
YEAR-END REPORT 
 

Project # Y081119: Determining thresholds of habitat quality for breeding birds in 
rangeland ecosystems in the Cariboo Region.  

 
The focus of this first year of the project was establishing the field plots and study 
methodology, to collect bird abundance and productivity data and to measure vegetation 
characteristics at the bird point count stations and at nest sites for grassland birds. The 
purpose of this year-end report is to summarize activities conducted and data collected in 
2007-08. 
 
A. Field Work 
 1. Establishing Study Sites and Plots: 
Three main study sites were located at Junction Sheep Range Provincial Park, Churn 
Creek Protected Area and the OK Ranch, all less than 70km apart in the Cariboo 
Chilcotin Region.  Junction Sheep Range PP is on a plateau above the junction of the 
Chilcotin and Fraser Rivers, Churn Creek PA is on a western plateau above the Fraser 
River and the OK Ranch on an eastern plateau above the Fraser River.  Four study plots 
were established at the OK Ranch in preliminary work in 2006 and represent different 
levels of current and historical grazing (Table 1).  Two plots showed the grasslands to be 
in early seral stage with current grazing (RT and DF), a third is in late seral and has not 
been grazed for at least 14 years (RTC) and the fourth is in mid to late seral with low 
levels of current grazing (BBS).  In 2007 two new study sites were added. Churn Creek 
PA was chosen as a site with historical and active grazing and three plots were 
established. One plot was early stage with heavy grazing (WCF), one plot was late seral 
stage (GP), and the third was variable with later seral stages on slopes (LCM). Although 
the original goal was to set up 4 plots at Churn Creek, due to the time constraints 
involved in surveying that many plots and the difficulty in finding another late seral stage 
plot of sufficient size, only three were chosen. Because Junction Sheep Range PP has not 
been grazed by cattle since the 1970s, it is in late seral stage acts as an ungrazed 
reference. Because of this there were no plots at different seral stages and one large plot 
was established. Point Count stations were established for bird and vegetation surveying 
at all sites in both grassland and forested portions of the plots with a total of 290 stations 
established in 2007 (Table 1).  
 

We were unable to access the fourth site, Talking Mountain Ranch, due to 
flooding of the Fraser River. The only access to the site is a small ferry at Big Bar, which 
ran only sporadically during the field season due to high water levels and debris in the 
water, making crossing unsafe. For the coming field season, the crew will visit this site 
earlier in the season before the river peaks in the spring to avoid a similar situation in 
order to establish plots and do bird surveys. The field crew will stay in close contact to 
the Big Bar ferry operators to determine the best times to cross the river.  
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Table 1. Sites, Plots and Point Count Stations.  
Site Plot Code # Grassland 

Stations 
# Forest  
Stations 

OK Ranch Big Bar South 
Race Track 
Race Track Control 
Dry Farm 

BBS 
RT 
RTC 
DF 

16 
19 
13 
24 

17 
14 
4 
36 

Churn Creek 
PA 

Golden Plateau 
West Churn Flats 
Little Churn Mountain 

GP 
WCF 
LCM 

15 
15 
19 

16 
15 
16 

Junction Sheep 
Range PP 

 JSR 35 16 

Total   156 134 
 
 2. Bird Surveys 
Bird surveys were conducted at point count stations according to standard point count 
protocols (Ralph et al. 1993, RIC 1999; Table 2).  Point count stations were generally 
arranged in a grid fashion within each site, with the points at least 250m apart.  Hand-
held GPS units were used to project waypoints and stations were marked with spray paint 
and/or flagging tape at the OK Ranch.  At Junction Sheep Range PP and Churn Creek 
PA, no artificial markers were permitted, so sticks, rocks and other natural objects were 
used to mark stations.  At the OK Ranch, plots established and used in the previous year 
were used for point counts, with some new point count stations added to increase sample 
sizes and some in thick forest were eliminated.  At Churn Creek and Junction Sheep 
Range, new plots were created.  They were chosen for grazing status and proximity to 
forest.  Areas that were too steep for safety or not readily accessible were eliminated.   

Each point count station was classed as either forest or grassland.  Points at which 
there was more than 50% tree cover within 100m were classed as forest, and those with 
less than 50% tree cover, as grassland.  Three rounds of point counts were conducted at 
each site from mid-May until mid-July. 

Point counts were conducted between 5 and 10 am, or occasionally until 11 am if 
the day was cool and birds were still singing after 10 am.  Weather conditions were noted 
at the beginning of each day, and dramatic changes in weather were recorded.  In rainy or 
windy weather, point counts were cancelled or delayed until weather improved.  Point 
counts were conducted within 50m at stations classified as forest, and within 100m for 
those classed as grassland.  All birds seen or heard by trained observers within the 
designated radius were recorded for six minutes at each station.  Birds were recorded as 
within 25m or 50m at forest stations, and within 50m or 100m at grassland stations.  The 
six-minute point count was divided into three two-minute periods, and birds were 
recorded as being observed within the first, second or third two-minute period, or during 
playback.   

