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The primary goal in the development of at-risk species conservation assessments is to
compile biological and ecological information that may assist conservation practitioners in
making decisions regarding the conservation of species of interest. The Nebraska Natural
Legacy Project recognizes the Loggerhead Shrike (Lanius ludovicianus) as a Tier | at-risk
species. Here, | provide some general management recommendations regarding Loggerhead
Shrikes. However, conservation practitioners will need to use professional judgment for specific
management decisions based on objectives, location, and site-specific conditions. This
resource provides available knowledge of Loggerhead Shrikes that may aid in the decision-
making process or in identifying research needs for the benefit of the species. Species
conservation assessments will be updated as new scientific information becomes available.
The Nebraska Natural Legacy Project focuses efforts in the state’s Biologically Unique
Landscapes (BULSs), but it is recommended that whenever possible, practitioners make
considerations for a species throughout its range in order to increase the success of
conservation efforts.

Common Name_ Loggerhead Shrike Scientific Name Lanius ludovicianus
Order  Passeriformes Family  Laniidae

G-Rank G4 S-Rank S2S3 Goal 4 Distribution Widespread
Criteria for selection as Tier | Declining, PIF watch list

Trends since 2005 in NE Declining

Range in NE Statewide, although more common in areas with extensive grasslands
Habitat Grasslands with scattered small trees or shrubs

Threats Loss of grassland habitats, depletion of food resources (because of pesticides),
organochloride pesticide may negatively impact reproduction, invasive species

Climate Change Vulnerability Index: Not Vulnerable, Increase likely

Research/Inventory Determine causes of population declines; determine conservation measures
(habitat improvement) that can positively impact species

Landscapes Central Loess Hills, Cherry County Wetlands, Dismal River Headwaters, Elkhorn
River Headwaters, Keya Paha, Kimball Grasslands, Loess Canyons, Oglala
Grasslands, Panhandle Prairies, Sandhills Alkaline Lakes, Sandsage Prairie,
Sandstone Prairies, Southeast Prairies




According to the last status review in 2001, the state of Nebraska Heritage status rank of
Loggerhead Shrikes is S5, U.S. national status is N4, and global conservation rank is G4
(NatureServe 2009). From 1966-2010, Loggerhead Shrikes in Nebraska have exhibited a
downward trend of -2.4, 95% CI (-3.8, -1.1); this decline may be more pronounced within the
last decade (Sauer et al. 2011). The Rainwater Basin Joint Venture has identified the
Loggerhead Shrike as a priority landbird for conservation (C. Jorgensen, pers. comm.). The
Nebraska Natural Legacy Science Team set a goal of maintaining four populations in the state
(Schneider et al. 2011), assuming there is little movement between populations and fates of
populations are not correlated. Moderate viability (40% chance of survival) of each population
gives >99% probability of at least one population surviving 100 years (Morris et al. 1999).

For a number of years, birders have noted a decline in the population of Loggerhead
Shrikes (Schneider et al 2011). This declining trend holds true for virtually every state/region
within the species’ range (Cade and Woods 1997, Sauer et al. 2011), with declines in
agricultural areas of the Midwest the most severe (Chavez-Ramirez et al. 1994). Land-use
changes that may impact Loggerhead Shrikes include decreases in pasture, urbanization, loss
of tree rows, increase in tree invasion of grasslands, and increased pesticide use (Bellar and
Maccarone 2002). In eastern Nebraska, many shelterbelts and roadside thickets have been
removed in recent years to make way for more cropland and wider roads. Fewer suitable
nesting sites for the species may exist because of the reduction of scattered trees such as plum
and dogwood (C. Klaphake, pers. comm.). Loggerhead Shrikes that nested in a landscape
characterized by >85% row crop in southeastern lllinois only achieved 26% nesting success;
increased mammalian predation was implicated (Walk et al. 2006). Intense wildfires can
decrease habitat for Loggerhead Shrikes too (Humple and Holmes 2006). A reduction in
amount and quality of habitat is likely a major contributing factor to population decline of
Loggerhead Shrikes, but it does not seem to be the only cause; the reasons are not entirely
understood.

