields with short vegetation including 

pastures, mowed roadsides, and agricultural fields (Yosef 1994). In foraging habitat a mixture of  

short grasses, tall grasses, and bare soil patches are preferred by shrikes (Gillihan et al. 2001). 

The agricultural industry in Arkansas has been a significant contributor to available Loggerhead 

Shrike habitat through cropland and pastureland, however the number of farms in the United 

States has decreased by 63% from 1900 to 2000 and farms have also begun to cultivate single 

crop types (Dimitri et al. 2005). This monoculture is an issue because row crops remove 

grassland and pastureland habitat that Loggerhead Shrikes use for hunting (Pruitt 2000). In order 

to better support Loggerhead Shrikes, grassland habitats should be preserved. Farmers should be 
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encouraged to cultivate some non-row crops, and to grow different crop types not exclusively 

one type of crop. Farmers should be encouraged to enroll in Conservation Reserve Programs as 

outlined in Appendix C. 

Action 2.5: Prevent spread of fire ants in Arkansas 

 Research has shown Loggerhead Shrikes to be correlated to invertebrate prey abundance, 

which has been shown to be reduced in areas of high fire ant density (Allen et al. 2004). Some 

researchers have even observed fire ants consuming food items that Loggerhead Shrikes have 

hung on barbed wire for later consumption (Allen et al. 2001). Preventing the spread of fire ants 

to reduce interspecific prey competition for shrikes could be helpful in conservation efforts 

(Pruitt 2000). To prevent the spread of these invasive ant species, USDA APHIS protocols 

should be followed. USDA APHIS has instated a federal quarantine (7 CFR 301.81) to prevent 

fire ants from expanding their range in the US (Fire Ants 2017). The policies therein should be 

adhered to in Arkansas. 

Action 2.6: No Action 

If no action is taken, habitat in the state of Arkansas may not be enough to support a 

stable population of Loggerhead Shrikes. If habitat is not managed to support 400,000 shrikes, 

then further management actions to stabilize the population will be rendered useless because the 

higher population will not be able to survive in the state.  

Final Courses of Action Objective 2: 2.1, 2.2, 2.3, 2.4, 2.5 

Justification:  Action 2.1 is to evaluate the current suitable habitat availability for shrikes. Based 

on the information acquired from 2.1, actions 2.2, 2.3, 2.4, and 2.5 will be executed to increase 

the total suitable habitat to support the target population of 400,000 Loggerhead Shrikes. 

Assessment Protocol Objective 2: Maintaining suitable habitat to support 400,000 Loggerhead 

Shrikes in Arkansas will be successful in completing Objective 2, if a follow-up analysis of 

habitat indicates that suitable land cover types are abundant enough to support 400,000 shrikes. 

A carrying capacity of this size would be sufficient to support the target population size of the 

goal of this management plan. Various GIS techniques should be employed to determine suitable 

habitat across Arkansas. Based on 2012 land cover data provided by the US Department of 
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Agriculture (USDA), land use for agricultural practices in Arkansas covered 5,589,026.8 

hectares (USDA 2018b). Agricultural land cover is one of the primary habitats suitable for 

Loggerhead Shrikes (Pruitt 2000). If Actions 2.2, 2.3, and 2.4 are implemented, suitable habitat 

should be increased statewide. GIS analysis will determine if the increase in suitable habitat is 

enough to support 400,000 Loggerhead Shrikes in Arkansas. If the objective is not met, and 

carrying capacity is below 400,000, then action 2.4 will be continued until additional GIS land 

cover analysis indicates that the target carrying capacity has been reached. 

Objective 3: Increase subadult survival rate by 19% and adult survival rate by 30%. 

