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ABSTRACT

The mechanisms driving avian patch-size sensitivity in tall-grass prairie are still 
unknown, but are likely linked to habitat selection. I attempted to determine whether 
Savannah Sparrows (Passerculus sandwichensis) and Le Conte’s Sparrows 
(Ammodramus leconteii) use conspecific attraction as a means of habitat selection. I 
played simulated conspecific cues in 7 uninhabited prairie sites in south-central 
Manitoba in May 2014. I did not detect any individuals of either species during June 
2014, indicating that either they did not respond to conspecific cues, that some factor(s) 
of my sites made them unsuitable, or that there are other stimuli ultimately driving 
habitat selection in these species. I also found possible evidence of heterospecific 
attraction in Savannah Sparrows that may warrant further investigation. Patch size and 
openness are likely the main factors affecting colonization, so conservation efforts 
should focus on maintaining larger and more open sites, rather than restoring prairie 
fragments under 5 ha. 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EXECUTIVE SUMMARY

Manitoba’s remaining tall-grass prairie is highly fragmented and at high risk for 
further encroachment by woody plants and habitat loss. The grassland birds that live in 
these fragments show patch-size sensitivity, whereby proportionally more birds are 
found in larger sites than smaller sites. One hypothesis to explain this phenomenon is 
that birds use the presence of conspecifics in these sites as an index of habitat quality. 
Therefore, if a fragment loses its population, no new males will settle in the site to 
reestablish it because there are no conspecifics to indicate that the site is good quality 
habitat. I tested this theory on Savannah Sparrows and Le Conte’s Sparrows in 
Manitoba’s tall-grass prairie by playing simulated conspecific vocal cues during the 
spring settlement period. A compilation of songs, calls, and silence was made and 
played at 7 sites near and around Winnipeg, Manitoba from 29 April to 31 May, 2014. 
The playbacks at each site ran for five hours each morning, during which time each site 
was visited for eight one-hour observation periods. After the settlement period, the 
playback-boxes were removed and each site was visited three additional times during 
the breeding season to conduct point-counts to record the abundance of each focal 
species. Data from the point-counts did not reveal the presence of either of the focal 
species in any of the experimental sites, but observations during the settlement period 
recorded site visitations and some initial settlement at some of the experimental sites. 
This suggests that conspecific attraction is not enough to influence an individual to 
establish a territory, but it might be enough to elicit site visitations with the purpose of 
further assessing habitat quality. There was also some weak evidence from the 
observation periods indicating possible heterospecific attraction of Savannah Sparrows 
to Le Conte’s Sparrows vocalizations, but directed research needs to be done on this 
topic to definitively test whether this actually occurs. Small sites are suspected to be the 
cause of the unsuitability of the experimental sites, either due to edge effects or the 
need for aggregation beyond some critical threshold population size, as all 7 
experimental sites are under 5 ha but are otherwise of equal quality to other, larger, 
occupied sites that were surveyed. Matrix openness may also be a key factor in site 
suitability, resulting in sites that are either ignored or missed by prospecting individuals, 
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as my experimental sites also had low openness. Simulated vocalization-based 
conspecific vocalizations may not be of any use to reestablish populations of Savannah 
Sparrows or Le Conte’s Sparrows in small prairie fragments, but it has been useful in 
other territorial species, and should not be dismissed as a potential conservation tool. 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CHAPTER 1 - INTRODUCTION

1.1 Background
The extent of North America’s tall-grass prairie has declined at an alarming rate 

since the introduction of agriculture, with only 1.0-2.4% of its historic range now 
remaining (Samson et al. 2004, McLachlan and Knipsel 2005). This large-scale habitat 
loss has fragmented the tall-grass prairie and changed its biodiversity (Davis 2004). 
Habitat loss is linked to negative effects on biodiversity, including decreases in species 
richness, trophic chain length, and population growth rates and abundance (Fahrig 

2003). Fragmentation — the process by which a landscape is broken up into multiple 

smaller patches (Johnson 2001, Fahrig 2003) — is also often associated with habitat 

loss. Fragmentation can be harmful to the local avian population, as it makes species 
vulnerable to patch-size effects, isolation effects, and edge effects (Johnson 2001). It 
can be especially harmful to species that require large patches of habitat - commonly 
called area-sensitive species (Davis 2004) - and those that suffer from the negative 
impacts of edge effects - the interactions between a habitat patch and its surrounding 
matrix that occur near the edge of a site (Fahrig 2003, Sliwinski and Koper 2012). The 
negative impacts from both habitat loss and habitat fragmentation can be observed 
today affecting North America’s native tall-grass prairie avifauna (Davis 2004).

As tall-grass prairie habitat declines, so does the abundance of songbirds that 
rely on this habitat (Davis 2004). This trend in declining abundance of avifauna in 
response to reduced patch-size, known as patch-size sensitivity (Winter and Faaborg 
1999, Davis 2004), has been well documented, but the mechanisms behind this 
relationship are still largely unknown, especially for grassland species (Koper and 
Schmiegelow 2006). Several possible key mechanisms for the interaction between 
avian abundance and patch size have been proposed, including differing vegetation 
structure (Bergin et al. 2000), increased level of predation (Koper and Schmiegelow 
2006), differences in site shape (Naugle et al. 2001, Davis 2004), and the impact of 
edge effects (Winter et al. 2000, Johnson and Igl 2001, Koper and Schmiegelow 2006), 
but none of these theories has been able to adequately explain the trend.
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Another mechanism that could explain why some grassland species are sensitive 
to area is that they use conspecific cues to determine habitat quality. If a species relies 
on conspecific attraction - the drive to settle near other individuals of one’s own species 
(Ward and Schlossberg 2004) - it may ignore sites of good quality habitat in favour of 
sites that have conspecifics (Stamps 1988, Ahlering 2005). Smaller sites are more 
vulnerable to local extinctions and would therefore be less likely to be inhabited by 
conspecifics than larger sites (Bourque and Desrochers 2006). These small sites would 
then remain unoccupied, resulting in a patch-size-sensitive distribution. The fragmented 
nature of the tall-grass prairie also encourages the use of conspecific cues. When 
assessing habitat quality, individuals can choose to either gather information on site 
quality themselves, or extrapolate data from other individuals by gathering inadvertent 
social information (Nocera et al. 2006). The information, in effect, is treated just like 
another resource when assessing habitat quality (Nocera and Betts 2010). As habitat 
patches become more fragmented, the cost of gathering first-hand information on site 
quality goes up, and using conspecifics to assess habitat quality becomes a better 
alternative (Nocera et al. 2006).

There are two time scales over which conspecific attraction can occur. The first, 
sometimes referred to as performance-based conspecific attraction, occurs when 
individuals prospect at the end of the breeding season to find males that had high 
nesting success and remember those sites for the following year (Ahlering and Faaborg 
2006, Nocera et al. 2006). For this to be effective, site quality needs to remain relatively 
consistent from year to year, allowing the habitat quality information to remain relevant 
(Ahlering 2005). The other type of conspecific attraction relies on proximate stimuli 
rather than memory. It occurs when individuals prospect during the spring migration 
under the assumption that other males that are singing on-territory have already 
assessed the habitat quality of that site and deemed it fit (Ahlering et al. 2006). This 
type of conspecific attraction is more likely to be used by inexperienced males who do 
not yet know how to determine site quality on their own (Muller et al. 1997, Ward and 
Schlossberg 2004, Ahlering and Faaborg 2006) and by birds in unstable climates where 
yearly variation in habitat quality makes performance-based conspecific attraction 
unreliable (Ahlering 2005).

�2



Although a fair amount of research has looked at conspecific attraction in 
territorial forest birds, relatively little has been done on territorial grassland birds 
(Ahlering et al. 2006). Baird’s Sparrows (Ammodramus bairdii) (Ahlering et al. 2006) and 
Bobolinks (Dolichonyx oryzivorus) (Nocera et al. 2006) have been shown to use 
conspecific cues to determine habitat quality, but not all studies of this type have been 
able to induce settlement. Conspecific attraction was tested on Savannah Sparrows 
(Passerculus sandwichensis) and Le Conte's Sparrows (Ammodramus leconteii) in tall-
grass prairie in south-central Manitoba by playing simulated conspecific cues post-
breeding season, but these cues did not elicit a response from either of these sparrows, 
and so it was determined that area-sensitivity was too strong to be overcome by 
conspecific attraction (Bruinsma 2012). This study, however, did not examine whether 
Savannah Sparrows or Le Conte’s Sparrows were responding to proximate conspecific 
cues during the spring migration. Most grassland birds have low philopatry and site-
fidelity as a response to the highly variable nature of grassland climate (Cody 1985, Igl 
and Johnson 1999), which suggests that they may be more likely to assess habitat 
quality in the spring than in the summer following the previous breeding season. 
Therefore, it is possible that a study that only tests for conspecific attraction after the 
breeding season could fail to elicit a settlement response in a species that would 
respond to simulated conspecific cues presented during the spring settlement period. I 
examined this possibility in more detail and compared my results with Bruinsma’s to 
determine whether either of these two species is using conspecific cues to select their 
territories.

1.2 Research Question
If Savannah Sparrows and Le Conte's Sparrows in tall-grass prairie use 

conspecific attraction as a means of habitat selection, then applying simulated 
conspecific cues to an unpopulated site during the spring migration should result in 
settlement. Should either of these two species be using conspecific cues during the 
settlement process, the results of this study could help to explain the patch-size 
sensitivity exhibited by many grassland birds (Winter et al. 2000) and would have many 
important applications for passerine conservation in the tall-grass prairie (Schlossberg 
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and Ward 2004). However, it is important to remember that the presence of conspecifics 
is likely not the only feature of the landscape that drives habitat selection, and that a site 
may well not attract new individuals if its quality is low (Ward and Schlossberg 2004, 
Ahlering and Faabog 2006). Therefore, it is important to be aware of the influence of 

habitat quality — the measure of an area’s ability to support a population of a specific 

species (Maurer 1988) — when attempting to test experimentally for conspecific 

attraction (Stamps 1988, Muller et al. 1997). What determines good habitat quality is 
unique to every species, and is notoriously difficult to predict (Maurer 1988). Habitat 
preference can vary from population to population within a species based on the 
geography (Maurer 1988) and topography (Frey, Jensen, and With 2008) of the site; 
however, a good quality habitat should have adequate access to basic necessities like 
food, water, shelter, and nesting sites, all of which are usually associated with the 
vegetation structure or composition of a site, making vegetation an important predictor 
of habitat quality (Maurer 1988).

1.3 Objectives
1. Determine whether Savannah Sparrows and Le Conte’s Sparrows consider 

conspecific vocal cues during site selection to assess habitat quality in northern tall-
grass prairie.

2. Compare whether there is a different response to simulated conspecific vocal cues 
for Savannah Sparrows and Le Conte’s Sparrows if they are presented during the 
spring migration, rather than post-breeding season - the latter data coming from 
Bruinsma’s work. 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CHAPTER 2 - LITERATURE REVIEW

2.1 Tall-grass Prairie
Grasslands are found around the world in temperate and subtropical areas (Cody 

1985), and historically covered over 50% of the world’s land surface, and 17% of North 
America (Knopf 1996). Prairies have an average annual precipitation of 40-80 cm, an 
average temperature of 6-16°C (Cody 1985), and are dominated by grasses, sedges 
and forbs with little to no woody vegetation (Wiens 1969). They are characteristically flat 
and open, making them excellent sites for conducting research (Cody 1985).

The tall-grass prairie is the easternmost of the three ecoregions of the Great 
Plains (Samson et al. 2004). It is slightly wetter than the mixed-grass and short-grass 
prairies, and therefore has taller vegetation (Bragg 1995). Precipitation, however, is not 
consistent from year to year, and tall-grass prairies regularly go through cycles of wet 
and dry years (Zimmerman 1992, Bragg 1995). The climate in tall-grass prairies is 
extreme, highly variable, and prone to disturbances (Cody 1985, Bragg 1995). This 
dynamic variation in turn creates a mosaic of habitat types across the landscape 
(Ahlering et al. 2006).

2.1.1 Current Status
The tall-grass prairie is currently under threat from human development (Davis 

2004). Agricultural and urban land-use has destroyed native prairie, causing large-scale 
fragmentation and habitat loss (Davis 2004, McLachlan and Knipsel 2005). The Great 
Plains is now considered to be the most endangered ecosystem in North America, with 
the tall-grass prairie ecoregion being hit the hardest with only 13.4% of its historic range 
remaining, which drops to less than 2.4% remaining in the northern tall-grass prairie 
region (Knopf 1996, Samson et al. 2004, McLachlan and Knipsel 2005). What little tall-
grass prairie that still remains is small, fragmented, isolated, often low-quality, and at 
risk from the encroachment of exotic species (Knopf 1996, McLachlan and Knipsel 
2005). 

Manitoba’s tall-grass prairie once covered over 138 million hectares of the 
province, although now only 1% remains (Sveinson 2003). The majority of the 
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remaining tall-grass prairie is found in a preserve south of Winnipeg, near Tolstoi and 
Gardenton, and much of it is rehabilitated agricultural land (Sveinson 2003). This 
remaining tall-grass prairie is at risk of degradation from species invasion, overgrazing, 
and nutrient inputs (Sveinson 2003). Woody and exotic species from the surrounding 
matrix are crowding out native species and reducing area (Sveinson 2003). Some 
patches are being grazed to try to mimic natural conditions, but many are too small and 
are being overgrazed (Sveinson 2003). Nutrients from nearby agriculture and urban 
developments make these prairies nutrient-rich, allowing invasive plants to take over the 
native species that are adapted to nutrient-poor conditions (Sveinson 2003). Manitoba’s 
tall-grass prairies are definitely a conservation concern.

Historically, grasslands were maintained in a low successional state by natural 
fires and large herds of transient megafauna that grazed and trampled the tall-grass 
prairie (Sveinson 2003, Samson et al. 2004, McLachlan and Knipsel 2005). Now, 
wildfires have been suppressed around urban and agricultural areas and the large 
herds of megafauna that once roamed the prairies have largely disappeared, leaving 
fragmented patches even more susceptible to encroachment from woody vegetation 
(Johnson and Temple 1990, Samson et al. 2004). If these small fragments are to 
survive, conservation efforts must be made to mimic these natural disturbances (Knopf 
1996) through the use of controlled burns, grazing, mowing, and herbicides (Sveinson 
2003, Samson et al. 2004, McLachlan and Knipsel 2005).