Pesticides could be another culprit (Robbins and Easterla 1992, Sharpe et al. 2001,
Bellar and Maccarone 2002), but Herkert (2004) did not find evidence to support the theory that
organochlorine pesticides alone are responsible for declines of Loggerhead Shrikes in Illinois.
Pesticides that are regularly used today have the potential to diminish prey availability to
Loggerhead Shrikes (Yosef and Deyrup 1998, Dechant et al. 2001). Loggerhead Shrikes are
also highly susceptible to West Nile Virus (WNV); Bertelsen and others (2004) found that
captive, demographically-diverse Loggerhead Shrikes at the Toronto Zoo breeding facility did
not form antibodies to the virus, indicating the potential for 100% mortality in that population (the
birds made antibodies only after vaccination). Furthermore, there may be other factors on
wintering grounds and migration corridors of Loggerhead Shrikes that are contributing to their
decline (Brooks and Temple 1990, Chavez-Ramirez 1994, Fornes 2004), including direct and
indirect impacts from red imported fire ants (Allen et al. 2001).




Loggerhead Shrikes have short, conical bills; a thick black mask marking through the
eye; dark gray back; gray belly; white outer rectrices; dark wings with white patch clearly visible
during flight (Sibley 2000). The head of a Loggerhead Shrike is proportionately large in
comparison to its body. Loggerhead Shrikes have a grayer belly and are 25% smaller than
Northern Shrikes (L. excubitor) (Yosef 1996, Sibley 2000). Note that the two species’ ranges
may overlap in winter with Northern Shrikes being much more common in Nebraska at that time
of year (Yosef 1996, Sibley 2000).

FIGURE 1. Loggerhead Shrikes are birds of open grasslands with scattered
small trees and shrubs. Occasionally, they have been found in park-like locations (in
Arizona; Boal et al. 2003). This bird was photographed by Craig R. Allen on a deck at
his rural residence not far (~15 mi) southeast from Lincoln, Nebraska.

Nebraska has breeding populations of Loggerhead Shrikes that migrate (mostly) out of
the state to wintering grounds (Sharpe et al. 2001). They are birds of open country that require
some scattered small trees for nesting (Sharpe et al. 2001, Schneider et al. 2011). Nesting
locations may include landscapes with big sagebrush (Artemisia tridentata) (Humple and
Holmes 2006), osage orange (Maclura pomifera) (Esely and Bollinger 2001), or plum thickets (J.
G. Jorgensen, pers. comm.). Brooks and Temple (1990) found 61% of nests in isolated trees in
Minnesota. Loggerhead Shrikes occur in higher densities in the panhandle than in the rest of
Nebraska (Sauer et al. 2011). Breeding habitat is better when the effects of agriculture are
minimized on the landscape (Esely and Bollinger 2001, Sharpe et al. 2001, Bellar and
Maccarone 2002). Few Loggerhead Shrikes may winter in Nebraska, utilizing grassland habitat
in southeastern Nebraska (Sharpe et al. 2001).




Breeding territories of Loggerhead Shrikes contain more grassland within 300 m of nests
than random locations (Esely and Bollinger 2001). Fornes (2004) found that Loggerhead
Shrikes nesting in tallgrass prairie of lllinois were positively associated with percent short grass
within 25 ha, number of nesting sites within 50 ha, percent potential foraging habitat within 25
ha, number of huntable tree perches within 25 ha, and number of utility poles within 25 ha (all P
< 0.001). Length of fence was also significant within 50 ha (P < 0.05) (Fornes 2004). Utility
poles and fences offer perching and a vantage point that may aid foraging behaviors; however,
fences may reduce the quality of breeding habitats, effectively reducing the reproductive
success of Loggerhead Shrikes (Yosef 1994). Fornes (2004) demonstrated that percent
potential foraging grounds within 25 ha was associated with number of young fledged (r =
0.506, P = 0.01) and length of hedgerows was negatively correlated with daily survival rate (r =
0.464, P = 0.02). Searching and capturing prey may be more difficult for shrikes in prairies with
taller grasses (Mills 1979, Gawlik and Bildstein 1993, Yosef 1996).