Timeline: 25 years (2027-2052) 

Action 3.1: Determine effects of pesticides on Loggerhead Shrikes, and reduce usage of 

detrimental pesticides by 50% 

Pesticides are commonly used to kill insects and rodents, the primary prey source of 

shrikes. Pesticide usage associated with agricultural practices has historically affected 

Loggerhead Shrikes. One study found that there is still a significant concentration of pesticides 

found in Loggerhead Shrike eggs as of 1996 and that pesticide use causes juvenile shrikes to 

move slower, increasing vulnerability to predation (Herkert 2004). According to the United 

States Fish and Wildlife Service (USFWS), nineteen states cited pesticides as a potential cause of 

Loggerhead Shrike decline, however limited data exists as to what pesticides are affecting 

shrikes and how (Pruitt 2000). Therefore, it is critical to determine the impacts of pesticides that 

are currently only speculative and reduce the usage of those that adversely affect shrikes. 

Agricultural production accounted for $9,775,758,000 in sold agricultural products in Arkansas 

in 2012, so the interests of the agriculture industry will be considered while reducing pesticide 

usage (USDA 2018b).  

Action 3.2: Begin a study to evaluate prevalence and impacts of disease on the population. 

Although USFWS does not identify any diseases of Loggerhead Shrikes as of the 2000 

status assessment, some research has found correlation between declines in shrike populations 

and increased prevalence of West Nile Virus (WNV) in the area (Pruitt 2000, Smallwood 2009). 

Evidence from some studies shows that WNV has a 100% mortality rate in shrikes when 

exposed, and with no formal studies into the prevalence of WNV in Loggerhead Shrike 
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populations the impact of the disease could be widespread (Bertelsen et al. 2004, Lindgren et al. 

2009) With an unclear understanding of what is driving the population decline of Loggerhead 

Shrikes, it is important to begin research into whether or not disease is a contributing factor in 

the decline. 

Action 3.3: Increase nesting and foraging cover to reduce predation. 

Predation is a major source of mortality in shrikes. Males are often in full view when 

holding territories, and both sexes are exposed when hunting (Lefranc 1997). Winter predation 

may be a significant source of loss of individuals (Blumton 1989). Shrike nests along roadsides 

and other linear corridors experience higher than average mortality which is potentially 

problematic given the increase in roadside usage for nesting by Loggerhead Shrikes (DeGeus 

1990). Roadside nesting has been on the rise, due to loss of suitable nesting habitats in traditional 

grassland areas. Increasing potential nesting sites along grassland habitats, and along agricultural 

fields should help to reduce the roadside nesting and associated increased mortality (DeGeus 

1990). To limit the number of shrikes that succumb to predation, cover sites along hunting and 

nesting habitats should be increased. When trees or shrubs are not available, Shrikes will also 

nest in brush piles or hardwood debris (Woods 1993). Encouraging farmers to leave shrubs and 

brush piles along the edge of fields that shrikes use for hunting will improve cover and reduce 

predation. 

Action 3.4: Improve winter cover to reduce predation by raptors. 

 Winter predation may be a significant source of loss of individuals. Blumton (1989) 

found that raptor predation was an estimated 57% of shrike mortality during winter months. 

Increased cover may help reduce this predation. By improving the available shrubby cover along 

hunting areas, raptorial predation may be reduced which would significantly increase the over 

winter survival rate of juvenile shrikes. During the winter shrikes frequently hunt agricultural 

lands where waste grain draws rodents (Pruitt 2000). Deciduous trees no longer provide adequate 

cover. Shrubs and branch piles along the edge of the fields used for hunting could provide 

adequate cover to protect against predation.  
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Action 3.5: No Action 

If no action is taken, survival rates of juvenile shrikes will remain around 19%, and adult 

survival will remain around 47%. This survival rate does not facilitate any population growth, 

and instead will result in the continuation of the widespread decline in the number of Loggerhead 

Shrikes in Arkansas. At these rates, population decline will continue and extirpation from 

Arkansas will likely occur within the next 100 years. Failure to implement management actions 

to increase survival would undermine any other management actions that had already been 

implemented.  