2.2 Tall-grass Prairie Avifauna
Tall-grass prairies provide habitat for a relatively low variety of bird species 

compared with other habitat types, but these species are well-adapted to live there 
(Cody 1985, Zimmerman 1992, Knopf 1996). The number of species is small likely 
because the climactic extremes common to prairies limit the species that are able to 
survive, thus creating an ecological bottleneck (Zimmerman 1992). Because grasslands 
are so dynamic and variable, grassland birds are typically nomadic, migratory, and show 
low site fidelity between years (Igl and Johnson 1999, Ahlering 2005, Winter et al. 
2005). This low site fidelity is a logical response to annual changes in moisture and 
habitat quality, and results in large variations in species density between years (Cody 
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1985, Ahlering 2005, Winter et al. 2005). Since grassland birds look for new sites every 
year, they likely use proximate cues to assess habitat quality (Ahlering 2005). 
Unfortunately, those species that use changing habitat in an ever-changing manner are 
very difficult to conserve (Skagen and Knopf 1994). Relatively little research has been 
undertaken on grassland birds compared with forest species, but interest in this guild is 
slowly increasing, especially in the areas of habitat selection and patch-size sensitivity 
(Koper and Nudds 2011).

2.2.1 Patch-size Sensitivity
Grassland bird populations are declining rapidly, and are often cited as being the 

most rapidly declining guild of birds in North America (Knopf 1996, Winter and Faaborg 
1999, Johnson 2001). This decline is largely attributed to habitat loss and fragmentation 
from agriculture and urban development. Since many species of territorial passerines 
require sites larger than their actual territories (Johnson 2001), prairie fragments often 
cannot maintain populations of many grassland species.

Patch-size sensitive species, sometimes called area-sensitive species, are those 
that are found in higher densities in larger sites, and lower densities in smaller sites 
(Winter and Faaborg 1999), a feature displayed by most grassland species (Winter et 
al. 2000). There are three different levels of area sensitivity that a species can exhibit: 
they can be absent from smaller sites; they can be found in lower densities at smaller 
sites; or they can have lower nesting success in smaller sites (Winter and Faaborg 
1999). These are all examples of area-sensitivity, but the mechanisms causing that 
sensitivity may differ. There are many potential qualities of smaller sites that could 
cause individuals to avoid them (Winter et al. 2000): they have higher nest depredation, 
interspecific brood parasitism, and interspecific competition rates; they have less prey 
and nesting habitat; and they have fewer conspecifics and immigrants and therefore 
lower pairing success (Winter and Faaborg 1999). Also, since many fragments are 
isolated, it is possible that birds cannot find these sites or are unable to disperse to 
them (Johnson 2001). Determining which feature, or combination of features, triggers 
patch-size sensitivity in a given species is of great interest to conservationists dealing 
with fragmented prairie.
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One of the most commonly proposed mechanisms behind patch-size sensitivity 
is that species avoid edges (Davis 2004). This phenomenon, commonly referred to as 
“edge effects”, occurs when species exhibit decreases in either abundance or nesting 
success in proximity to site edges compared with core habitat (Winter et al. 2000). 
There are many features of edges that may negatively affect individuals and create 
ecological traps: increased predator abundance (Winter et al. 2000); differences in 
vegetation composition or structure (Winter et al. 2000, Davis 2004); increased 
presence of interspecific brood parasites (Winter et al. 2000, Davis 2004); or even 
increased interspecific competition (Sliwinski and Koper 2012). Edge effects could 
account for area sensitivity because smaller sites will have a larger edge to core ratio, 
and so would be less likely to be inhabited by edge-sensitive species, and possibly even 
act as habitat sinks (Davis 2004). Some studies have shown species to be more 
influenced by the amount of edge present rather than the size of the site itself (Winter et 
al. 2000).

The other potential mechanism behind patch-size sensitivity is one that has been 
slowly drawing more attention from the academic community: conspecific attraction. 
Some species have been shown to use the presence of conspecifics as a means of 
habitat selection (Stamps 1991). If individuals select habitats based on the presence of 
conspecifics, then sites with good-quality habitat that lack conspecifics may not be 
repopulated, which could reduce the viability of the population (Bourque and 
Desrochers 2006). Since small sites are more likely to suffer from local extinctions, 
conspecific attraction could account for patch-size sensitivity in some species (Bourque 
and Desrochers 2006).

2.2.2 Habitat Selection
All birds must select a habitat - distinct areas of contiguous vegetation that are 

roughly homogeneous - in which to settle (Hutto 1985) and, since the early 1990s, many 
ecological studies have attempted to determine what factors influence this habitat 
selection (Koper and Nudds 2011). Traditional studies of habitat selection typically focus 
on how birds use local vegetation structure, regional habitat distribution, interspecific 
competition, and patch productivity to determine habitat quality (Cody 1981, Ahlering 
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and Faabog 2006). Habitat features such as vegetation composition and structure can 
influence what food will be available in a site (Cody 1981, Ahlering and Faabog 2006). 
In addition, there may be species that are adapted to forage best in specific vegetation 
structures (Cody 1985). In some species the presence of secondary landscape 
features, such as tree holes or the presence of a nearby body of water, may influence 
habitat usage (Cody 1981). Some studies have proposed that grassland birds could be 
inspecting the vegetation during the spring to determine if the site is likely to provide 
suitable foraging conditions later in the season (Ahlering 2005). Interspecific competition 
has also been shown to deter or even exclude some species from specific habitat 
patches (Cody 1981). Some species have also been shown to choose territories based 
on the overall amount of habitat at the landscape level (Johnson 2001). It is important to 
note, however, that habitat selection does not imply any form of conscious decision-
making on the part of the individual, and many of these habitat preferences and quality 
determination methods may be genetically driven (Hutto 1985).

One aspect of habitat selection that had been largely ignored until the mid-2000s 
is the link between habitat selection and social behaviour (Ahlering and Faabog 2006). 
Since the renewal of interest in this topic, ecologists have determined that many species 
likely rely on a combination of habitat quality and social cues when choosing where to 
establish their territories (Stamps 1991, Muller et al. 1997, Ward and Schlossberg 2004, 
Ahlering and Faabog 2006). Sometimes, when all the basic habitat requirements are 
available in a site but that site is not being occupied, we need to consider how 
behaviour influences habitat selection (Ahlering and Faabog 2006). Instances where 
good quality habitat patches remain unoccupied are good indicators that the species 
may be responding to conspecific cues to select their territories (Muller et al. 1997, 
Ahlering and Faabog 2006). These conspecific cues act as an indication of habitat 

quality when prospecting for sites, especially for naïve individuals (Muller et al. 1997, 

Etterson 2003). For many species, this likely occurs around dawn when birds are most 
active and prospecting for conspecifics is easiest (Amrhein et al. 2004). The clumped 
distributions commonly seen among grassland birds may be the result of the use of 
conspecific attraction during habitat selection (Ahlering and Faabog 2006).
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2.3 Conspecific Attraction
Conspecific attraction is the phenomenon by which individuals are attracted to 

settle or aggregate near other individuals of their own species: conspecifics (Ward and 
Schlossberg 2004). It has been observed in numerous taxa, including mammals (Galef 
and Giraldeau 2000, Zeigler et al. 2011, Shapira et al. 2013), reptiles (Stamps 1991), 
amphibians (Gautier et al. 2005, Pizzatto et al. 2016), insects (Slaa et al. 2003, Stamps 
et al. 2005, Jeanson and Deneubourt 2007), crustaceans (Stamps et al. 2005, Donahue 
2006), fish (Ryer and Olla 1992), and birds (Ahlering et al. 2006, Nocera and Betts 
2010). It is a concept commonly used in ecology to better understand many complex 
phenomena, including metapopulation theory (Fletcher 2006), habitat selection (Gautier 
et al. 2005, Fletcher 2006, Jeanson and Deneubourg 2007), and foraging patterns (Ryer 
and Olla 1992, Galef and Giraldeau 2000, Slaa et al. 2003), among others. Its practical 
applications are widespread, ranging from species conservation (Schlossberg and Ward 
2004) to pest control (Shapira et al. 2013).

Studies of conspecific attraction in migratory birds are particularly common, as 
their migratory movement forces communities to restructure themselves on a yearly 
basis, allowing researchers ample opportunities to observe how conspecific aggregation 
in these species takes place (Nocera and Betts 2010). With birds, conspecific attraction 
is usually discussed in terms of its relevance to habitat selection, however social 
aggregation also has many inherent benefits (see section 2.3.1). Birds use conspecific 
cues to assess habitat quality, which can either be based primarily on visual cues, as 
with many colonial birds (Koltair and Burger 1984, Kress 1997), or auditory cues, as 
with many songbirds (Stamps 1988, Ahlering and Faaborg 2006). 

The difference between a cue and a signal is important to understand when 
discussing conspecific attraction. Cues are actions or traits produced by one individual, 
the sender, that can be detected by another individual, the receiver, who can use it to 
acquire information to their benefit while providing no direct benefit to the sender (Laidre 
and Johnstone 2013). The term “cue” covers instances where the effect to the sender is 
either neutral or negative, however instances where these cues are being used to the 
detriment of the sender are usually referred to as eavesdropping (Searcy and Yasukawa 
2017). Because with cues there is never any direct benefit to the sender, the receiver is 
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always an unintended receiver (Searcy and Yasukawa 2017). Signals, however, are 
packets of energy or matter generated by a sender that have been selected for to alter 
the behaviour of the receiver (Laidre and Johnstone 2013). Signals benefit the sender, 
primarily, and can be beneficial to the receiver (true communication), neutral, or contain 
deceptive information (deceit/manipulation) (Laidre and Johnstone 2013). However, 
because they are both costly to produce and usually even more costly (or even 
physically impossible) to fake, honest signalling remains more common than deceitful 
signalling (Laidre and Johnstone 2013). All forms of signals share the common trait that 
they were evolutionarily selected for in order to produce a specific outcome in an 
intended receiver, unlike cues which are merely by-products (of some other trait, 
process, action, etc.) that were not shaped by evolution to convey the information they 
are conveying to the receiver (Laidre and Johnstone 2013). These two terms are 
related, but do refer to different things, and these differences are important as they 
imply very different natural history implications for the relationship between the signaller 
and receiver.

Many signals evolved from traits/behaviours that were once cues that through 
ritualization and/or natural selection have developed into signals (Laidre and Johnstone 
2013). Both cues and signals can provide information to the receiver on both the 
signaller itself (i.e. the individual’s fitness, sex, location, species, etc.) or on the 
surrounding environment (i.e. presence of a predator, food, etc.), and can be conveyed 
through many mediums, including audio, visual, olfactory, tactile, seismic, and electrical 
stimuli (Laidre and Johnstone 2013). All avian vocalizations are thought to be signals, 
as they always have intended receivers (whether those receivers are present or not), 
however these signals can be eavesdropped on by other unintended receivers who can 
then use these cues to their own benefit (Searcy and Yasukawa 2017). When 
discussing conspecific attraction, the term used most often to describe the source of the 
information is “cue” (Ward and Schlossberg 2004, Ahlering et al. 2006, Nocera and 
Forbes 2010, Ward et al. 2010) because these sources are usually vocalizations or 
visual displays who’s primary intent is something other than to attract conspecific males, 
such as a male’s song or prominent display intended to attract a mate.
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There are two commonly seen types of conspecific attraction which differ in the 
mechanism driving the attraction, as well as the time-scale over which conspecific cues 
are remembered. The first type of conspecific attraction is most commonly known as 
performance-based conspecific attraction. This is when juveniles and males that have 
been unsuccessful during the breeding season glean information from other males who 
have been successful in order to find a better territory for the following spring (Ahlering 
and Faaborg 2006, Nocera et al. 2006). Young males use the inadvertent social 
information from conspecifics to gather both public information (assessing the 
performance of individuals with similar resource needs to gain information on the quality 
of local resources) as well as location cues (inferences about the quality of a site based 
on the presence or absence of another individual) that indicates the presence of a 
resource nearby (Danchin et al. 2004, Nocera and Betts 2010). Meanwhile, older males 
will rely primarily on their own experience when choosing a territory, and in doing so act 
as a source of information for younger settlers (Nocera and Forbes 2010). The problem 
with tall-grass prairie birds using inadvertent social information post-breeding season is 
that site quality can vary from year to year, so determining habitat quality based on the 
condition of the site the previous summer is unreliable (Ahlering 2005). It also does not 
work well for birds with synchronous breeding, since the period of time over which they 
could gather information on successful conspecifics is significantly reduced (Nocera et 
al. 2006).

The second type of conspecific attraction occurs when birds rely on proximate 
information from conspecifics to make more immediate choices about which patches to 
settle in, rather than gathering information the previous year. The problem with using 
proximate cues is that, although it applies well to late-migrants and inexperienced 
males, it does not explain how the first migrants choose where to set up territories 
(Ahlering 2005). Indeed, studies have recorded that the probability that a new territory 
will be established in a site increases as the number of conspecifics in that site 
increases (Stamps 1991), so early migrants are less likely to rely on conspecific 
attraction. Since this type of conspecific attraction does not actually provide individuals 
with any knowledge on the previous nesting success that other males had in that site 
(Bollinger and Gavin 1989), it is suspected that the experienced males use other 
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methods of site selection based on their prior experience nesting, and that it is largely 
the first-year males that rely on conspecific attraction to select their territories (Ahlering 
2005). Simulated conspecific cues have also been shown to establish site fidelity in 
good quality habitats in subsequent years, even when there were no more cues present 
at those sites (Ward and Schlossberg 2004), indicating that once males have been 
successful, they will return to that site even without the presence of conspecific cues.

Not all species of birds use conspecific attraction, and not all species would 
benefit from the use of conspecific attraction. There are two key behaviours that a 
species can exhibit that increase the likelihood that it will use, and benefit from, 
conspecific cues. The first and most important behaviour indicative of conspecific 
attraction is that a species form aggregations (Schlossberg and Ward 2004). This 

behaviour is common among territorial passerines (Hildén 1965), including many 

grassland birds (Ahlering and Faaborg 2006). If a species does not show clustering or 
aggregation, it is not using conspecific attraction (Ahlering and Faaborg 2006). 
However, that does not mean that all instances of clustering are caused by conspecific 
attraction (Ahlering and Faaborg 2006), since a clustered distribution could be the result 
of uneven habitat quality (Brown et al. 1995). In some species, aggregation is the result 
of the presence of habitat or landscape variables that that species finds desirable, and 
not due to the inherent benefits of social aggregation (Bourque and Desrochers 2006).