Boal and others (2003) studied Loggerhead Shrikes in Tucson, Arizona and determined
that the shrikes may find suitable nesting sites in trees growing in patches in urban
environments, including playgrounds and residential yards. Urban nest sites offered trees >3 m
in height, trees that were taller than those randomly available, and more bare ground, but
breeding territories still consisted of open areas with native short-stature vegetation (Boal et al.
2003). Loggerhead Shrikes may tolerate an urban nesting environment (if they don’t encounter
increased predation risk) because of the availability of other resources, including water and prey
(Boal et al. 2003). The threat to Loggerhead Shrikes from domestic pets or feral cats can
increase in these urban environments (Gawlik and Bildstein 1990, Walk et al. 2006).

FIGURE 2. The current range of Loggerhead Shrikes in Nebraska spans the
entire state based on field observations, museum specimens, and expert knowledge.
Map courtesy of Nebraska Natural Heritage Program, Nebraska Game and Parks
Commission.




Loggerhead Shrikes normally establish a territory of 6—9 ha (Dechant et al. 2001).
Kridelbaugh (1982) found average territory size in Missouri to be 4.6 ha. In Alberta, territory
size was only ~2.7 ha (Collister 1994); whereas in Idaho, it was 25 ha (Yosef 1996). Bellar and
Maccarone (2002) found a density of 3.0 + 2.7 Loggerhead Shrikes/80 km (n = 72 individuals) in
the Flint Hills of Kansas and 1.9 + 1.9 Loggerhead Shrikes/80 km (n = 45 individuals) in
lowlands in the southern part of the state.

Burnside (1987) reported that 104 of 151 Loggerhead Shrikes banded from 1923-1983
in the United States and Canada were recovered within 20 km of the site where they had been
banded. Twenty-eight were recovered 21-99 km from the banding site and 19 had moved 100
km or farther, with average distance of 1349 km (range 238-2554 km). Average recovery time
was 11.8 months (range 1-46 months) (Burnside 1987).

Arrival dates of Loggerhead Shrikes may vary in the panhandle of Nebraska (mid-March)
from the rest of the state (mid-late February) (Sharpe et al. 2001). Loggerhead Shrikes begin
departing Nebraska in October for their wintering grounds in Texas, Mexico, and Central
America (Sharpe et al. 2001, Yosef 1996). During long migration of ~3,360 km (>2,000 mi)
(Burnside 1987), an individual Loggerhead Shrike stops frequently to feed and rest and may
remain in one area for a few days (Miller 1931, Yosef 1996).

Loggerhead Shrikes feed on arthropods, amphibians, small to medium-sized reptiles,
and small mammals and birds (Yosef 1996). They use their beaks to transport a relatively small
food item and use their feet to carry a larger meal as heavy as individual body mass (Yosef
1993). They will also ingest carrion (Anderson 1976). They prefer to perch overlooking open
areas in order to “sit and wait” while foraging (Yosef and Grubb 1994). It is more energetically
efficient for shrikes to hunt in short vegetation (Brandl et al. 1986, Bohall-Wood 1987, Yosef and
Grubb 1994). They frequently perch on fences and utility lines along roadways to search for
prey (Yosef 1996). Beak design allows for caught animals to be dispatched efficiently with a
bite to the back of the neck. Because Loggerhead Shrikes are predators, but also passerines
lacking talons for holding prey during feeding, they have evolved the proficiency to impale their
catches on natural and man-made sharp objects (Yosef 1996). Male shrikes may also impale
and cache prey as part of a behavioral display to demonstrate fithess to potential mates (Yosef
and Pinshow 1989). Young Loggerhead Shrikes learn to hunt vertebrate prey at ~40 days old
(Smith 1973).

