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FSP Executive Summary 

Project # Y092119  

Title: Determining thresholds of habitat quality for breeding birds in rangeland 

ecosystems in the Cariboo Region. 

 

Project Purpose and Management Implications: The purpose of this project is to 

determine thresholds of habitat quality for rangeland breeding birds in the Southern 

Interior. We will define the response curves of bird diversity, abundance and productivity 

in relation to habitat structure and composition across a range of sites varying in habitat 

composition related to livestock grazing. Rangeland breeding birds are declining across 

North America. To reverse this trend, habitat management on working rangelands to 

benefit these species is critical. The issue addressed by this project is the sustainable 

resource use of rangelands, an essential ecosystem for avian diversity in the Southern 

Interior and the development of Best Management Practices for land managers from 

government, industry and NGOs. To support the widest range of bird species, a variety of 

grazing conditions and intensities is needed.  Rangelands in the Southern Interior are 

composed of a mosaic of grasslands and forests, habitats that support a diverse suite of 

birds and are widely grazed by cattle. 

 

Start Date: April 1, 2007 

Length of Project: 3 years 

 

Methodology Overview: 

Study Sites: The 3 study sites are: OK Ranch, Churn Creek Protected Area and 

Junction Sheep Range Provincial Park. Cattle grazing occurs at the first 2 sites but the 3rd 

has not had cattle since the 1970s and acts as an ungrazed reference (Government of BC 

2006). Stratifying plots based on grazing pressure can be difficult because the needs of 

ranchers change during the season depending on rainfall and grazing impact varies with 

stocking rate and cattle behaviour. However, because the vegetation community results 

from grazing history, current grazing intensity and the potential natural community, we 

selected plots based on the current vegetation community in spring as a reflection of the 

habitat condition available for breeding birds. At each of the ranch sites we have one- two 

grassland plots in early seral stage, and at least one in late seral stage and 1 grazed and 1 

ungrazed forest plot, with ungrazed grassland and forest plots at the reference site. Each 

plot has approximately 15 bird point count stations totalling 90-120 point count 

stations/plot type, allowing us to capture sufficient vegetation variation for comparison. 

We collect temperature and rainfall data at each site to account for differences that may 

affect breeding birds and vegetation growth.  

Bird Surveys: Bird surveys are conducted according to standard point count 

protocols (Ralph et al. 1993, RIC 1999). At each station a trained observer records birds 

seen or heard for 6 minutes and records them at 25, 50 and >50 m distance classes in 

forest plots and 50, 100 and >100m in grasslnd plots showing the direction from the 

observer. Surveys are conducted from ½ hour before sunrise until 10AM and are not done 

during high winds or rain. Counts are repeated 3 times from mid-May until mid-July. 

Because woodpeckers are not well surveyed by this method, a standardized method using 
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tape playbacks to elicit responses from these species will be used at the forest point count 

stations.  

Avian Productivity: We locate and monitor nests of Vesper Sparrow in grasslands 

and Chipping Sparrows in open forest. Nests are visited periodically, according to 

standardized protocols (Martin et al. 1997) and productivity will be estimated as the 

number of chicks fledging the nest. In Year 3, we will focus on estimating seasonal 

fecundity, the total number of chicks fledged per female over the course of multiple 

nesting attempts. 

Vegetation Surveys - Grassland: From the centre of each point count station, the 

distance to the nearest forest edge, tree and perch (i.e. shrub, fence) is recorded. A 5m-

radius circle is centred on each station and ground cover is characterized by dividing the 

circle into four sections, estimating the % covered by cryptogamic crust, rock, litter, bare 

ground, grass, forbs and shrubs in each section. The height of herbaceous growth is 

measured at the centre and at 1, 3, 5 and 10 m in 4 directions. A point intercept method is 

used to identify the plant species at 50 cm intervals in 4 directions from the centre, up to 

5m. In addition, at each nest site we record species, height and width of the plant nearest 

the nest; orientation of nest to the nearest plant; aspect and slope; and a visual estimation 

of % cover above and from 4 sides of the nest. At each nest, a direction and distance up 

to 100m is selected randomly and the vegetation parameters are re-measured to provide a 

comparison of used versus available nest sites. At all nest, random and point count plots, 

Daubenmire plots are assessed at 10m and 30m intervals in the four cardinal directions. 