The other behaviour that indicates a higher likelihood of reliance on conspecific 
attraction is the use of proximate cues to select sites (Ahlering 2005). As opposed to 
birds that are site-faithful, birds with low site fidelity and low philopatry are more likely to 
make use of conspecific attraction because they need to find new sites every year 
(Ahlering et al. 2006), as do birds that are nomadic and migratory (Schlossberg and 
Ward 2004, Ahlering 2005). Additionally, migratory birds typically have low natal 
philopatry, which means that there are a larger number of first-time territory seekers in 
any given year (Schlossberg and Ward 2004). Species that are site-faithful can also use 
conspecific attraction, but they probably use information gathered during the previous 
breeding season to make their decision for the following year (Ahlering et al. 2006). By 
contrast, highly nomadic species or those with low philopatry would need to rely on 
proximate conspecific cues to select territories, since they would often be looking at new 
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sites about which they have no prior information (Ahlering et al. 2006). Most grassland 
birds are migratory/nomadic (Ahlering 2005), have low site fidelity/philopatry (Cody 
1985, Ahlering and Faaborg 2006), and are therefore good candidates for conspecific 
research.

2.3.1 Benefits of Conspecific Attraction 
For many years, it was assumed that territorial birds benefit more from avoiding 

conspecifics than from being near them (Muller et al. 1997), based on the model of Ideal 
Free Distribution and others like it (Greene and Stamps 2001). This view argues that 
conspecifics would either chase each other away (Schlossberg and Ward 2004) or 
compete with each other, reducing fitness (Muller et al. 1997, Greene and Stamps 
2001). These models, however, account only for high-density and equilibrium conditions 
and not for low and medium densities, where the presence of conspecifics can be 
beneficial due to the Allee effect (Greene and Stamps 2001). Therefore, in unsaturated 
habitats, conspecific attraction can have many benefits to the individual.

Conspecific attraction can act as a source of information on the quality of a 
habitat patch (Schlossberg and Ward 2004, Ahlering 2005, Ahlering and Faaborg 2006). 
Using conspecifics to determine habitat quality helps to reduce the cost of searching, 
settlement, and Allee effects that would be incurred if each individual made its own 
assessment of each habitat patch (Greene and Stamps 2001, Ahlering and Faaborg 
2006).

However, being able to more efficiently determine habitat quality is not the only 
benefit of aggregation. For some birds, like Baird’s Sparrow (Ahlering 2005), the lure of 
conspecific attraction can be so strong that they choose lower-quality habitat if it means 
they can be closer to conspecifics (Stamps 1988), so habitat quality is clearly not the 
only benefit of settling near conspecifics. Clustering can lead to improved ability to 
defend against predators and competitors, increased likelihood of attracting females, 
and a higher likelihood of obtaining extra-pair copulations (Stamps 1988, Ahlering 2005, 
Bourque and Desrochers 2006). More conspecifics result in more sets of eyes, which 
increases the likelihood that a predator will be detected (Pulliam 1973), and the 
presence of more individuals, which dilutes the risk that any given individual will be 
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targeted in any one attack (Lima and Bednekoff 2011). Having more males in the same 
patch increases the likelihood that females of that species will settle there, because they 
will be more likely to find a suitable mate (Stamps 1988). Large numbers of conspecifics 
can also, in some cases, aid in deterring interspecific competitors (Stamps 1988). 
Conspecific attraction can result in an increase in mating success because having more 
individuals of the same species in the same location increases the likelihood of 
achieving extra-pair copulations (Ahlering 2005, Ahlering and Faaborg 2006). Therefore, 
using conspecific cues to locate and settle near other conspecifics is a sound adaptive 
strategy.

Certain individuals within a species may be more likely to respond to conspecific 
cues than others. For instance, many researchers speculate that young males and 

naïve individuals may be making the most use of conspecific attraction (Muller et al. 

1997, Ward and Schlossberg 2004, Ahlering 2005, Ahlering and Faaborg 2006). 
Successful males are more likely to return to the same territory the following year 
(Porneluzi 2003, Ahlering 2005), whereas young males have no prior experience 
breeding and so would be more likely to rely on inadvertent social information from their 
post-fledging period and on proximate conspecific cues the following spring (Ward and 
Schlossberg 2004). Males who are generally unsuccessful also show low site fidelity 
and will be more likely to rely on proximate cues to select a better territory the following 
year (Porneluzi 2003). Similarly, those males that arrive later in the breeding season are 
more likely to be responding to conspecific cues, as it has been recorded in some 
studies that the later a nest is built, the more likely it is to be located near a conspecific 
(Etterson 2003). 

2.3.2 Testing for Conspecific Attraction in Birds
There are many examples of experimental studies where birds have been 

successfully attracted to sites using simulated conspecific cues, including guilds such as 
colonial marine birds (Kotliar and Burger 1984, Kress 1997), territorial forest passerines, 
and territorial grassland passerines (Ward and Schlossberg 2004, Ahlering 2005). Most 
early studies on conspecific attraction in birds focused on colonial species (Ward and 
Schlossberg 2004), as it was assumed that territorial birds would logically avoid 
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conspecifics (Greene and Stamps 2001, Schlossberg and Ward 2004). It was not until 
the early 1980s that this phenomenon was observed in territorial songbirds (Alatalo et 
al. 1982), and not until even later that it became more accepted (Schlossberg and Ward 
2004).

However, even in experiments that have successfully used conspecific attraction, 
not all sites are always colonized, likely because some sites are not optimal habitat 
(Ahlering 2005). Birds have been temporarily lured into settling into non-optimal habitat 
before, but they disperse again within a few weeks once the quality of the patch was 
deemed unfit (Nocera et al. 2006). Differences in vegetation, site dimensions, or the 
naturally patchy distribution of the specific species being observed, can all cause a site 
to be undesirable despite the attraction of simulated conspecific cues (Ahlering et al. 
2006).

The most effective way of testing conspecific attraction in territorial songbirds is 
through the use of playbacks (Schlossberg and Ward 2004). Playbacks, in this context, 
are compilations of recorded vocalizations used to provide simulated conspecific cues in 
experimental sites. Past studies on conspecific attraction chose to conduct their 
playbacks in sites where there was little or no evidence of their focal species for at least 
two years prior to the beginning of the study (Ward and Schlossberg 2004, Ahlering et 
al. 2006). Playbacks are best used between an hour or two before dawn until 
approximately 4-5 hours after dawn (Schlossberg and Ward 2004, Ahlering et al. 2006), 
as this is the time when most birds are actively singing or migrating unless they are 
nocturnal (Schlossberg and Ward 2004). Some studies utilized technology that played 
sound for that entire time window (Ahlering et al. 2006), whereas others only played 
vocalizations for one hour at a time while the call-box was being observed (Nocera et al. 
2006).

Conducting playbacks requires a system for broadcasting the sounds of 
conspecifics, and this is most commonly done through the use of a call-box. Many 
different playback system designs have been used in the past, though they are all 
similar. Studies have used CD players (Ahlering et al. 2006, Nocera et al. 2006) as well 
as small MP3 players (Bruinsma 2012) to perform playbacks, the latter being smaller 
and less likely to be damaged, but at the cost of more highly compressed audio. Often, 
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if the device is being left unattended and potentially exposed to the elements, it is 
placed within a waterproof box with some form of protective screening (Ahlering et al. 
2006, Bruinsma 2012). Some studies have even used solar-powered call-boxes that 
played the playback recording automatically, thereby eliminating the need to manually 
set up the playbacks each day (Ward and Schlossberg 2004). The height that the call-
boxes must be placed off the ground depends on the perching and singing habits of the 
focal species (Ward and Schlossberg 2004, Ahlering et al. 2006), and the volume at 
which the call-boxes are set should ideally mimic the approximate volume of the species 
they represent (Ahlering et al. 2006).

The composition of sounds used during a playback is also important to consider. 
Most playback studies on songbirds use a combination of the songs of the focal species 
with some calls from that species, a few songs and calls from other local species, and 
some periods with no sound at all (Ward and Schlossberg 2004, Ahlering et al. 2006). 
This variation is added to help keep the birds from habituating to the sounds being 
played (Ward and Schlossberg 2004, Ahlering et al. 2006) and to make the playback 
sound more natural. Some studies have also randomized the order of the tracks each 
time the playback runs to further prevent habituation (Ward and Schlossberg 2004). 
When conducting experiments on passerines, the most important vocalization to include 
is the song of the species, as it is more conspicuous than its calls, and indicates the 
presence of a territory (Schlossberg and Ward 2004). Although the introduction of other 
species to the recording does bring into question whether or not the species may be 
responding to heterospecific attraction (Alatalo et al. 1982) rather than conspecific 
attraction, this argument has largely been dismissed (Ward and Schlossberg 2004, 
Ahlering et al. 2006). Heterospecific attraction is the use of established heterospecific 
species to determine habitat quality and thereby lower search costs and increase one’s 
benefit from social aggregation (Monkkonen et al. 1999, Thompson et al. 2003). 
However, since a relatively low proportion of the recording actually plays heterospecific 
sounds, and most successful playback studies have observed instances of physical 
interaction or counter-singing with the call boxes, the researchers who use these 
methods feel confident in saying that conspecific attraction is what is eliciting these 
responses (Ahlering et al. 2006).

�17



Another very important consideration when testing experimentally for conspecific 
attraction is whether or not to use decoys to accompany the playbacks (Schlossberg 
and Ward 2004). For colonial marine birds, decoys have proven to be very effective 
(Kotliar and Burger 1984). Since these birds rely less on auditory cues and more on 
visual cues (Kotliar and Burger 1984, Kress 1997), this makes sense. However, most 
studies looking at territorial songbirds have found decoys to have little or no effect on 
the observed response (Ward and Schlossberg 2004, Ahlering et al. 2006). A study on 
the Black-capped Vireo (Vireo atricapilla) used decoys only during the first year of 
playbacks, but found no noticeable difference between the response over two years 
(Ward and Schlossberg 2004). This lack of response has been attributed to the fact that 
these birds are either cryptic, or singing from dense vegetation that limits visual 
identification, and so they are listening, rather than looking, for conspecifics 
(Schlossberg and Ward 2004). However, birds with prominent visual displays such as 
the Yellow-headed Blackbird (Xanthocephalus xanthocephalus) or Bobolink (Dolichonyx 
oryzivorus) may require both decoys and playbacks to elicit a response (Schlossberg 
and Ward 2004, Nocera et al. 2006). Careful consideration of the behaviour and 
morphology of the focal species must be made when deciding whether or not to use 
decoys.

2.4 Focal Species
2.4.1 Savannah Sparrow (Passerculus sandwichensis)

The Savannah Sparrow is a grassland bird that is widespread across North 
America. Savannah Sparrows are flexible when it comes to vegetation structure (Cody 
1985), and so, although they prefer open country like grasslands, marshes, fields and 
dunes (Sibley 2003), they can also be found in openings within the boreal forest 
(Holland et al. 2003). They like to sing from tall objects, often grasses, forbs, or fence-
posts, and their song is a distinctive combination of chips followed by a buzzy trill 
(Wiens 1969, Holland et al. 2003, Sibley 2003). They spend most of their time singing 
from emergent vegetation or on the ground foraging, mostly only flying to move between 
perches (Wiens 1969).
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Savannah Sparrows have a tendency to form aggregations, though they are also 
found as single breeding pairs (Wheelwright and Rising 1993). They use some amount 
of conspecific information as a means of habitat selection, as abundance models that 
account for their propensity to aggregate and their propensity to use social information 
are significantly more accurate (Nocera and Forbes 2010), however conspecific 
information is not always the primary criterion that they use to select their breeding 
territory (Wheelwright and Rising 1993, Nocera et al. 2009).

Savannah Sparrows are small-to-medium-sized sparrows with an average length 
of 14.0 cm, wingspan of 17.1 cm and weight of 20 g (Sibley 2003). Their small body 
size, relatively short tails, and small beaks (Holland et al. 2003) are all effective 
adaptations to ground-foraging in tall grasses (Cody 1985). They are largely a reddish-
brown colour with some streaking, moderate streaking on their white breast, a large 
central chest spot, a dark moustache, strong eye-line, and distinctive yellow lores 
(Holland et al. 2003, Sibley 2003). They are most commonly mistaken visually for Song 
Sparrows, though they can be distinguished from them by their shorter notched tail 
(Sibley 2003).

Savannah Sparrows are first seen arriving in Manitoba as early as the second 
week of April, weather permitting, but the majority of individuals do not arrive until late 
April, with the majority of the migration ceasing by mid-May (Holland et al. 2003). Eggs 
have been recorded as early as May 19th, and as late as August 16th, and nestlings 
from June 8th to August 23rd (Holland et al. 2003). This nesting period is rather long, 
which indicates that many individuals likely have two broods (Holland et al. 2003). 
Savannah Sparrows usually follow a polygamous mating strategy in the tall-grass 
prairie, although some variation between populations across North America has been 
recorded (Cody 1985). Their nests are often built on the ground at the base of tall grass 
or hummocks of litter (Wiens 1969), and are usually found in native prairie, hay fields or 
alfalfa fields (Holland et al. 2003).

Savannah Sparrows are not threatened, but they are declining at a rate of 
approximately 0.53% of their current population each year (Knopf 1996). They are area 
sensitive and are therefore susceptible to the effects of fragmentation (Johnson and 
Temple 1990). Like many territorial birds, Savannah Sparrows require habitat sites 
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larger than their actual territories (Johnson 2001), they respond negatively to edge 
effects (Wiens 1969), and they have been shown to suffer heavily from interspecific 
brood parasitism (Johnson and Temple 1990), all of which would limit their success in 
fragmented sites. Although they are not very sensitive to variation in vegetation, 
Savannah Sparrows have still been known to prefer sites with moderate forb density, 
plant height, and litter depth, and avoid sites with too much woody vegetation (Wiens 
1969).

2.4.2 Le Conte’s Sparrow (Ammodramus leconteii)
Le Conte’s Sparrow is a small, secretive sparrow most commonly seen in wet 

open areas across south-central Canada and the north-central United States (Igl and 
Johnson 1999, Holland et al. 2003, Sibley 2003). They are very cryptic and prefer to 
hide in the grass (Sibley 2003), which can make finding and studying them a challenge 
(Murray 1969, Holland et al. 2003, Winter et al. 2005). It is therefore not surprising that 
they are the least well understood of the four Ammodramus sparrows of the Great 
Plains (Igl and Johnson 1999). They will commonly run across the ground to avoid 
being flushed, especially when entering and exiting their nests (Winter et al. 2005). 
Whenever they do fly, it is often only for a short distance (10-30 m) before returning to 
the cover of grass (Murray 1969, Holland et al. 2003). They do occasionally sing from 
emergent vegetation, though this can vary by region (Murray 1969) and more than often 
they will be seen rather than heard (Holland et al. 2003). Their song is a very faint buzzy 
trill and can often be mistaken for a grasshopper or Grasshopper Sparrow (Holland et 
al. 2003, Sibley 2003) and they can commonly be heard singing all day, but are most 
active during the night and early morning (Murray 1969).

