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Project Summary

Grassland species are among the most imperiled birds in North America due to widespread 
habitat loss. In the intermountain west, the limited grassland that remains is degraded by 
historic management and threatened by human development. MPG Ranch has put significant 
effort into conserving and restoring grasslands to improve ecosystem function for grassland 
flora and fauna. In 2020, the University of Montana Bird Ecology Lab conducted a pilot 
project to evaluate the feasibility of studying songbird reproductive success in managed 
grasslands on MPG Ranch. In 2021, we expanded our field effort and focused nest 
monitoring on the three most abundant bird species found the previous year: grasshopper 
sparrow (Ammodramus savannarum), western meadowlark (Sturnella neglecta), and vesper 
sparrow (Pooecetes gramineus). We found 109 nests across three habitat management 
categories (native range, exotic forage grass replacement, and exotic forage grass 
diversification). Nesting density and reproductive success was higher in diversification areas 
than in native and replacement areas. Additional years of data will improve accuracy of 
estimates and permit more detailed analyses of species-specific nesting preferences, 
providing insight into how restoration strategies influence grassland songbird nesting.



Native range areas were never ploughed 
to produce crops or forage. Intensive 
livestock grazing and extensive herbicide 
use shaped their present state. Remnant 
bunch grass cover persists with scattered 
invasions of cheatgrass, leafy spurge, and 
knapweed. We manage native areas by 
controlling weeds with various methods.  

Study Area

We examined three habitat management categories on MPG Ranch separated by historical 
disturbance and restoration strategy.  All lands have a history of intensive grazing and 
produced livestock until 2007. A major historic disturbance came from ploughing some areas 
for grain crops after WWI. These areas were eventually re-ploughed and planted with exotic 
forage grasses. Within the areas planted with exotic forage grasses we’ve tried two strategies. 
In some areas we completely replaced all existing vegetation and in others we killed small 
patches of grasses and planted diverse mixes of native plants (background and maps at 
restorationmap.mpgranch.com).

Restoring former cultivated areas 
dominated by introduced forage grasses 
entailed completely removing and 
replacing exotic forage grasses using 
multiple herbicide applications followed 
by seeding and planting native species.

Diversifying former cultivated areas 
dominated by introduced forage grasses 
involved removing isolated patches of 
exotic forage grasses with herbicide 
followed by seeding and planting to create 
“islands” of native plant diversity within an 
exotic forage-dominated grassland. 
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Study Area

We increased the size and number of study plots from 2020, more than tripling the sampled 
area from 1.3km2 to 4.5km2. We worked with MPG restoration staff to select 10 plots for nest 
searching within the three grassland management categories: native range (1.45 km2), exotic 
forage grass replacement  (1.47 km2), and exotic forage grass diversification (1.58 km2). 
Some plots from 2020 overlapped selected areas for our 2021 plots (map below). 
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Methods

We searched for nests by dragging a rope across plots to flush incubating or brooding birds. 
This method allowed us to cover the large study area with just two people. All nests were 
checked every 3-4 days until they fledged or failed. We measured vegetation characteristics 
around each nest after nesting was complete. 



Table 1. Total nests found for each species within each habitat management category in 2021.

Species Grassland Habitat Management Category Total

Native Replacement Diversification

Grasshopper Sparrow 4 1 8 13

Vesper Sparrow 31 18 25 74

Western Meadowlark 8 7 7 22

Total 43 26 40 109

Nests Found

We found 109 nests belonging to three focal species across three habitat management 
categories (Table 1).  Appendices I-III show nest locations for each species. 

A newly hatched vesper sparrow was found with two eggs during a nest check in 2021.



Nesting Density
We found a total of 109 nests belonging to our 3 the three focal species we searched for 
across all habitat management categories (Table 1). 

Nest Density

We expected to find more nests in preferred habitats because birds seek features that protect 
young from predators and other sources of nest failure.  We calculated average nest density 
for focal species across plots within each habitat management category as a measure of 
nesting preference. 

We found highest average grasshopper sparrow and vesper sparrow nest densities in 
Diversification areas and lowest nest densities in Replacement areas. Western meadowlark 
nest densities were higher in Native areas and similar among other management categories 
(Figure 1).  