Because woodpeckers are not well surveyed by this method, standardized 
playbacks were conducted at each forest station during the first two rounds of point 
counts.  Playbacks consisted of a recording of common woodpeckers (including Red-
naped Sapsuckers, Three-toed Woodpeckers, Black-backed Woodpeckers, Downy 
Woodpeckers, Hairy Woodpeckers, Pileated Woodpeckers and Northern Flickers).  The 
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recorded calls for each woodpecker was played twice followed by 30 seconds of silence.  
The playback was done after the six-minute point count at each forest station.  All 
woodpeckers as well as other bird species entering the point count area were recorded 
during this time.  Also, woodpeckers seen or heard beyond the point count radius were 
recorded as ‘external woodpeckers’.   

Periodically, simultaneous point counts were conducted in order to provide a 
measure of discrepancies between different observers.  Two observers conducted a point 
count of the same station at the same time, without communicating their observations 
with each other during the survey.  The results will be used as a measure of between-
observer variability in the point count data.  A total of 61 species were recorded across all 
sites and total of 4473 individual birds were recorded (Table 2). 
 
Table 2. Species recorded during point counts and the number of records for each species. 
 
Species #  Species #  
American Kestrel 
American Robin 
Barn Swallow 
Black-backed Woodpecker 
Black-capped Chickadee 
Brown-headed Cowbird 
Blue Grouse 
Brown Creeper 
Cassin’s Vireo 
Clay-colored Sparrow 
Cedar Waxwing 
Chipping Sparrow 
Chukar 
Clark’s Nutcracker 
Common Nighthawk 
Common Raven 
Dark-eyed Junco 
Dusky Flycatcher 
European Starling 
Evening Grosbeak 
Gray Jay 
Hammond’s Flycatcher 
Hairy Woodpecker 
Horned Lark 
Killdeer 
Lazuli Bunting 
Long-billed Curlew 
Lincoln’s Sparrow 
Merlin 
Mountain Bluebird 

7
88
2
2

10
30
7
2

45
1

22
1276

1
14
6
5

257
87
5

27
18
6

27
10
6
2
3
1
1

30

Mountain Chickadee 
Northern Flicker 
Orange-crowned Warbler 
Olive-sided Flycatcher 
Pine Siskin 
Pileated Woodpecker 
Pacific-slope Flycatcher 
Purple Finch 
Red-breasted Nuthatch 
Ruby-crowned Kinglet 
Red Crossbill 
Red-naped Sapsucker 
Red-tailed Hawk 
Rufous Hummingbird 
Red-winged Blackbird 
Savannah Sparrow 
Spotted Sandpiper 
Swainson’s Thrush 
Townsend’s Solitaire 
Townsend’s Warbler 
Tree Swallow 
Three-toed Woodpecker 
Vesper Sparrow 
Warbling Vireo 
Western Meadowlark 
Western Tanager 
Wilson’s Warbler 
Western Wood Pewee 
Yellow Warbler 
Yellow-rumped Warbler 

237 
162 

3 
1 

373 
15 
28 
1 

78 
31 

159 
50 
3 
3 
5 

61 
1 

28 
11 
5 

11 
7 

625 
94 
68 
81 
4 
3 
1 

326 
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The number of bird species was averaged for every point count station, and then 
an average for each plot was calculated.  Where simultaneous data were recorded, species 
data were used from both point counters, but abundance data were adjusted so that birds 
would not be counted twice.  Unidentified birds were not included in species richness 
calculations, as it is not possible to determine whether or not they may have been one of 
the species already recorded.  Unknown woodpeckers were included in the data if there 
were no identified woodpeckers included in that point count.  External woodpecker data 
were included in the species averages. These data are summarized below. 
 

Species Richness: 
Species richness was highest at Churn Creek, with an average of 6.87 bird species 
observed at each point count station, and lowest at Junction Sheep Range, with an 
average of 5.96 bird species observed at each point count station (Figure 1).  When 
divided by plot, Race Track Control had a much lower species richness (average of 3.67 
bird species observed per point count station) than the other plots, which are all between 
average 7.3 and 8.37 bird species per point count (Figure 2).  At Churn Creek, Little 
Churn Mountain had a higher species richness (average 7.69 bird species per point count) 
than the Golden Plateau (average 6.06 bird species per point count).  After Race Track 
Control, Junction Sheep Range had the second lowest overall species richness (average 
5.96 bird species per point count).  When divided into forest and grassland, species 
richness was higher in the grassland at all sites except Big Bar South (Figure 3).   
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Figure 1.  Number of bird species observed, expressed as an average per point count 
station at each site. 
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Figure 2.  Number of bird species observed at each study plot, expressed as an average 
per point count station.  
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Figure 3.  Number of bird species observed in forest and grassland at each study plot,  
expressed as an average per point count station. 
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Although all bird species were surveyed in 2007, we focussed efforts on grassland 
species for studying productivity and summarizing data in this report.  Summaries of 
abundance data and measures of productivity for particular forest bird species will appear 
in the 2008 year-end report when we have a more complete data set.   