Le Conte’s Sparrows prefer areas that are wetter with tall grasses, including 
marshes and wetlands (Murray 1969, Sibley 2003), but this does not make them a 
wetland species (Igl and Johnson 2003). They use wet grasslands quite heavily, 
especially tall-grass prairie, but have been known to breed very successfully in dry 
areas as well (Igl and Johnson 2003, Sibley 2003) although they tend to avoid upland 
areas (Murray 1969) and areas with too much or too little bare ground (Winter et al. 
2005). It is suspected that this is because the vegetation structure is a more important 
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landscape feature to them than moisture levels (Igl and Johnson 2003). Many studies 
across Canada and the United States have shown that they have a preference for sites 
with legumes (Renken and Dinsmore 1987, Hartley 1994, Prescott and Murphy 1996).

Le Conte’s Sparrows average 12.7 cm in length, have an average wingspan of 
16.5 cm and weigh roughly 13 g (Sibley 2003). They are very small bodied, but have 
proportionately large heads that cause them to appear stumpy, a feature common to 
Ammodramus sparrows (Holland et al. 2003). Their tails are also rather short, as are 
their blueish bills (Holland et al. 2003, Sibley 2003) which allow them to effectively 
forage and move about under tall grass (Cody 1985). They are overall light-brown with 
an orange face, buffy breast, streaked back, pale lores, striped head, and lilac-grey 
nape (Holland et al. 2003, Sibley 2003). They are most commonly mistaken for the 
Nelson’s Sharp-tailed Sparrow while perched, or for the Sedge Wren while in flight 
(Sibley 2003).

Manitoba is part of the Le Conte’s Sparrow’s core breeding range, though their 
numbers have declined in areas with heavy agricultural use and fragmentation (Holland 
et al. 2003). The first males can sometimes arrive in Manitoba as early as the end of 
April, with the migration usually starting at the beginning of May and the majority arriving 
around mid-May (Murray 1969, Holland et al. 2003). Although nest observations are 
very limited, the existing records indicate that eggs are laid between June 5th and July 
8th (Holland et al. 2003) and that their breeding season is generally quite short (Winter 
et al. 2005). They build their nests on the ground in thick vegetation (Murray 1969) near 
marshy or in moist areas with tall grasses or sedges (Holland et al. 2003). Compared 
with other grassland birds, Le Conte’s Sparrow is reported to have a high nest success 
rate and low brood parasitism, most likely due to their secretive behaviour and well-
hidden nests (Winter et al. 2005).

Le Conte’s Sparrow is a good candidate for potential conspecific attraction. It is 
closely related to Baird’s Sparrow, which has been shown to respond to conspecific 
attraction (Ahlering 2005). Other studies have demonstrated that Le Conte’s Sparrows 
are capable of choosing habitat opportunistically (Igl and Johnson 2003), which is a 
good indicator that they could be using conspecific attraction. They have low return 
rates and their populations in any given site may fluctuate dramatically from year to year 
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as moisture conditions change (Igl and Johnson 1999, Winter et al. 2005), which 
indicates they likely have low site fidelity, and need to use proximate cues to select 
habitats. They do have a lower population density (Winter et al. 2005) and are 
supposedly more solitary (Sibley 2003) than Savannah Sparrows, which could prove 
potentially problematic with regards to conspecific attraction. However, it is unclear 
whether this is a reflection of actual population trends or is simply a result of the Le 
Conte’s Sparrow’s elusiveness, as there are studies that report that they are somewhat 
colonial (Winter et al. 2005).

2.5 Conservation Implications
Understanding the behaviour of a species is important in conservation (Kress 

1997) and so the manipulation of conspecific attraction through the use of simulated 
cues could prove to be an extremely valuable conservation tool (Schlossberg and Ward 
2004). Often, the best way to conserve grassland birds is not to create new habitat, but 
to encourage populations to use existing habitat (Schlossberg and Ward 2004, Ward 
and Schlossberg 2004, Ahlering and Faabog 2006). The ability to attract individuals to 
specific sites could not only help the species, but also make conservation efforts much 
more efficient as they can be focused on those sites (Ward and Schlossberg 2004). 
Conservationists should also consider that if a species uses conspecific attraction at its 
breeding grounds, it is also possible that they use it at their wintering grounds as well, 
which could help conservation efforts throughout their entire range (Ahlering and 
Faabog 2006). Understanding which species respond to conspecific attraction and 
which do not may be an important key in territorial songbird conservation (Bourque and 
Desrochers 2006).

Conservationists must also consider that in fragmented habitats conspecific 
attraction could be maladaptive (Etterson 2003), because it can lead to sites being left 
unoccupied (Muller et al. 1997). Attracting birds to population sinks would be detrimental 
to recovery efforts and, therefore, when using simulated conspecific cues as a 
management tool, it is important to ensure that these sites are not ecological traps 
(Ahlering and Faabog 2006, Ahlering et al. 2006). Conversely, conspecific attraction 
could be used to help birds escape from existing ecological traps and bring them to new 
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sites (Ward and Shlossberg 2004). Either way, it is important to ensure that any sites 
being used are good quality and do not suffer from high predation and brood parasitism 
rates (Schlossberg and Ward 2004). It is clear that the use of conspecific attraction in 
conservation requires active management, not just a single investment (Schlossberg 
and Ward 2004). 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CHAPTER 3 - METHODS

This study was intended to extend Bruinsma’s (2012) study on the impact of 
simulated conspecific cues on Le Conte’s Sparrows and Savannah Sparrows in 
Manitoba’s tall-grass prairie. The two studies differed, however, in that my study played 
simulated conspecific cues during the settlement period, in May, whereas Bruinsma’s 
study played them post-breeding, in July. To best complement Bruinsma’s study I 
followed his methods as much as was practical.

3.1 Study Area and Sites
My study was conducted in 23 tall-grass prairie sites in and around Winnipeg, 

Manitoba (Table 1, Figure 1). They are the same tall-grass prairie sites and plots used in 
studies done by Mozel (2010) and Bruinsma (2012) on tall-grass prairie avifauna. The 
sites range in size from 0.55 ha to 262.69 ha and cover a large area, ranging from UTM 
5434658.8 N to 5581535.4 N and from UTM 603041.3 E to 678375.4 E (see Figure 1 
for geographical locations). Within each site, one to six point-count plots (first 
established by Mozel 2010) were used. Seven study sites were experimental plots. 
These sites were chosen because they (1) did not contain active nesting populations of 
at least one of the two focal species between 2007 and 2011 (Mozel 2010, Bruinsma 
2012, N. Koper personal communication), (2) did contain vegetation that that focal 
species select for based on analysis of prior data from these sites (N. Koper personal 
communication), and (3) were large enough to hold at least one territory (Ehrlich et al. 
1988, N. Koper personal communication). These seven sites represented the only sites 
in Manitoba known to fulfil the above criteria. Using only empty sites does have a 
downside, in that it means there may not be any individuals present to hear the 
experimental playbacks if the sites themselves are difficult to locate. However, using 
empty sites does make my study design identical to Bruinsma’s (2012) making the two 
studies easier to compare, as well as eliminating the issue that any change in 
abundance seen in already occupied sites could be the result of natural yearly variation, 
rather than being in response to the playbacks. Based on these criteria, six of the seven 
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sites were suitable experimental sites for Savannah Sparrows, and all seven were 
suitable for Le Conte’s Sparrow.

Figure 1. Map of south-central Manitoba showing the locations and experimental 
designations of 23 tall-grass prairie patches. Used with the permission of David 
Bruinsma. (Bruinsma 2012)
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Table 1. Site information for 23 tall-grass prairie patches in southern-central Manitoba 
used to study conspecific cues in Savannah Sparrows and Le Conte’s Sparrows. Sites 
used for experimental conspecific playbacks are in bold.

Site Name Site Code Land Owner Land Use

Beaudry Provincial Park BD1 Province of Manitoba Provincial Park

Bird’s Hill Provincial Park 11 BHP11 Province of Manitoba Provincial Park

Bird’s Hill Provincial Park 2 BHP2 Province of Manitoba Provincial Park

Bird’s Hill Provincial Park 5 BHP5 Province of Manitoba Provincial Park

Bird’s Hill Provincial Park 6 BHP6 Province of Manitoba Provincial Park

Bird’s Hill Provincial Park 7A BHP7A Province of Manitoba Provincial Park

Bird’s Hill Provincial Park 7B BHP7B Province of Manitoba Provincial Park

Gross Isle GI Rural Municipality Municipal Park

Lake Francis WMA LF2 Province of Manitoba Wildlife Management Area

Living Prairie Museum LPM City of Winnipeg Municipal Park

Private Property 26 MC26 Private Land Idle

Private Property 4 MC4 Private Land Idle

Oak Hammock Marsh
Main Prairie OHM1 Province of Manitoba Wildlife Management Area

Oak Hammock Marsh
Brennan Prairie OHMB Province of Manitoba Wildlife Management Area

Pansy PFRA Pasture PAN Government of Canada Grazed Pasture

Portage PFRA Pasture A PORTA Government of Canada Grazed Pasture

Portage PFRA Pasture B PORTB Government of Canada Grazed Pasture

Rotary Prairie ROT City of Winnipeg Municipal Park

Tall Grass Prairie Preserve 
(south site) S56 Nature Conservancy 

Canada Preserve

Property 62 S62 Nature Conservancy 
Canada Preserve

Gardenton PFRA Pasture S77 Government of Canada Grazed Pasture

Tall Grass Prairie Preserve 
(north site) S85A Nature Conservancy 

Canada Preserve

Gardenton Floodway S86 Province of Manitoba Idle
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Using random assignments, half of the experimental sites for each species acted 
as treatments, whereas the other half were controls (Table 2). Sites acted as treatment 
for one species and control for the other, with the exception of site LPM, which was only 
a Le Conte’s Sparrow treatment. The term “experimental sites” hereafter refers to the 
treatment sites and control sites, collectively. The sites not used in the experimental 
portion of the study were used to provide comparative data on relative population 
abundance between years, test the experimental playback system
, and to show that other tall-grass prairie sites in the larger community were still actively 
being used by both focal species. If Savannah Sparrows and Le Conte’s Sparrows were 
present in the larger community, then we could determine that there are individuals 
available to colonize the experimental sites.

Table 2. Assignment of treatment (call-box playing simulated conspecific vocalizations 
on-site) and control (no call-box) prescriptions for Savannah Sparrows (SAVS) and Le 
Conte’s Sparrows (LCSP) for seven experimental tall-grass prairie sites in southern 
Manitoba.
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Site Code Area (ha) Treatment Control

BHP6 0.95 SAVS LCSP

BHP7A 1.74 SAVS LCSP

BHP7B 1.65 LCSP SAVS

BHP11 1.09 LCSP SAVS

LPM 12.49 LCSP -

MC4 1.50 SAVS LCSP

MC26 4.84 LCSP SAVS



3.2 Playbacks
For the experimental portion of my study, I broadcasted recordings of Le Conte’s 

Sparrow or Savannah Sparrow vocalizations (simulated conspecific cues) in each 
treatment site, hereafter referred to as playbacks. Playbacks were comprised of a 
compilation of songs and calls of the focal species that was played for 5 hours each 
morning from April 29 to May 31, 2014, from one hour before dawn until four hours after. 
This five-hour time window is commonly used for grassland bird surveys (Davis 2004, 
Ahlering et al. 2006, Koper and Schmiegelow 2006, Bruinsma 2012), as it is a period of 
high bird activity (Amrhein et al. 2004, Schlossberg and Ward 2004) and is the time 
when males are thought to assess sites (Amrhein et al. 2004, Schlossberg and Ward 
2004, Ahlering et al. 2006). This 33-day period in May, referred to hereafter as the 
settlement period, covers the majority of the arrival dates following migration for both Le 
Conte’s Sparrows and Savannah Sparrows in southern Manitoba, as based on the 
expected arrival dates from historical records (Murray 1969, Holland et al. 2003) 
combined with 2014 field observations.

To create these playbacks, recordings of Savannah Sparrows and Le Conte’s 
Sparrows were taken from two online bird sound archives - the Macaulay Library 
(Macaulay Library 2014) and Xeno-Canto (Xeno-Canto 2014) - and evaluated for sound 
quality and proximity to southern Manitoba. Tracks were chosen if they had good audio 
quality (i.e. clear vocalization, minimal background noise, etc.), and were from a 
reasonably close location to the study site (i.e. Manitoba, North Dakota, Saskatchewan) 
to help limit variation due to differences in regional dialect (See Appendix 1 for full list of 
song files used). Overall, there were more song recordings that fulfilled these criteria 
than call recordings, as call recordings tend to be less frequent and hence are less 
frequently recorded. Raven Pro 2012 was used to remove excess broadband 
background noise and to standardize the sound pressure level of the best eight song 
and four call recordings. These recordings were then edited into their own five-minute or 
40-second tracks, for songs and calls, respectively, using Audacity. Depending on the 
length of the original track, it was either looped or cut short to create even-length tracks. 
These unique tracks were then randomly ordered with eight 90-second blocks of silence 
and combined into a single one-hour track consisting of a total of 40 minutes of singing, 
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~5.3 minutes of calling (each call track was used twice), and ~14.6 minutes of silence. 
This resulted in a one-hour track for each focal species that could be played five times 
in a row to fill the five-hour experimental time period each morning at a volume that 
mimicked the natural volume of each species: ~83 dB (A) @ 1m for Savannah 
Sparrows and ~79 dB (A) @ 1m for Le Conte’s Sparrows (Bruinsma 2012, Koper et al. 
2016). These values were measured from the playback device under controlled 
conditions using a Pyle digital sound metre (using a dBA frequency weighting, fast time 
weighting, and low sound level) placed at a distance of one meter from the call-box.

These tracks were loaded onto 2014 Hipstreet 4GB MP3 players that were left in 
protective containers on-site, hereafter referred to as “call-boxes”. These call-boxes 
(Figure 2) were waterproof plastic containers with a hole on one side covered by wire 
mesh and protected by a small plastic awning. The MP3 player and a small 2012 iHome 
line-in speaker unit were placed in the container, with its speaker directed out the hole. 
Both the speaker and MP3 player were hooked up to rechargeable battery packs. 
These call-boxes were fastened to wooden stakes at a height that mimics the typical 
perching height of each species: approximately 35-40 cm off the ground for the 
Savannah Sparrow (to mimic perching on taller-grasses and shrubs) and 5-10 cm for 
the Le Conte’s Sparrow (to mimic perching on the ground and short stalks of grass). 
They were then hammered into the ground at a central location in each experimental 
site, and remained there throughout the experimental period. During my study, neither 
the call-boxes nor the equipment inside suffered any form of damage from animals, 
people, or weather. I did not use decoys, as studies on territorial birds have shown 
decoys are ineffective unless the species exhibits a prominent visual display and are not 
often obscured by grass (Ward and Schlossberg 2004, Schlossberg and Ward 2004, 
Ahlering et al. 2006, Nocera et al. 2006).