Final Courses of Action: 3.1, 3.2, 3.3, 3.4 

Justification: Population modeling for Loggerhead Shrikes in Arkansas indicated that unless 

vital rates are increased as outlined in Objective 3, population levels will continue to decline 

(Appendix F). Actions 3.1 and 3.2 may help determine previously unknown causes of mortality, 

which management can reduce. Action 3.3 and 3.4 address the current known leading cause of 

mortality, predation, and provide cover for Loggerhead Shrikes to help avoid predation.  

Assessment Protocol Objective 3: Increasing subadult survival rate by 19% and adult survival 

rate by 30% will be successful in completing Objective 3 if survival rates of juvenile Loggerhead 

Shrikes is 38% or higher, and survival rates of adult shrikes is 77% or higher. To calculate the 

survival rates of both age classes of shrikes, radio telemetry and color banding will be 

implemented. The color banding will be used to evaluate territory re-occupancy data as a proxy 

for adult survival. This has been completed in previous studies to evaluate vital rates of 

Loggerhead Shrikes (Brooks and Temple 1990). Radio telemetry will allow for research to 

determine the survival rates of shrikes in the post-fledgling, pre-adult juvenile stage (Blumton 

1989). Both the telemetry and color banding studies shall be done for the final 5 years of this 

management plan (2047-2052), and a sample size of 100 individuals will be obtained for both 

studies. If the objective is not met, then further research into causes of mortality will be 

researched. Additionally, actions 3.3 and 3.4 will be repeated to increase cover available for 

shrikes to reduce predation associated mortality.  
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Conclusion: 

The goal of this management plan is to increase the Loggerhead Shrike population to a 

sustainable size within Arkansas. With the cooperation of Arkansas state agencies along with the 

support of the general public this goal can be achieved. The first objective of this management 

plan, if successful, will increase public awareness and support for shrike conservation. 

Completion of objective two will increase the suitable habitat available to Loggerhead Shrikes, 

which will make it possible to support the target population size that this management plan 

proposes. If objective three is completed successfully, then the survival rates of shrikes in 

Arkansas will be high enough that the population can recover from its current decline and can 

reach a stable size of 400,000 individuals. This is an adaptive management plan and therefore is 

subject to change throughout its implementation should it be needed to complete the goal.  If 

successful implementation of this plan achieves the outlined goal in creating a stabilized 

population of Loggerhead Shrikes in AR, then this management plan or the objectives and 

actions within can be applied elsewhere in the country to aid in recovering the widespread 

decline across the entire range of this species. 
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Appendix A-Survey created to determine public support, following IUCN recommendations. 

Loggerhead Shrike Survey 

Objective: The objective of this survey is to determine current public awareness of Loggerhead 

Shrike ecological issues, and to gauge support for conservation efforts. 

1. On average, how many hours per week do you spend outdoors? 

 0-5 6-10 10-15 15+ 

2. Do you ever participate in birding activities? 

 Yes   No 

3. Have you ever seen a Loggerhead Shrike? 

 Yes  No  

4. Are you aware that Loggerhead Shrike populations have been rapidly declining since 1966? 

 Yes  No 

5. Are you aware of current USDA Conservation Reserve Programs that benefit shrike 

populations?  

 Yes  No 

6. Would you consider enrolling in a CRP Program? 

 Yes  No  Unsure 

7. Do you think that more programs to protect habitat for threatened wildlife should be 

implemented? 

 Yes  No 

8. Would you support legislation that increases protection of habitat of species with declining 

populations? 

 Yes No Unsure 

9. Do you think that conserving non-game species is important? 

 Yes  No 

10. I am: 

 Male  Female  Other (please list self-identified gender):    

11. My age is: 

 18-25   26-35  36-45  46-55  56-65  66+ 
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Appendix B-Brochure designed and distributed by Nature Saskatchewan (2007). 
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Appendix C-Fact Sheet provided by USDA Farm Service Agency highlighting Conservation 

Reserve Programs (2018). 

 