It is thought that both members of a pair search for their nest site and gather nesting
material (Yosef 1996). The nest from the previous year (or plant) may be re-used for nesting
(Burton 1990, Yosef 1996), or materials may be taken from the nest for new construction
elsewhere (Yosef 1992, Woods 1994). Nesting can commence as early as late March but peak
breeding occurs June—July (Sharpe et al. 2001). Over the course of 6—11 days (Graber et al.
1973, Kridelbaugh 1982), the female constructs the open cup nest in a tree or shrub, often




thorny, with adequate cover (Porter et al. 1975, Yosef 1996). The woven nest is lined with soft,
natural material (e.g., grass, moss, hair, feathers, cloth) (Yosef 1996). Five oval eggs represent
a typical clutch size (Novak 1989, Yosef 1996). Only the female, fed most meals by the male
(Burton 1990, Yosef 1992, Woods 1994), incubates the eggs approximately 16 days (Miller
1931, Lohrer 1974, Porter et al. 1975). Hatching is asynchronous, completed within 48 hrs in
most cases (Yosef 1996). Loggerhead Shrikes normally only nest once per season, but shrikes
may construct up to two subsequent nests, particularly after failures, with new nests placed only
a few hundred meters from the previous attempt (Atkinson 1901, Graber et al. 1973, Dechant et
al. 2001). On average, Loggerhead Shrikes experience a high rate of nesting success (>80%)
(as reviewed in Yosef 1986). In Ontario, Canada from 1991-1992, Loggerhead Shrikes hatched
a mean of 4.2 and 5.4 eggs with a mean of <3 young surviving; nesting success of at least one
fledgling was still 78—-89% (Chabot et al. 2001). Nur and others (2004) estimated survival of
nests (n = 137) to day 39: apparent nest success = 0.48 + 0.043, Mayfield estimate (95% CI) =
0.41 (0.33-0.50), and Kaplan-Meier estimate (95% CI) = 0.40 (0.31-0.48) for 1995-1997 years
pooled in north-central Oregon. An individual Loggerhead Shrike may live >11 years
(Klimkiewicz et al. 1983).

A multitude of factors should be considered before implementing any conservation
actions for species. Within the guidelines of state and federal law, the Nebraska Natural Legacy
Project recommends: 1) consider, but do not limit options to, scenarios that benefit both the
species of interest and property owners, 2) consider species dispersal and landscape context,
3) plan for multiple years, and 4) do no harm.

In Nebraska, conservation considerations should be made for Loggerhead Shrikes in
several BULs: Central Loess Hills, Cherry County Wetlands, Dismal River Headwaters, Elkhorn
River Headwaters, Keya Paha, Kimball Grasslands, Loess Canyons, Oglala Grasslands,
Panhandle Prairies, Sandhills Alkaline Lakes, Sandsage Prairie, Sandstone Prairies, and
Southeast Prairies. These landscapes offer the best opportunities for conservation of
Loggerhead Shrikes within Nebraska based on current knowledge. Given the principal threats
identified, conservation efforts for Loggerhead Shrikes (summarized in Table 1) may want to
employ the following management strategies:

1. Because breeding habitat alone is likely not a limiting factor to Loggerhead Shrikes,
habitat creation may achieve very little in increasing their populations. Rather,
management efforts should be directed to any known ‘hotspots’ of activity for
Loggerhead Shrikes (Fornes 2004). However, not all of this habitat should be along or
within 15 m of roadways, because the nesting success of Loggerhead Shrikes may
decline there (Esely and Bollinger 2001). Short grasslands within 300 m of nest sites
have been found to offer suitable breeding territories (Esely and Bollinger 2001).
Nesting success may increase when understory (ground cover and vegetation height) is
low (Hellman 1994).

2. Management strategies in agricultural systems versus native grasslands versus semi-
urban landscapes will vary. Chavez-Ramirez and others (1994) did not influence habitat
use of Loggerhead Shrikes by mowing or manipulating perch availability in native
grasslands of Texas; however, these strategies may be useful in agricultural or urban




landscapes. Inadvertently, one may increase predation of Loggerhead Shrikes by
increasing perching that will be used by shrikes but also raptors (Chavez-Ramirez 1994).