To ensure that the playback recordings began at the pre-determined start time 
each morning, the system was pseudo-automated. A playlist was created with five 
instances of the one-hour sound track followed by 38 half-hour tracks of silence, to 
create a full 24-hour loop. The MP3 players were then played constantly at each site, 
creating a standardized start-time across sites. The half-hour intervals of silence made 
re-setting the system more accurate, as it made it easier to start the system at the 
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correct time to synchronize with dawn. The sites were then visited every one to three 
days during the playback period to change the battery packs, ensure the set-up was still 
running properly, and to perform one-hour observations.

While the recordings were playing, eight one-hour observation periods were 
conducted at each site. The purpose of these observation periods was to record any 
interaction (approaching, counter-singing, physical confrontation, and any other 
observed forms of interaction) by either of the two focal species within the site or more 
directly with the call-boxes. During these observation periods, a field technician sat 
quietly at approximately 25 m from the call-box where she watched and observed all 
avian activity at the site. These observations were conducted evenly through the 
settlement period, with four observations at each site during the early half of the 
playback period (6:00am-7:30am), and four during the latter half (7:30am-9:00am), with 
the same pattern being followed throughout May (four observations at each site from 
May 1-16, and from May 16-31). No site was surveyed more than once per day, though 
often one person would survey two different sites on the same morning.
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Figure 2. Example set-up of the call-boxes 
used to play conspecific vocalizations in tall-
grass prairies in Manitoba. The image on the 
left shows a call-box as it would have 
appeared in the field. The image on the right 
shows the equipment inside a call-box.



3.3 Point-Counts and Walkthroughs
Between May 29 and July 4, 2014, hereafter referred to as the territorial (or 

breeding) period, all 23 sites were surveyed for bird abundance. Each point-count plot in 
the non-experimental sites was visited twice, and all points in experimental sites (both 
treatment and control sites) were visited three times. Each visit consisted of a six-
minute point-count at each plot, where a technician stood at the point-count plot centre 
and recorded all bird activity. Technicians used visual and auditory cues to determine 
species, distance, direction, behaviour, sex, and movement of each individual, where 
possible. The focus of the point-count was the area within 50 m of the observer, 
although sightings outside the 50 m radius were also recorded.

To reduce misidentification and observer bias, the two field technicians gathering 
data for this study (myself and Laurel McDonald) trained together to ensure that we 
could confidently identify both focal species by sight and sound, and could identify all 
the bird species common to Manitoba’s tall-grass prairie. Both field technicians had 
several years of previous experience surveying both prairie and forest birds, and so 
were able to achieve a high level of competency with all the necessary bird 
identification. By training together, both with recordings and in the field, we were able to 
match our surveying techniques as closely as possible to help reduce errors due to 
observer bias.

To account for individuals whose territories were not near the point-count plots, 
point-count data were supplemented by walkthroughs of the experimental sites. For a 
minimum of 10 minutes, each time an experimental site was accessed for point-counts, 
technicians walked through the site, listening and watching for any individuals of either 
focal species that may have been missed during point-counting. Point-counts and 
walkthroughs were conducted between dawn and 10:00 am. Surveys were not 
conducted on days when there was rain, fog, wind over 15 kph, or any other conditions 
that would have hindered visual or auditory detectability.

3.4 Statistical Analysis
The data collected in the field were transcribed into an Excel spreadsheet, which 

was quality-checked to ensure the data were ready for statistical analysis. However, 
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because there were no instances of Le Conte’s Sparrows or Savannah Sparrows in 
either of their respective experimental sites, statistical analysis comparing the change in 
abundance of these species was unnecessary, as all the data points were zero.

3.5 Testing Playbacks
To ensure that the focal species were responding to the playback recordings as if 

each was a true conspecific, a follow-up observational experiment was conducted. In 
May 2015, I visited three of the non-experimental sites - OHM1, OHMB, and BD1 - with 
established populations of both focal species (based on Bruinsma’s data from 2010, 
2011, and my data from 2014). I walked through the site until I found an area with active 
individuals of one of the focal species. I then sat quietly for 15 minutes and recorded 
any activity exhibited by the nearby focal species. This period of silence allowed the 
birds to acclimate to my presence, as well as giving me time to establish a baseline for 
avian activity in the area. Next, I played the same recording that was used during the 
experimental period for 20 minutes to see how the birds responded, recording any 
differences in behaviour. In all cases, the call-box was observed from a distance of 
approximately 25 m. This process was repeated three times for each focal species 
between May 20 and 22, 2015. Any change in conspecific activity (vocalizations, 
movement, etc.) and interactions with the call-box (counter-singing, approaching, etc.) 
demonstrated that individuals responded to the presence of the playback and treated it 
as a new conspecific. 

�32



CHAPTER 4 - RESULTS

4.1 Playback Tests
The playback devices were tested in May 2015 at three sites in south-central 

Manitoba (two prairie patches near Oak Hammock Marsh, OHM1 and OHMB, and one 
in Beaudry Provincial Park, BD1; Figure 1). The purpose of these studies was to confirm 
that conspecifics responded to the audio recordings and that, if there was a response, it 
showed that the individual was treating the call-box as they might a conspecific. The 
observations made during these tests show that there was an immediate behavioural 
response by both Savannah Sparrows and Le Conte’s Sparrows upon playing the 
recordings, with evidence of individuals approaching the call-box/playback as well as 
counter-singing with it and circling around it (Tables 3 and 4).

4.2 Point Counts
Neither of the two focal species was recorded in any of the point-count plots 

within experimental sites (treatments or controls) post-playback. The non-experimental 
sites, however, were occupied by the two species (Table 5), which is consistent with the 
baseline data gathered in these sites (Mozel 2010, Bruinsma 2012). Savannah Sparrow 
and Le Conte’s Sparrow abundance observed in 2014 in all 23 sites is consistent with 
the abundance data gathered in 2010 and 2011 for these two species (Figures 3 and 4). 
A linear regression of the abundance data revealed that there was also a statistically 
significant trend towards higher abundance of both focal species in larger sites (Figures 
5 and 6), which is consistent with Bruinsma’s (2012) findings for both Savannah 
Sparrows and Le Conte’s Sparrows in 2010 and 2011, showing that both species 
continue to exhibit a patch-size sensitive distribution.

4.3 Experimental Site Observations and Walkthroughs
The observation periods yielded several reports of both focal species in the 

experimental sites while the playbacks were active, though there was no evidence of 
these or other individuals once the breeding season started (Table 6). There were no 
observations of either focal species in experimental sites from the walkthroughs. On 
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multiple occasions sparrows were seen near the callboxes, which could not be identified 
to species, because they were seen extremely briefly, did not land visibly, and never 
vocalized. These individuals are listed as “unknown sparrows”.

Table 3: Behavioural observations made during playback tests for recordings of 
Savannah Sparrows conducted in south-central Manitoba during May 2015. The call-
boxes were observed from a distance of approximately 25 m for 35-minute periods. All 
individuals are Savannah Sparrows unless otherwise indicated. 

Date Location Before Playback (15min) During Playback (20min)

May 20, 
2015

Beaudry 
Provincial 
Park

• 12 individuals singing, 
>50m

• Regular movement 
(approximately once per 
1-2 minutes per individual) 
from perch-to-perch with 
individuals always 
remaining >50m

• 2-3 individuals approached to <50m 
and started singing

• Minute 5: 2 of those individuals 
approached to <25m and began 
counter-singing with playback

• 1 of those individuals then 
approached to <10m and continued 
counter-singing with playback while 
circling the call-box at 10-15m. Its 
body was oriented towards the call-
box while counter-singing, and it 
stopped moving and sang with lower 
frequency of occurrence during 
periods of silence from playback.

May 21, 
2015

Brennan 
Prairie

• 4 individuals singing 
between 100m and 40m

• 6 individuals between 
100m and 50m flying/
perching

• Individual landed next to call-box  
<1m, stayed for ~1 min

• Different individual approached to 
~30m, counter-singing

• 3-4 individuals fly past the playback/
observer at ~25-50m

• Le Conte’s Sparrow heard singing at 
~25m

May 22, 
2015

Oak Hammock 
Marsh Prairie

• 6 individuals singing, >50m
• Very little movement, 

individuals primarily remain 
perched

• Increase to 8 individuals singing, 
>30m

• 1 individual begins counter singing 
with call-box and approaches to ~20m
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Table 4: Observations made during playback tests for recordings of Le Conte’s 
Sparrows conducted in south-central Manitoba during May 2015. The call-boxes were 
observed from a distance of approximately 25 m for 35-minute periods. All individuals 
are Le Conte’s Sparrows unless otherwise indicated.

Date Location Before Playback (15min) During Playback (20min)

May 21, 
2015

Brennan 
Prairie

• 2 individuals singing (~30m 
and ~70m)

• Singing interspersed with 
30-60 second breaks

• Individual at 30m approached to 
~20m and began counter-singing 
(sings immediately after recorded 
individual sings)

• Minute 5: Savannah Sparrow begin 
alarm-calling at ~10m and another 6 
Savannah Sparrows begin chasing 
each other at <25m

• While the Savannah Sparrows were 
active the Le Conte’s Sparrow 
stopped singing, but started counter-
singing again after the Savannah 
Sparrows went away

May 21, 
2015

Oak Hammock 
Marsh Prairie

• 3 individuals singing 
(~25m, ~30m, and ~60m)

• Singing interspersed with 
30-60 second breaks

• Lots of Bobolink activity 
that occasionally drowns 
out the Le Conte’s Sparrow 
song

• All 3 individuals counter-singing
• Individual at ~60m approached to 

~40m but sang the least of the 3 
males

• Individuals would sing with greater 
frequency of occurrence while the 
playback device played conspecific 
calls

• Individuals sang least during playback 
song sections, calling more loudly and 
with greater frequency of occurrence 
during silence and call sections

May 22, 
2015

Oak Hammock 
Marsh Prairie

• 1 individual seen singing at 
30m

• Singing interspersed with 
30-60 second breaks

• Individual oriented towards the call-
box and began counter-singing

• Minute 3: the same individual began 
slowly circling the call-box at ~20m 
while continuing to counter-sing

• Minute 8: the same individual 
defended into the grass and stopped 
singing

• Minute 14: a new individual started 
singing from ~50m
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Table 5. Abundance of Savannah Sparrows (SAVS) and Le Conte’s Sparrows (LCSP) in 
2014 at 23 tall-grass prairie sites in Manitoba. Abundance is calculated as the average 
number of individuals per plot in each site. Experimental sites are in bold.

Site Code Area (ha) # of Plots SAVS Abundance LCSP Abundance

BD1 108.54 5 8.00 0.29

BHP11 1.09 1 0.00 0.00

BHP2 29.89 3 2.00 0.00

BHP5 12.98 3 4.67 0.00

BHP6 0.95 1 0.00 0.00

BHP7A 1.74 1 0.00 0.00

BHP7B 1.65 2 0.00 0.00

GI 2.89 1 5.00 0.00

LF2 233.11 5 4.75 1.13

LPM 12.49 3 4.67 0.00

MC26 4.84 2 0.00 0.00

MC4 1.50 1 0.00 0.00

OHM1 115.78 6 7.14 0.43

OHMB 58.15 5 5.67 2.00

PAN 72.30 6 3.57 1.00

PORTA 262.69 5 3.56 1.22

PORTB 144.68 6 5.50 0.83

ROT 6.12 2 3.00 0.00

S56 58.54 5 1.40 0.80

S62 45.48 5 0.40 2.20

S77 14.75 2 3.50 1.00

S85A 137.16 6 2.43 1.29

S86 67.60 5 0.83 1.67
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Figure 3. Abundance (+ SE) of Savannah Sparrows in June 2010, 2011, and 2014 at 23 

tall-grass prairie sites in south-central Manitoba. Abundance was calculated as the 
average number of individuals per plot in each site. Experimental sites are: BHP6, 
BHP7A, BHP7B, BHP11, MC4, and MC26.

Figure 4. Abundance (+ SE) of Le Conte’s Sparrows in June 2010, 2011, and 2014 at 

23 tall-grass prairie sites in south-central Manitoba. Abundance was calculated as the 
average number of individuals per plot in each site. Experimental sites are: BHP6, 
BHP7A, BHP7B, BHP11, LPM, MC4, and MC26.
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Figure 5. Linear regression of Savannah Sparrow abundance vs the natural log of site 
area for 23 tall-grass prairie patches in south-central Manitoba, June 2014 (R2 = 0.2295, 
p = 0.0207).

Figure 6. Linear regression of Le Conte’s Sparrow abundance (y-axis) vs. the natural 
log of site area (x-axis) for 23 tall-grass prairie patches in south-central Manitoba, June 
2014 (R2 = 0.2120, p = 0.0271). 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Table 6. Summary of playback observations and walkthroughs conducted at 7 tall-grass 
prairie fragments in and around Winnipeg Manitoba during the settlement period (1-31 
May, 2014). 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Site Savannah Sparrow Le Conte’s Sparrow Other Observed Playback 
Interactions

BHP6 Treatment
• No observed activity

Control
• No observed activity

• Clay-colored Sparrow seen 
slowly approaching the call-
box while calling on May 23

BHP7A Treatment
• No observed activity

Control
• No observed activity

• Clay-colored Sparrows seen 
displaying near the call-box on 
May 16 and May 27

BHP7B Control
• No observed activity

Treatment
• No observed activity

• Unidentified sparrow observed 
landing in grass near call-box 
on May 20

BHP11 Control
• No observed activity

Treatment
• 1 individual (sex 

unknown) observed on 
May 3rd while the 
playback was active

• Clay-colored Sparrow seen 
displaying near the call-box on 
May 27

LPM n/a Treatment
• No observed activity

• Unidentified sparrow observed 
landing near call-box and 
slowly approaching it through 
the grass on May 8

• Unidentified sparrow flew from 
grass near call-box on May 21

MC4 Treatment
• An individual was heard and seen near the 

road-side end of site MC4 on May 6
• Singing was heard May 6th during the 

observation period coming from the 
direction of the road (unable to determine if 
singing individual was on-site or not)

Control
• No observed activity

n/a

MC26 Control
• 1-4 individuals seen on each visit between 

May 5 and 26
• Individuals observed singing in response to 

the Le Conte’s Sparrow playback 
(~5-15m), perching near it (~5-10m), and 
flying directly over it

• The behaviour of one male indicated the 
likelihood of a territory directly adjacent to 
the Le Conte’s Sparrow call-box

• On May 30, no individuals were observed 
on-site, but one was heard singing in the 
distance off-site

Treatment
• No observed activity

• Unidentified sparrow observed 
landing in grass at call-box on 
May 7

• Unidentified sparrow landed in 
grass near the call-box on May 
10, too big to be a Le Conte’s 
Sparrow



CHAPTER 5 - DISCUSSION

5.1 Playback Tests
The results of the playback tests demonstrated that individuals approached the 

call-box, counter-sang with it, and sometimes circled around the call-box while counter-
singing. Studies that were able to elicit settlement through the use of conspecific cues 
noted that males that settled established territories near the playback and could clearly 
be seen counter-singing with it (Ward and Schlossberg 2004, Ahlering 2005) as well as 
circling around the playback while counter-singing (Ward and Schlossberg 2004). Both 
Ahlering (2005) and Ward and Schlossberg (2004) noted that these behaviours 
paralleled the natural interactions between conspecific males. Given that my playback 
tests showed evidence of all three of these behaviours, it is likely that that both 
Savannah Sparrows and Le Conte’s Sparrows perceived the playbacks as they would a 
conspecific male.