Forest: At the centre of each forest point count station, vegetation structure and 

composition are assessed in an 11.3m radius plot and a nested 5m radius plot. Within the 

larger plot, we record for all trees 12.5 cm dbh (British Columbia Ministry of Forests 

inventory standard) tree species, size (dbh), decay class, and the number of cavities 

present. The assessment of the number of cavities serves as an index of habitat 

availability for cavity nesting species. Variables measured in the smaller diameter plot 

include a count of stems by diameter; an estimate forest canopy closure; litter, forb, grass 

and shrub cover, and average litter depth and grass height. Methods are based on 

standardized RIC and BBIRD protocols. Daubenmire plots are assessed at 10m and 50m 

intervals in the four cardinal directions. 

Statistical analyses: Bird community composition will be analyzed in relation to 

habitat type using ordination techniques such as nonmetric multidimensional scaling to 

test for differences between early and late seral stage grassland plots and between grazed 

and ungrazed forest plots (McGarigal et al. 2000). Abundance and productivity of 

selected species will be compared between plot types within grassland and forest habitats 

using an ANOVA approach (Nur et al. 1999). Within each habitat type (forest/grassland), 

bird abundance and productivity will be assessed in relation to vegetation variables using 

multivariate techniques including, multiple regression and for species presence/absence 

logistic regression (Nur et al. 1999). Candidate models will be assessed using AIC model 

selection techniques (Burnham and Anderson 1998, Aiken and Martin 2004). This will 

allow for the determination of key vegetation characteristics associated with the breeding 

bird community. By plotting the response curves between bird indices and significant 

predictor habitat variables, we will determine the threshold levels of these variables 

necessary to support individual species and the regional bird community, information that 

will lead directly to the development of Best Management Practices. Vegetation measures 
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will also be compared between successful and unsuccessful nests and between nest and 

random sites using multiple logistic regression models to identify key vegetation 

variables associated with nest site selection and success. Statistical analysis will be begun  

after year two of the project, or when sample sizes are sufficient and will be completed 

after the third filed season. 

 

Project Scope and Regional Applicability: Rangelands in the Southern Interior are 

composed of a mosaic of grasslands and forests, habitats that support a diverse suite of 

birds and are widely grazed by cattle. However, there have been few studies in this region 

relating cattle grazing, an important economic component of the region to this diverse 

native bird community. Most North American literature on rangeland bird responses to 

grazing comes from the prairies. In BC, where vegetation composition and structure is 

different, Hooper and Pitt (1993) showed Vesper Sparrows need sites with complex 

vegetation structure and were common in the absence of spring or summer grazing and 

Savannah Sparrows were more common on wetter sites with less grass cover. However, 

no studies in the Cariboo region have assessed how bird productivity is related to habitat 

characteristics; information that is critical in managing for viable bird populations. There 

is an almost total lack of information on the responses of birds of dry forests to grazing. 

However one recent study found a 75% reduction of nest success of ground-nesting 

Dark-eyed Juncos in grazed versus ungrazed dry forests as a result of a reduction in 

vegetative cover over nests (Walsberg 2005). To manage for healthy populations of 

native breeding birds in BC rangelands, we need more information about their ecological 

needs and the effects of rangeland management on their abundance and productivity. 

 

Interim conclusions: 

Initial analyses indicate that although Vesper Sparrow abundance was lower at the 

Junction Sheep Range site, productivity of nests at that site may be higher, although the 

difference was not significant.  We will collect more nest data in 2009 which may help 

elucidate this pattern.  The plots with the most intense grazing, WCF and RT appeared to 

have the highest abundances of Chipping Sparrows, indicating that grazing may keep 

forest openings favoured by Chipping Sparrows from becoming too closed. There were 

no significant differences in Chipping Sparrow productivity; however, a larger sample 

that includes 2009 data may show patterns.   

 We began an assessment of the effects of vegetation characteristics on grassland 

breeding birds.  Initial analyses showed that Vesper Sparrow presence is positively 

related to total grass cover and may therefore be affected by grazing pressure. Western 

Meadowlark presence was positively related to the cover of decreaser species, those that 

decline with grazing, suggesting that even if the amount of grass cover does not change 

with grazing, the shift in grass species composition with grazing does have a negative 

impact on this species.  

 In 2009 we will complete the field work for this project focussing on the 

productivity of Vesper and Chipping Sparrows.  We will also shift focus to data analysis.  

We will complete the analyses of the effects of vegetation structure and composition on 

grassland and forest breeding birds and explore the relationship between vegetation 

characteristics and nest success for our grassland focal species, Vesper Sparrow, and our 

open forest focal species, Chipping Sparrow 
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Contact information: 

Dr. David Green, Biology Department, Simon Fraser University 

778-782-3981 dgreen@sfu.ca 

 

Dr. Nancy Mahony, Environment Canada, Canadian Wildlife Service 

604-940-4655 nancy.mahony@ec.gc.ca 
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