3. Loggerhead Shrikes have been associated with big sagebrush (Humple and Holmes
2006); protection and restoration of big sagebrush habitats may benefit them.
Establishing hawthorn may also benefit Loggerhead Shrikes because of documented
positive associations with Crataegus species (Chabot et al. 1995, Dechant et al. 2001).
Other beneficial plants for nesting, perching, and foraging include natives such as honey
locust (Gleditsia triacanthos) (Kridelbaugh 1982), willow (Salix spp.), and buffaloberry
(Shepherdia spp.) (Telfer 1992, Dechant et al. 2001). The allowance for some eastern
redcedar (Juniperus virginiana) in low densities on the landscape can benefit nesting
Loggerhead Shrikes (Kridelbaugh 1982, Gawlik and Bildstein 1990, Chabot et al. 1995).

4. Because Loggerhead Shrikes are associated with open areas offering some trees and
shrubs, prescribed burning and grazing may be useful techniques to manage habitat for
them. To prevent dense woody vegetation, burn patches while being careful not to
eliminate all shrubs and trees (Hands et al. 1989, Poole 1992, Dechant et al. 2001).
Loggerhead Shrikes appear to be more tolerant of pasture than row crops (Telfer 1992).
Moderate haying and grazing showed potential in increasing productivity of Loggerhead
Shrikes in Manitoba (Hellman 1994). However by leaving some patches of tall grass,
land managers can offer refuge to small mammals (prey) for Loggerhead Shrikes
(Collister 1994). Nesting and perching structures can be protected selectively from
cattle grazing and rubbing (Yosef 1996).

5. Based on a project in Minnesota, Brooks and Temple (1990) found Loggerhead Shrikes
to be well below carrying capacity. The fact that Loggerhead Shrikes were still declining
despite plentiful breeding habitat, indicated that there may be a need to consider
management options for the species outside its breeding range. A large portion of
Loggerhead Shrikes overwinter along the Gulf coast in Texas, Louisiana, Mississippi,
and Alabama (Root 1988).

6. Pesticide reductions may protect the invertebrate food source, as well as other prey, of
Loggerhead Shrikes (Hands et al. 1989).

7. The infrastructure required for oil, gas, and wind developments can fragment wildlife
habitat and affect many species. Potential negative effects on Loggerhead Shrikes have
not been studied, but it is worthwhile to minimize these types of disturbances on this Tier
| species (Knopf 1996, Sedgwick 2004). It is estimated that 82% of avian fatalities at
wind turbines, excluding those in California, are of migratory passerines (Erickson et al.
2002). Applicable best management practices for prairie passerine interactions with wind
development are available from the Colorado Renewables and Conservation
Collaborative (CRCC 2010).

I
The causes of the observed population decline of Loggerhead Shrikes are not clearly
understood. A greater understanding of these primary threats would help determine
conservation measures (e.g., habitat improvements) that can most positively impact the species
(Schneider et al. 2011). Studies of habitat use, food resources, and the effects on Loggerhead




Shrikes from pesticides and grasshopper control measures may reveal the most important steps
that can be taken for the species in Nebraska.

At-risk species and other species (e.g., keystone species, indicator species) that share
habitat with Loggerhead Shrikes should be considered in management plans. On-the-ground
conservation for Loggerhead Shrikes may affect or be influenced by at-risk species that can be
found in the same BULSs as the shrikes. Because the range of Loggerhead Shrikes spans the
entirety of the state, the list of additional at-risk species is not listed here. You can refer to Tier |
at-risk species for each BUL of interest in the Nebraska Natural Legacy Project (Schneider et al.
2011).

TABLE 1. Summary of suggested management for Loggerhead Shrikes (LOSH)
in Nebraska. The following are general guidelines based on the best available
knowledge at the time of this publication. See Research and Conservation section of
this document for more detail and Literature Cited section for sources of additional

information.
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