One element of my recordings that these tests do not exclude is playback 
habituation by either species. Playback habituation is an issue inherent to any study 
using simulated vocalizations. Given that we do not know at what point birds begin to 
habituate to a playback, or exactly which elements of a playback are the most likely to 
make the recording sound unnatural, the best we can do is to chose an experimental 
design that replicates natural bird song as much as possible within the physical and 
temporal constraints at hand. Tracks that are too repetitive may result in habituation, 
while conversely, tracks from too many different individuals may result in an unnatural 
playback. I used recordings from a small variety of individuals that are from as close to 
Manitoba as possible to achieve a trade-off to limit the likelihood of habituation while still 
sounding natural. Including calls as well as songs in playbacks is also thought to reduce 
the risk of habituation (Schlossberg and Ward 2004).  Some studies have similarly 
included heterospecific vocalizations in their playbacks to reduce habituation (Ahlering 
et al. 2006), but I decided against this tactic as it brings into question whether the 
response observed is in response to the conspecific or the heterospecific vocalizations 
being broadcast. 
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5.2 Population and Abundance
The results of the non-experimental surveys showed that both Savannah 

Sparrows and Le Conte’s Sparrows were present in the broader tall-grass prairie avian 
population in 2014, as they were in both 2010 and 2011 (Bruinsma 2012). Although 
small fluctuations in abundance were observed each year, other sites in the region were 
inhabited by both species and thus it is reasonable to assume that they could have 
colonized the experimental sites if conditions were appropriate.

The year-to-year population differences observed can most likely be attributed to 
the annual variation in precipitation that is common to the tall-grass prairies 
(Zimmerman 1992, Bragg 1995). Savannah Sparrows are habitat generalists, and 
establish territories in drier prairies (Cody 1985, Sibley 2003), but Le Conte’s Sparrows 
actively seek out wetter sites (Murray 1969, Sibley 2003). Though not entirely 
unsuccessful in upland habitat (Igl and Johnson 2003, Sibley 2003), Le Conte’s 
Sparrows are less likely to settle in a prairie that is very dry (Murray 1969, Sibley 2003) 
or that lacks ground cover (Winter et al. 2005). Le Conte’s Sparrow has been known to 
exhibit dramatic yearly fluctuations in abundance at any given site depending on 
moisture levels (Igl and Johnson 1999, Winter et al. 2005) and, therefore, yearly 
variation in precipitation and temperature that causes conditions to change from site-to-
site could cause fluctuations in abundance from year-to-year in those sites. Such 
variation in yearly population distribution based on weather patterns has been reported 
before in mixed-grass prairie birds (Ahlering 2005) so it is reasonable to predict that 
similar variation in yearly distribution in the Savannah Sparrow and Le Conte’s Sparrow 
could have been influenced by the same mechanism.

5.3 Conspecific Attraction
There was no evidence that simulated conspecific cues played during the spring 

migration induced territory settlement in either Savannah Sparrows or Le Conte’s 
Sparrows. There were no sightings of either of the focal species during the point-count 
period in any of the experimental sites. Bruinsma (2012) also did not elicit a settlement 
response in either of these two species with his post-breeding season playbacks in 
these same 7 experimental sites. The settlement response to simulated conspecific 
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cues in other species is mixed, with some species showing a strong response, including 
the Bobolink (Dolichonyx oryzivorus) (Nocera et al. 2006) and Black-capped Vireo 
(Vireo atricapilla) (Ward and Schlossberg 2004), some showing little to no response, like 
Nelson’s Sparrow (Ammodramus nelsoni) (Nocera et al. 2006) and Grasshopper 
Sparrow (Ammodramus savannarum) (Ahlering 2005), and some showing a moderate 
but statistically significant response, such as Baird’s Sparrow (Ammodramus bairdii) 
(Ahlering 2005). Conspecific responses are fundamentally dependant on both species 
and regional conditions, as whether or not aggregation is beneficial is highly dependant 
on local conditions (Ahlering et al. 2006, Ahlering et al. 2010). The conditions under 
which simulated conspecific attraction was attempted in my study were highly specific, 
with all of the experimental sites being at the northern extent of the tall-grass prairie 
ecozone (Savage 2004) as well as all being quite small (all but one under 5 ha). 
Therefore, the responses observed in this study, and their implications, are only directly 
relevant in this context.

5.3.1 Savannah Sparrow Response
Previous research suggests that Savannah Sparrow abundance is best predicted 

when considering the effects of conspecific attraction (Nocera and Forbes 2010), 
suggesting that the response I observed may be an outlier. However, my results 
suggest that the conditions present in my experimental tall-grass prairie sites were not 
those needed to make habitat selection by conspecific cues a viable settlement strategy 
for Savannah Sparrows. 

Taking into account the incidental observations (Table 6), conspecific cues played 
during the initial settlement period may have elicited site visitations by Savannah 
Sparrows. Unfortunately, little evidence supports this, as the stronger of the two 
visitation/settlement responses observed was at a control site. However, because these 
visitations occurred near the call-box and apparently in response to the playbacks, this 
control site visitation response could result from Savannah Sparrows cuing to Le 
Conte’s Sparrow vocalizations, meaning there may be heterospecific attraction between 
these two species (see section 5.5). If one or both of these responses are actually 
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occurring, it raises interesting questions about what role conspecific and/or 
heterospecific vocalizations play in Savannah Sparrows’ habitat selection.

Traditionally, behavioural ecology predicts that a territorial species benefits from 
using conspecific (Greene and Stamps 2001, Ahlering and Faaborg 2006) or 
heterospecific (Monkkonen et al. 1999) cues by reducing the cost of site assessment. 
Perhaps the benefit to Savannah Sparrows lies not at the assessment stage, but at the 

site discovery stage. A naïve male searching for a breeding territory among fragmented 

patches might find it more energetically efficient to preferentially survey sites that are 
already inhabited by either Savannah or Le Conte’s Sparrows, allowing them to use the 
presence of either species as a location cue to infer some initial semblance of good site-
quality (Nocera and Betts 2010). In small prairie sites in particular the individual may 
receive a greater net energetic benefit by basing its ultimate decision to settle on its own 
site assessment. This preference to use site quality over conspecific presence to make 
the ultimate decision on where to settle has been predicted by other studies on 
conspecific attraction, which have said that just because they were able to use 
simulated conspecific cues to attract an individual to a good quality site does not mean 
that they would see the same settlement response if the site was poor quality (Ward and 
Schlossberg 2004). If settlement is ultimately influenced by first-hand site assessment 
of habitat quality, although Savannah Sparrows normally distribute based on the 
presence of conspecifics (Nocera and Forbes 2010), then the lack of settlement 
response recorded likely indicates that my experimental patches were poor quality (in 
regards to either prairie quality or size).

5.3.2 Le Conte’s Sparrow Response
Similar to our observations of Savannah Sparrows, given that we did have one 

recorded site visitation in a treatment site but none in the control sites, this could be 
evidence that Le Conte’s Sparrows responded to conspecific location cues, resulting in 
site visitations. However, as with the Savannah Sparrows, my evidence for this is very 
weak. This may be because of my low sample size combined with the secretive nature 
of this species, which makes them difficult to study (Murray 1969, Holland et al. 2003, 
Winter et al. 2005). Little is known about how Le Conte’s Sparrows respond to 
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conspecific cues. They are, however, good candidates for the use of conspecific cues, 
as they are known to choose habitat opportunistically (Igl and Johnson 1999) and show 
low site philopatry because their yearly density in any given site fluctuates with 
changing moisture levels (Igl and Johnson 1999, Winter et al. 2005). 

Studies on closely related species, such as Nelson’s Sparrow (Ammodramus 
nelsoni) and Baird’s Sparrow (Ammodramus bairdii), have shown opposing responses 
to simulated conspecific cues. Ahlering (2005) reported that Baird’s Sparrows 
successfully settled in novel territory after a simulated conspecific treatment with 50% of 
the treatment sites and 0% of control sites settled. A similar treatment by Nocera et al. 
(2006) on Nelson’s Sparrows, however, did not elicit a significant settlement response, 
though there were records of settlement in ~10% of the treated sites and ~2.5% of the 
controls. Though both these species live in habitat similar to Le Conte’s Sparrow, their 
niches are distinct, as Baird’s Sparrow is found in the mixed grass prairie, and Nelson’s 
Sparrow is found in saltmarshes and the wettest areas of the tall-grass prairie (Sibley 
2003). Ammodramus sparrows seem to show some propensity to aggregate with the 
use of conspecific attraction, but effects vary with local conditions and habitat 
requirements. The weight of evidence suggests that in my study, habitat quality or size 
of experimental sites made them inappropriate habitat for settlement.

5.3.3 Effects of Site Size and Matrix
Since tests of the playback equipment showed that both Savannah Sparrows and 

Le Conte’s Sparrows responded to the call-box as if it were another male singing, it 
seems likely that the lack of settlement response was due to factors other than the 
quality of the recording. It seems likely that Le Conte’s and Savannah sparrows do not 
use conspecific cues to determine habitat quality in small tall-grass prairie sites in 
south-central Manitoba. However, the question remains whether this is a response 
typical of the species across its range or an isolated response based on the conditions 
of the 7 experimental sites that I used. Both sparrow species may consider conspecific 
cues during site selection to assess habitat quality in northern tall-grass prairie, but my 
results suggest that it was not the ultimate factor that influenced their settlement. 
Something else seems to have prevented settlement, such as (but not limited to) poor 
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vegetation composition (Bergin et al. 2000), presence of a predatory species (Winter et 
al. 2000), increased edge effects (Winter et al. 2000, Johnson and Igl 2001, Koper and 
Schmiegelow 2006), or insufficient patch size (Johnson 2001).

Most of these possible explanations are related in some way to grassland patch 
size. Decrease in patch size is linked to increases in nest depredation, brood 
parasitism, and rate of interspecific competition (Winter et al. 2000), and a decrease in 
prey, nesting habitat, and pairing success (Winter and Faaborg 1999, Winter et al. 
2000). These effects may increase with edge effects, the prevalence of which also 
increases with decreasing patch size (Winter et al. 2000, Sliwinski and Koper 2012). 
Site avoidance due to any of these factors could therefore ultimately be explained by 
the small size of the experimental sites. While vegetation quality is not necessarily 
linked to site size, my experimental sites have already been shown to be of equal 
habitat quality to the larger prairie patches in this area. Mozel (2010) calculated the 
quality grade of the tall-grass prairie sites used in this study based on a combination of 
vegetation composition, matrix composition, and level of human disturbance. All 23 of 
the sites were surveyed with the highest grade being B+ and the lowest a C- (see Mozel 
2010 for details). The 7 experimental sites ranged from a C to a B- (with site distribution 
C = 4, C+ = 1, B- = 2), placing them within a comparable quality range to other patches 
in the surrounding landscape that already have stable populations of both Le Conte’s 
and Savannah sparrows (Mozel 2010, Bruinsma 2012). Vegetation structure did not 
differ significantly between experimental and surveyed patches, and all experimental 
patches contained vegetation species selected for by each focal species (Koper 2008, 
unpublished data). Therefore, my results suggest that although vegetation was suitable, 
experimental patches may have been too small to support local populations.

The need for adjacent conspecifics may be a key contributor to small-patch 
avoidance. Many territorial birds gain a net benefit by settling near conspecifics, 
because the presence of a conspecific offers options for extra-pair copulations, provides 
improved predator detection, and acts as a resource for useful inadvertent social 
information (Stamps 1988, Ahlering et al. 2006, Ahlering et al. 2010). Clusters of males 
are also beneficial to both sexes as they attract more females, faster, and allow those 
females to better compare prospective males (Stamps 1988, Ahlering et al. 2010). 
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Some species may choose, therefore, not to settle in a site that is too small to maintain 
more than one territory, especially if the main benefit to aggregation is to obtain extra-
pair copulations (Ahlering and Faaborg 2006). A larger site would provide sufficient 
space for multiple individuals (Bourque and Desrochers 2006). An individual drawn to a 
small site by conspecific cues might find the habitat suitable, but chose not to settle 
because the site itself is not large enough to support multiple distinct territories. In this 
case, vocalizations by a conspecific during the settlement period could simply indicate 
the presence of a competitor (Nocera et al. 2006) rather than a potentially beneficial 
neighbour. Indeed, studies have shown that for some species the probability of 
settlement increases with the number of conspecifics present (Stamps 1991), which 
further supports the idea that the presence of other conspecifics during the breeding 
season is beneficial, not just the information their presence provides about habitat 
quality.

The matrix surrounding a small site can also affect its quality. The matrix 
surrounding a tall-grass prairie site can either be hospitable or hostile to the grassland 
birds living in it. What is considered “hostile” may vary by species, but grassland birds 
typically avoid urban, forest, and wetland habitat but use agricultural and grassland 
matrix (Bruinsma 2012). Hostile matrix around a prairie site can limit connectivity 
between patches, reduce the amount of functional habitat available for foraging (Zurita 
et al. 2012), increase the rate of habitat loss due to encroachment of woody species, 
and increase the risk of invasion by exotic species (Sveinson 2003), all of which are 
major problems for small sites. Forest matrix is particularly bad for encroachment in tall-
grass prairie (Sveinson 2003), and I suspect that it might be particularly problematic in 
any of the sites under 2 ha especially those that have been poorly maintained. In these 
sites, it is likely that woody encroachment has reduced the area of usable habitat, 
meaning that the amount of actual prairie remaining in 2014 may no longer be as 
extensive as it was when initially calculated by Mozel in 2006. Mozel (2010) found that 
both Savannah Sparrows and Le Conte’s Sparrows are less common in tall-grass 
prairie sites with a high proportion of hostile matrix. All 7 experimental sites used had a 
high proportion of hostile matrix adjacent to them (Bruinsma 2012). LPM was 
completely surrounded by urban matrix (Winnipeg), while BHP6, BHP11, BHP7A, and 
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BHP7B were completely surrounded by forest (Bird’s Hill Provincial Park). MC4 and 
MC26 both had a high percentage of adjacent forest matrix, but both sites had nearby 
access to agricultural matrix on at least one side, and these were the two sites with the 
most Savannah Sparrow activity. My only non-experimental site under 5 ha, GI, 
reported a > 0 abundance of Savannah sparrows in 2010, 2011, and 2014, as well as a 
> 0 abundance of Le Conte’s Sparrows in 2011, which can all be explained by the 
extremely high percentage of adjacent hospitable matrix, which is consistent with the 
findings of Mozel (2010).