Figure 1. Average nest densities for three focal bird species in three  habitat 
management categories in 2021. Error bars represent ±1 standard error.  



Nest Success – Focal Species

We used a logistic exposure model to estimate nest success for each focal species. This 
model improves on nest fate data (e.g. fledged or failed) by taking into account nest exposure 
time and provides a daily survival rate. We included all nests that had a known fate, including 
nests from 2020 that fell within our new plots to increase our sample size (n =126). A nest 
was considered successful if at least one young successfully fledged. 

Grasshopper sparrows (0.29, SE = 0.039), vesper sparrows (0.26, SE = 0.023), and western 
meadowlarks (0.25, SE = 0.032) had similar rates of overall nest success (Figure 2). Low 
rates of success are not unusual for ground-nesting grassland species, but these results may 
also be influenced by seasonal variability such as weather. Additional years of nest 
monitoring will improve estimate reliability.
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Figure 2. Nest success estimates for three focal bird species from 2020-2021. Sample size for each species is 
listed within each bar in the graph. Error bars represent ±1 standard error.  

Juvenile birds observed near a nest, like this recently fledged western meadowlark, indicate the nest 
was successful.



Nest Success – Habitat Management Category

After one field season, we have sufficient sample sizes within each habitat management 
category to estimate differences in nest success for all focal species combined and for the 
most abundant species⎼ vesper sparrow (Figure 3). We found higher nest success on 
Diversification plots than either Replacement or Native plots for both vesper sparrows and all 
species combined. 

Documented nest densities (Figure 1) and nest success (Figure 3) in Diversification areas 
indicate that these areas represent higher quality habitat for focal species, especially vesper 
sparrows, than the other managed grassland categories we monitored. These are preliminary 
findings and should be interpreted with caution since they represent a single season and small 
sample sizes.

Figure 3. Nest success estimates for vesper sparrows and all three focal bird species combined in three 
habitat management categories in 2021. Sample size is listed within each bar in the graph. Error bars 
represent ±1 standard error.  



Sources of Nest Failure

We confirmed nest fate for 96 nests in 2021 as fledged (n = 41) or failed (n = 55).  We 
attributed nest failure to predation for 80% of these nests (n = 44).  Other sources of failure 
included adult mortality (n=2), abandoned nests (n = 8), and unknown cause of failure (n=1; 
Figure 4, Table 2). Brown-headed cowbirds can be an important source of nest failure in 
grasslands, particularly in fragmented landscapes.  However, as in 2020, we found no 
evidence of nest parasitism by cowbirds despite documented high rates of parasitism on 
nesting birds in nearby woody draws. We saw little variation in sources of nest failure among 
habitat management categories (Table 2). 

Unknown 2%

Abandoned 14%

Predated 80%

Adult Mortality
4%

Table 2. Causes of nest failure by habitat management category in 2021.

Grassland Habitat 
Management Category

Unknown
Cause Abandoned Depredated Adult

Mortality Total

Native 1 4 17 0 22

Replacement 0 2 12 2 16

Diversification 0 2 15 0 17

Total 1 8 44 2 55

Figure 4. Failed nests and causes of failure in 2021.



Next Steps 

Our field effort in 2021 provides a first glimpse into songbird nesting preferences and 
reproductive success in managed grasslands on MPG Ranch. Additional years of nest 
monitoring are needed to generate robust estimates of nest success for all focal species at the 
scale of management activities. 

Grassland bird species have evolved specialized nest placement strategies to shelter young 
and avoid predators. In future years, we will compare nest locations and fate with vegetation 
characteristics measured at nests to find out what plant communities birds prefer for nesting, 
and how nest placement influences survival. These results will provide important feedback 
for restoration practitioners in grassland systems, and guidance for future grassland 
restoration in the intermountain west.
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Appendix I. Grasshopper sparrow nests found across grassland management categories 
on MPG Ranch in 2021. 
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Appendix II. Vesper sparrow nests found across grassland management categories on 
MPG Ranch in 2021. 
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Appendix III. Western meadowlark nests found across grassland management 
categories on MPG Ranch in 2021. 