Another factor related to matrix quality is openness. Grassland, farmland, and 
wetland are all considered open matrix, while forest and urban matrix are not 
(McDonald 2017), which corresponds to the classifications for grassland birds of 
hospitable vs hostile matrix. Laurel McDonald (2017) found that grassland bird density 
and richness in Manitoba’s tall-grass prairie were both most strongly correlated with the 
openness of the surrounding matrix rather than site size, habitat amount, or edge 
proximity. Savannah Sparrows, however, were most strongly correlated with edge 
proximity, indicating an avoidance of non-habitat edges, with openness being the 
second highest predictor of density (McDonald 2017). This preference for openness 
could be due to improved predator detection, or because sites in open habitats are 
easier for grassland birds to locate (McDonald 2017). Openness is often correlated with 
patch size (McDonald 2017) but is usually harder to measure, which could explain why 
we usually see more studies looking at site size to explain density, abundance, and 
richness. It could, therefore, be the openness (or, rather, the lack thereof) of my sites 
that has caused them to be unsuitable. If the presence of a non-open matrix limits the 
ability for individuals to locate the site, then the openness of my experimental sites may 
affect the ability for prospecting individuals to find, and therefore be exposed to, the 
playbacks. Given that all 7 of my study sites had low openness, this propensity towards 
open sites could explain why my experimental sites have such low densities of my two 
focal species, both before and after my experimental treatment, which is a possible 
indication that the lack of response I observed was the result of poor site quality, rather 
than that these species do not respond to conspecific attraction.
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5.4 Pre vs Post Breeding Season
Whereas I used playbacks of simulated conspecific cues during the settlement 

period (pre-breeding season), Bruinsma (2012) attempted to elicit settlement with 
simulated conspecific playbacks during the post-breeding season in 2010, 
approximately 9 months prior to the observation period in May and June 2011. Similarly, 
he found no difference in response by either Savannah Sparrows or Le Conte’s 
Sparrows to simulated conspecific cues played during the post-breeding season period.

Although neither playback experiment resulted in territory establishment, a few 
interesting comparisons between incidental observations can be made. I only elicited 
one instance of a site-visitation from Le Conte’s Sparrow but Bruinsma (2012) elicited 
several site-visits by this species in two experimental sites. Bruinsma reported multiple 
observations of Le Conte’s Sparrows in his treatment sites during the settlement period 
in the year following his experimental treatment (2011), which included visual 
identification, records of two males counter-singing on-site, and an individual alarm 
calling on-site. This suggests that if Le Conte’s Sparrows use conspecific cues to 
assess habitat, they are more likely to use public information gathered post-breeding 
season than conspecific information gathered during the settlement period. However, 
since neither study elicited a permanent settlement response in any of their respective 
experimental sites, it is still likely that these sites are too small to provide suitable 
habitat to Le Conte’s Sparrows. Bruinsma hypothesized that his experimental sites were 
too small to provide suitable Le Conte’s Sparrow habitat, pointing to the evidence that 
the two sites where he actually observed Le Conte’s Sparrows were (1) the largest of 
the 7 experimental sites and (2) the experimental site with the highest percentage of 
hospitable matrix (Bruinsma 2012).

I observed at least one instance of site-visitations by a Savannah Sparrow that 
may have been due to conspecific cues, and another that may have resulted from 
heterospecific cues, during the settlement period in my study, whereas Bruinsma (2012) 
observed none. However, Bruinsma observed multiple instances of juvenile Savannah 
Sparrows visiting one of his experimental sites on 5 separate days in July 2010 during 
the time his simulated conspecific playback was active. As he suspected, this could be 

evidence of naïve individuals prospecting for public information by assessing the 
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success of an experienced male (Nocera and Betts 2010). Given that both studies 
primarily reported observations of Savannah Sparrows during periods when playbacks 
were active, I speculate that both pre and post breeding season vocalizations might 
provide some information to prospecting males on site quality, but that the additional 
direct assessment of site quality will ultimately influence settlement. The lack of 
settlement beyond initial site visitations by Savannah Sparrows in both studies further 
supports the idea that these small tall-grass prairie fragments are too small to support 
this aggregating territorial species.
 
5.5 Heterospecific Attraction

The presence of Savannah Sparrows during May in site MC26 could be evidence 
of heterospecific attraction, although a future study designed to evaluate this possibility 
would be necessary to confirm whether the interaction is actually occurring. The site’s 
call-box was playing Le Conte’s Sparrow vocalizations, but there was a well-
documented initial settlement by a Savannah Sparrow male close to the call-box that 
lasted for several weeks before the male dispersed. Although this could be a 
coincidence, it is possible that Savannah Sparrows are using the presence of Le 
Conte’s Sparrows as an indication of high site quality. Monkkonen et al. (1999) 
developed a model of heterospecific attraction that showed that individuals using 
heterospecific cues obtain higher fitness than non-cue-users unless (a) there is little to 
no difference in patch quality between the sites that are occupied by heterospecifics and 
those that are not, and (b) there is little to no cost to survey site quality directly, neither 
of which I believe apply to Savannah Sparrows in Manitoba’s tall-grass prairie. The high 
level of disturbance characteristic of the tall-grass prairie creates a mosaic of different 
habitat quality (Ahlering et al. 2006), suggesting there is a range of site quality at the 
landscape level. When we consider that Savannah Sparrows are generalists (Cody 
1985, Sibley 2003) whereas Le Conte’s Sparrows are prairie specialists (Murray 1969, 
Sibley 2003, Winter et al. 2005), it is reasonable to suggest that suitable Le Conte’s 
Sparrow habitat represents a subset of suitable Savannah Sparrow habitat. Given the 
fragmented nature of Manitoba’s remaining tall-grass prairie (Sveinson 2003), direct 
surveying is likely to be costly, as site comparisons would involve movement between 
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isolated patches. Thus, I speculate that it could be advantageous for a Savannah 
Sparrow to preferentially settle in a site where a Le Conte’s Sparrow has already 
settled.

There are many reasons why this heterospecific behaviour could prove 
advantageous to the Savannah Sparrow. Heterospecific attraction is beneficial to a 
prospecting individual if at least one of the following conditions holds: (1) there is 
another species available that is indicative of good quality habitat, and/or (2) the 
presence of heterospecifics proves beneficial for either foraging or predator avoidance 
(Monkkonen et al. 1999). Additionally, using heterospecific instead of conspecific cues 
makes it possible to determine habitat quality without resulting in additional intraspecific 
competition (a potential issue inherent to conspecific attraction) while incurring only 
limited additional competition for space and resources, because heterospecific will not 
necessarily fill the same ecological niche as the prospecting species. Essentially, the 
benefits of settling in a site already occupied by the given heterospecific must out-weigh 
the costs for the individual to improve its fitness (Monkkonen et al. 1999). Some studies 
have expanded the concepts of conspecific and heterospecific attraction to an 
ecosystem level. A study by Ward et al. (2010) determined that the Pied-billed Grebe 
(Podilymbus podiceps) acts as an indicator of superior habitat quality to many other 
species in their ecosystem, drawing in heterospecifics to settle in the area. Assuming 
that the presence of Le Conte’s Sparrows does, indeed, indicate the presence of high-
quality prairie habitat to a Savannah Sparrow, and at least one of the before-mentioned 
benefits is also realized, Savannah Sparrows could receive a net benefit by 
preferentially settling in tall-grass prairie patches already settled by Le Conte’s 
Sparrows.

Both conspecific and heterospecific attraction offer the benefits of improved 
predator detection and decreased time and energy spent on habitat selection (Stamps 
1988, Monkkonen et al. 1999, Ahlering 2005), but each has its own complementary 
benefits and drawbacks that will influence which strategy a species has evolved to use. 
Using conspecific attraction to assess habitat quality will yield more accurate 
information, given it is information from another individual filling the same ecological 
niche as the receiver. It also provides opportunities for extra pair copulations (Ahlering 

�50



2005) and can attract additional females (Stamps 1988, Ahlering 2005), neither of which 
are direct benefits of heterospecific attraction. However, the downside of conspecific 
attraction is that it means there are conspecifics who will be direct competitors for food, 
space, and mates which could lead to reduced fitness (Muller et al. 1997, Greene and 
Stamps 2001). Alternatively, if a male is using heterospecific attraction from a species 
that fulfils the two conditions laid out by Monkkonen et al. (1999) discussed above, that 
male will receive many of the same benefits of social aggregation with less competition 
for resources. Furthermore, they will not suffer the fitness costs of mate competition as 
well as decreasing their chances of having their mate obtain extra pair copulations with 
competing males. For these same reasons, though, settling near heterospecifics does 
not increase the chance of that male obtaining extra pair copulations itself. The habitat 
information obtained may also be less accurate, as a heterospecific species will almost 
certainly have more discrepancies in habitat requirements than a conspecific would, 
though if that species is a good enough indicator of habitat quality the reduced cost of 
prospecting may be a worthwhile trade-off (Monkkonen et al. 1999). Heterospecific 
attraction also benefits species by allowing the entire species to migrate later in the 
season, avoiding the cost of migrating in harsher conditions (Monkkonen et al. 1999), 
which is a benefit felt only at the individual level for species using conspecific attraction. 
Whether a species evolves to use heterospecific or conspecific attraction will therefore 
vary depend on which combination of features results in greater fitness for that species.

As noted before, the heterospecific cues may have elicited an initial settlement 
response, but it did not persist beyond the settlement period. This type of temporary 
settlement response to simulated vocalizations has been observed in other grassland 
species. A study by Nocera et al. (2006) on the conspecific response of Bobolinks found 
that in some treatment sites individuals established a territory during the settlement 
period but vacated it before the start of the breeding period. They attributed this 
behaviour to low-quality habitat in the patches where settlement was not maintained, 
indicating that certain minimum standards for habitat quality must be met for settlement 
to be successful. Since site MC26 was visited but not settled by Savannah Sparrows, it 
is possible that heterospecific attraction may act as an initial draw to sites as opposed to 
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reliable information on which a final decision on site suitability can be made, similar to 
the Bobolink response observed by Nocera et al. (2006).

Heterospecific attraction is well-documented phenomenon in birds (Monkkonen 
et al. 1999, Nocera and Betts 2010) and its potential effect on the results of my study 
and its potential effect on both focal species is important. Betts et al. (2010) state that 
either conspecific attraction or conspecific avoidance will result if a species uses 
heterospecific cues to determine site quality, so it is important to understand whether a 
species in my study area was gathering information from heterospecific vocalizations. 
Since most instances of heterospecific attraction can be considered information 
parasitism - a non-reciprocal exchange of information whereby cues from the sender 
offer information that is used to benefit the receiver at the cost of the sender 
(Nuechterlein 1981) - it can have a negative impact on the parasitized species. 
Sometimes this negative impact is small, such as with other species parasitizing alarm 
calls, resulting in little to no change in behaviour from the parasitized species 
(Nuechterlein 1981). However, the fitness loss from parasitism can be substantial, 
especially if the information being parasitized is about a limited or non-renewable 
resource (Nuechterlein 1981). For this reason, some parasitized species will respond by 
employing various forms of elusive behaviour to limit their fitness loss (Nuechterlein 
1981, Loukola et al. 2014). For example, Pied Flycatchers (Ficedula hypoleuca) and 
Great Tits (Parus major) require very similar food and habitat, and Pied Flycatchers 
have been shown to use this to their advantage by migrating later in the season than 
the Great Tits and use the number of eggs present in tit nests to infer habitat quality 
(Loukola et al. 2014). This negatively affects the tits, as they suffer from increased 
competition, but the flycatchers off-set the fitness lost from increased competition by 
decreasing their search cost and increasing their chances of finding good quality habitat 
(Loukola et al. 2014). The Great Tits, in response, cover up their eggs to deceive the 
Pied Flycatchers by providing them with false information (Loukola et al. 2014). 
Unfortunately, this sort of adaptive response by the parasitized species is not always 
feasible, as it can be either extremely costly or even physically impossible for a sender 
to produce a dishonest signal/cue (Laidre and Johnstone 2013). It is important, 
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therefore, to remember that heterospecific attraction has the potential to harm the 
species being parasitized without them being able to prevent the fitness loss at all.

However, simply because a large fitness loss on the part of the parasitized 
species is possible, does not mean it is the most likely result. If we compare information 
parasitism to another form of parasitism between species, obligate interspecific brood 
parasitism (OIBP), there may be precedence to suggest that such an unpreventable 
fitness loss in parasitic relationships is unlikely to persist on an evolutionary time-scale. 
Obligate interspecific brood parasites are species where females only lay their eggs in 
the nests of one or more heterospecific host species who then raise their young, 
allowing the parasitic species to benefit by eliminating the cost of offspring care and 
bypassing the restrictions of optimal clutch size (Rothstein 1990, Robert and Sorci 
2001). As with all forms of brood parasitism, OIBP ultimately relies on the fitness of the 
host species, because if the host is not fit enough to raise the parasitic young, the 
fitness benefits of parasitism would no longer out-weigh the costs (Lyon and Eadie 
2008), and this is especially true in cases where few host species are available to 
parasitize (Rothstein 1990). Therefore, OIBP usually results in some form of coevolution 
between the parasite and host as one continues to evolve defences and counter-
defences in response to the brood parasitism (Rothstein 1990). Brood parasitism can 
even stabilize into an evolutionarily stable strategy of moderated parasitism as is 
commonly seen in conspecific brood parasites, a strategy where some females of a 
species lay eggs in the nests of other individuals of their own species (Lyon and Eadie 
2008). 

If similar properties hold true with information parasitism, I suspect that most of 
the instances of information parasitism observed as a result of heterospecific attraction 
are still occurring because they have resulted in either minimal fitness loss to the 
parasitized species or because they are driving coevolution between the two species, 
and not because they continue to severely negatively impact the indicator species. This 
is not to say that the parasitized species is not negatively impacted, but rather that the 
impact must be inherently moderated by other environmental and evolutionary factors 
for it to persist. I suspect this would be most likely in cases when the species using 
heterospecific attraction relies primarily on a single indicator species, because 
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otherwise the strategy would ultimately prove non-adaptive by leading to a fitness loss 
to the parasitized species so severe that individuals could neither provide useful 
information on habitat quality nor provide any of the benefits of social aggregation. If 
such a state were to ever occur, the indicator species would no longer fulfil the 
conditions necessary for heterospecific attraction to be beneficial to the prospecting 
species, and heterospecific attraction would cease to be a viable strategy (Monkkonen 
et al. 1999). Furthermore, if numbers of the species were to drop drastically as a result 
of the negative impact of the presence of heterospecifics, that species may simply 
become so rare that using it as a primary means of habitat selection becomes 
inadequate or even maladaptive. In either scenario, it’s in the best interest of the 
information parasite to not inhibit the indicator species too severely with their presence.

Because of its potential negative impacts, it is still important to consider 
heterospecific attraction as it relates to my study, even if there is little to no evidence 
that heterospecific attraction may be occurring between Savannah Sparrows and Le 
Conte’s Sparrows. Previous studies on conspecific attraction have also considered the 
broader heterospecific implications of their experimental playbacks (Nocera and Betts 
2010). Those that used heterospecific vocalizations as part of their playback must 
consider whether their results were altered because their focal species responded to the 
heterospecific vocalizations rather than the conspecific ones (Ahlering et al. 2006), as 
well as be wary of any potential negative effects from information parasitism. Even 
studies that do not use heterospecific vocalizations should consider the potential impact 
their focal species vocalizations may have on non-target heterospecifics in the area 
(Thompson et al. 2003, Parejo et al. 2004, Betts et al. 2010). Further investigation of 
heterospecific attraction among grassland songbirds would be very useful.

5.6 Conservation and Research
My research suggests that the use of simulated conspecific cues for the 

purposes of population reestablishment for either the Savannah Sparrow or Le Conte’s 
Sparrow in the tall-grass prairies of southern Manitoba are ineffective. Conservation 
efforts for these two species in this area should instead focus on increasing the habitat 
quality, size, and openness of small patches, as well as conducting additional research 

�54



into what other factors influence passerine settlement in Manitoba’s tall-grass prairie. 
We should attempt to maintain the prairie we already have, as encouraging grassland 
birds to use existing habitat is a more effective method of conservation than creating 
new sites (Schlossberg and Ward 2004, Ward and Schlossberg 2004, Ahlering and 
Faabog 2006). These conservation recommendations only apply to efforts focusing on 
Le Conte’s and Savannah Sparrows, however, as other species (birds, mammals, 
insects, plants, etc) may use these small sites, so they may still be useful for the 
conservation of those species.

Small, isolated prairie patches may offer little potential for breeding habitat for 
these two species (Johnson 2001), especially those sites with low openness (McDonald 
2017). Territorial birds have been shown to require a minimum patch size that is larger 
than the territory they establish (Johnson 2001). Birds may avoid small sites because 
they offer fewer opportunities to form conspecific pairs, may contain less prey, and have 
increased edge-effects (Winter and Faaborg 1999). Small sites (especially irregularly 
shaped small sites) are more sensitive to edge-effects because of their relatively high 
edge-to-core ratio (Davis 2004). This means that birds that settle in small sites are more 
susceptible to numerous negative effects, including increased competition with 
dominant heterospecifics, changes in microclimate, higher predation rates, and/or an 
increase in obligate interspecific brood parasitism (Fahrig 2003, Sliwinski and Koper 
2012), the result of which is lower abundance and nesting success near edges (Winter 
et al. 2000). If these small sites (approx. 5 ha or smaller in this study) are surrounded by 
too much hostile and non-open matrix, and are no longer suitable prairie habitat, efforts 
and funds to help Savannah Sparrows and Le Conte’s Sparrows should be focused on 
larger prairie remnants and any sites with a high degree of openness, as it is still 
unclear which factors are causing these small sites to be abandoned.

There are still, however, many examples of the successful use of simulated 
conspecific cues used to influence settlement patterns in territorial birds, including 
several grassland species (Ward and Schlossberg 2004, Ahlering 2005). An analysis by 
Ahlering et al. (2010) found that 20 of the 24 studies they reviewed that attempted to 
use simulated conspecific cues to attract birds to uninhabited patches were successful. 
The technique should therefore not be dismissed with regards to its use on other 
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species, in other habitats, or even in larger habitat patches, as it could still be a valuable 
conservation tool in those cases. However, because simulated conspecific cues will not 
influence all species, research must be done to determine which species will respond to 
it, in what ways, and to what degree. We need to consider the potential consequences 
that using simulated conspecific cues for conservation could have on avian populations, 
from the individual up to the landscape level, if we want to be successful in 
implementing this technique (Ahlering et al. 2010). Those wishing to use simulated 
conspecific cues must also carefully consider how the introduction of a species into a 
novel environment may impact already established heterospecifics in the area (Betts et 
al. 2010). Heterospecific avoidance could cause unintended changes to the existing 
avian population (Betts et al. 2010), and so the use of conspecific cues for conservation 
requires careful planning and research.

Managers hoping to use simulated conspecific cues to influence settlement must 
remember that there are many other aspects of any given habitat that might influence 
the response of the birds. Even if there is a response to conspecific attraction, other 
habitat features such as vegetation structure, hostile matrix, weather, or the presence of 
heterospecifics could act as priority stimuli, altering an individual’s response. For 
instance, a site surrounded by an urban matrix, close to traffic, or near a noisy industrial 
site may have anthropogenic noise and light that masks conspecific cues, severely 
reducing the distance the signal/cue can still be detected or discriminated from (Nemeth 
and Brumm 2010, Koper et al. 2016), making their use ineffective at that particular site. 
Some species may not be capable of surviving in an urban habitat (Slabbekoorn 2013), 
making their chance of survival in a small urban prairie patch very low. Similarly, habitat 
suitability may vary among years; a site suffering from unusually dry weather over 
multiple consecutive years may have shifted from primarily sedgy ground cover to 
primarily grassy and have difficulty reestablishing its sedge population (Budelsky and 
Galatowitsch 2000). A conspecific-sensitive species that prefers lots of sedge might 
initially respond to conspecific cues in such a site, but leave before the end of the 
settlement period because the vegetation is inadequate. Each patch is unique and 
should be analyzed to attempt to determine if it is a population sink before attempting to 
use simulated conspecific cues to bring birds to that site (Ahlering and Faabog 2006, 
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Ahlering et al. 2006). Simulated conspecific cues can be a useful tool for conservation, 
but its proper implementation is complex. 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CHAPTER 6 - CONCLUSION

The experimental treatment of simulated conspecific cues did not elicit a 
settlement response by either Savannah Sparrows or Le Conte’s Sparrows. Because 
we detected no territories of either focal species in either treatment or control sites 
during the breeding period, this suggests one of three things about each focal species: 
(1) they do not use conspecific cues to assess habitat quality, (2) they do use 
conspecific cues to gather information about habitat quality but there are more important 
factors that ultimately influences their decision to settle, or (3) they do use conspecific 
cues to assess habitat quality but my sites were too poor to elicit this response. Point-
count surveys revealed that both focal species were present in my non-experimental 
tall-grass prairie sites, which means that there were individuals in the broader 
landscape available to settle in my experimental sites. Furthermore, tests of the 
simulated conspecific playback elicited a response from both species that was 
consistent with how they would have responded to the presence of a conspecific male, 
which indicates that the quality of the playbacks sufficiently mimicked a true conspecific 
vocalization. These results suggest that the lack of settlement response was due to 
either a true lack of conspecific use for habitat selection or poor experimental site 
quality.

Given that Savannah Sparrows are thought to aggregate based on the presence 
of conspecifics (Nocera and Forbes 2010) and that a closely related species to the Le 
Conte’s Sparrow living in mixed grass prairie has been shown to settle based on 
simulated conspecific cues (Ahlering 2005), it seems likely that both of these species 
use conspecific information, but augment it with their own first-hand assessment of the 
site. The incidental observations of site-visitations indicate that these species may use 
conspecific cues as an initial indicator that a site is worth surveying, but then base their 
ultimate decision to settle on the actual quality of the site itself. If this is the case, then 
the lack of settlement response can be attributed to a lack of site quality in my 
experimental sites. Given that all seven experimental sites were a quality of prairie 
comparable to the 16 colonized non-experimental sites (Mozel 2010), the most notable 
difference among the experimental sites and non-experimental sites is size. Six of the 
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seven experimental sites were small fragments, under 5 ha, so it seems likely that some 
element of site size limits settlement.

There are two broad ways in which size might reduce site quality and make my 
experimental sites unsuitable for settlement. Size may contribute to an increase in edge 
effects and other negative effects that are correlated with decreasing patch size (Winter 
et al. 2000, Sliwinski and Koper 2012). These negative effects, including increased nest 
depredation, higher rates of interspecific brood parasitism, lower nesting success, and 
reduced pairing success (Winter and Faaborg 1999, Winter et al. 2000), would all 
reduce the fitness of its residents. The second possibility is that the sites are simply not 
large enough to support multiple territories. Since the size of a bird’s territory is often 
smaller than the amount of space it requires to survive (Johnston 2001) and many 
territorial species achieve a benefit from aggregating with conspecifics (Ahlering et al. 
2006, Ahlering et al. 2010) it would be in an individual’s best interest to only settle in a 
site large enough to support at least two distinct territories.

Openness may also be a factor in the unsuitability of my experimental sites, as 
McDonald (2017) showed. Site size is often correlated with openness, which can affect 
the ability for grassland birds to detect predators as well as to locate the sites during 
spring prospecting (McDonald 2017). This could explain why this sites were unsuitable.

As neither Bruinsma (2012) nor I elicited settlement in either Savannah Sparrows 
or Le Conte’s Sparrows, there is little difference in settlement response to report 
between the use of pre-breeding season and post-breeding season simulated 
conspecific cues in these two species. However, Le Conte’s Sparrow may respond 
more strongly to post-breeding season playbacks, and Savannah Sparrow may respond 
by using both pre-and-post breeding season playbacks to determine which sites to visit, 
with settlement contingent on further analysis of site quality.

I found some weak evidence of heterospecific attraction in the Savannah 
Sparrow towards Le Conte’s Sparrow, which may warrant further investigation. The 
benefits incurred through the use of heterospecific attraction are numerous (Monkkonen 
et al. 1999), making it a common strategy amongst birds (Monkkonen et al. 1999, 
Nocera and Betts 2010) so it is reasonable that the Savannah Sparrow could similarly 
benefit from its use. Although I have possible evidence that the heterospecific attraction 
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might be occurring in these species, a study designed to evaluate this is necessary to 
confirm its role in Savannah Sparrow habitat selection.

The results of my study suggest that small prairie patches < 5 ha, and especially 
those < 2 ha, are probably too small for some species to settle in, and they may not be 
worth the time, effort, and cost necessary to conserve or restore them to maintain 
grassland bird habitat. Conservation efforts to maintain a healthy bird population in 
Manitoba should focus instead on the conservation of larger sites, as well as sites with 
high openness, and consider the potential uses of simulated conspecific cues in large 
newly restored sites given the success such treatments have had in many other species 
(Ward and Schlossberg 2004, Ahlering 2005, Ahlering et al. 2010). However, those 
wishing to use simulated conspecific cues must be careful to consider the possibility of 
heterospecific avoidance, which may be caused by attracting a new species to a novel 
environment (Betts et al. 2010), and the possibility that the site to which they are 
attempting to attract birds is a habitat sink (Ahlering and Faabog 2006, Ahlering et al. 
2006). Conspecific attraction is an important phenomenon in ecology and the more we 
can understand it the better able we will be to conserve what is left of the tall-grass 
prairie ecosystem and its unique avian community. 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APPENDIX 1: SONG FILE CREDIT 

A. Tracks from Macaulay Library - Cornell Lab of Ornithology: www.macaulaylibrary.org

Catalogue 
Number Species Recordist Location Date

ML 42207 Ammodramus leconteii Keller, Geoffrey A. North Dakota 31 May 88

ML 66407 Ammodramus leconteii Gunn, William W. H. Manitoba 3 Jun 59

ML 66405 Ammodramus leconteii Gunn, William W. H. Manitoba 28 Jun 58

ML 66404 Ammodramus leconteii Gunn, William W. H. Manitoba 28 Jun 58

ML 66403 Ammodramus leconteii Gunn, William W. H. Manitoba 27 Jun 58

ML 42218 Ammodramus leconteii Keller, Geoffrey A. North Dakota 2 Jun 88

ML 42216 Ammodramus leconteii Keller, Geoffrey A. North Dakota 1 Jun 88

ML 50276 Ammodramus leconteii Keller, Geoffrey A. North Dakota 15 Jun 90

ML 66408 Ammodramus leconteii Gunn, William W. H. Manitoba 9 Jun 59

ML 66406 Ammodramus leconteii Gunn, William W. H. Manitoba 28 Jun 58

ML 15074 Passerculus sandwichensis Allen, Arthur A. Manitoba 21 Jun 54

ML 42219 Passerculus sandwichensis Keller, Geoffrey A. North Dakota 2 Jun 88

ML 105791 Passerculus sandwichensis Keller, Geoffrey A. Manitoba 14 Jun 96

ML 45228 Passerculus sandwichensis van den Berg, Armoud North Dakota 17 Aug 86

ML 66438 Passerculus sandwichensis Gunn, William W. H.
Saskatchewa
n 18 May 61

ML 66437 Passerculus sandwichensis Gunn, William W. H.
Saskatchewa
n 13 May 61

ML 66436 Passerculus sandwichensis Gunn, William W. H. Manitoba 24 Jun 59

ML 165595 Passerculus sandwichensis Batcheller, Hope Manitoba 12 Jun 12
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B. Tracks from Xeno-Canto Foundation: www.xeno-canto.org

Catalogue 
Number Species Recordist Accessible at

XC153372
Ammodramus 
leconteii Bird Studies Canada - PPMMP www.xeno-canto.org/153372

XC153358
Ammodramus 
leconteii Bird Studies Canada - PPMMP www.xeno-canto.org/153358

XC141865
Ammodramus 
leconteii Cruickshank, Ian www.xeno-canto.org/141865

XC153351
Ammodramus 
leconteii Bird Studies Canada - PPMMP www.xeno-canto.org/153351

XC153324
Passerculus 
sandwichensis Bird Studies Canada - PPMMP www.xeno-canto.org/153324

XC160550
Passerculus 
sandwichensis Cruickshank, Ian www.xeno-canto.org/160550

XC160747
Passerculus 
sandwichensis Cruickshank, Ian www.xeno-canto.org/160747

XC160654
Passerculus 
sandwichensis Cruickshank, Ian www.xeno-canto.org/160654
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