 
Abundance of Key Grassland  Species:  

 
Vesper Sparrows: 

Vesper Sparrows were most abundant at the OK Ranch (average 2.25 birds per 
point count station), slightly less abundant at Junction Sheep range (average 1.98 birds 
per point count station) and least abundant at Churn Creek (average 0.16 birds per point 
count station) (Figure 4).  Within the OK Ranch, abundance of Vesper Sparrows was 
highest at Race Track Control (average 3.00 birds per point count station), and lowest at 
Big Bar South (average 0.26 birds per point count station) (Figure 5).  At Churn Creek, 
Vesper Sparrows were most abundant at the Golden Plateau (average 2.71 birds per point 
count station), followed by Western Churn Flats (average 2.57 birds per point count 
station) and least abundant at Little Churn Mountain (average 1.94 birds per point count 
station) (Figure 5).   
 
Savannah Sparrows: 
 Savannah sparrows were the least abundant grassland species overall and were 
most abundant at the OK Ranch (average 0.25 birds per point count station), and least 
abundant at Junction Sheep Range (average 0.06 birds per point count station) (Figure 4).  
At the OK Ranch, Race track control had the highest abundance of Savannah Sparrows 
(average 0.56 birds per point count station), followed by Dry Farm (average 0.40 birds 
per point count station).  They were scarce at Big Bar South (average 0.03 birds per point 
count station), and not observed at Race Track (Figure 5).  At Churn Creek, Savannah 
Sparrows were only observed at the Golden Plateau (average 0.48 birds per point count 
station) and not at Western Churn Flats or Little Churn Mountain (Figure 5).   
 
Western Meadowlarks: 
 Western Meadowlarks were most abundant at Junction Sheep Range (average 
0.53 birds per point count station), and least abundant at Churn Creek (average 0.09 birds 
per point count station) (Figure 4).  At the OK Ranch, meadowlarks were most abundant 
at Race Track Control and Race track (average 0.50 and 0.53 birds per point count station 
respectively), and lowest at Big Bar South (average 0.03 birds per point count station) 
(Figure 5).  At Churn Creek, meadowlarks were most abundant at Western Churn Flats 
(average 0.20 birds per point count station), followed by Little Churn Mountain (average 
0.06 birds per point count station), and not observed at the Golden Plateau (Figure 5).  

 
 

Project # Y081119: Year-end Report  6 



 

0.00

0.50

1.00

1.50

2.00

2.50

JSR OK Ranch Churn Creek

Study Site

Mean # VESP 
VESP 
SAVS 
WEME 

Figure 4.  Number of Vesper Sparrows, Savannah Sparrows and Western Meadowlarks observed, 
expressed as a mean per point count station at each site. 
 

 
Figure 5. Number of Vesper Sparrows, Savannah Sparrows, and Western Meadowlarks at each study plot, 
expressed as a mean per point count station.  

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

BBS DF RTC RT LCM WCF GP 
OK Ranch OK Ranch OK Ranch OK Ranch JSR Churn

Creek
Churn
Creek

Churn 
Creek 

Study site

Mean # VESP 
VESP
SAVS
WEME

Project # Y081119: Year-end Report  7 



3. Grassland Bird Productivity:  
 
To assess productivity of grassland breeding 
V

birds, we focussed on monitoring nests of 

, 

 (BBS, RTC, DF, RT) and 

led Mean # Chicks % Success 

esper Sparrows and Western Meadowlarks at the OK Ranch and Junction Sheep Range 
sites. Territories were identified by recording singing males from the beginning of May 
and nest searching  was focussed in the vicinity of bird activity including singing, 
obvious pairs, nest building and carrying food for young.  Vesper Sparrow nests proved 
fairly easy to find and a total of 61 nests were located (33 at OK Ranch and 28 at 
Junction Sheep Range, Table 3).  Sample sizes for some plots were too small for analysis
but further work in 2008 will allow for increased sample sizes to test whether there are 
plot-level differences in Vesper Sparrow productivity. 
 
Table 3.  Productivity of Vesper Sparrows at OK Ranch
Junction Sheep Range plots in 2007. 
  
Plot #Nests #Fledged #Fai

Fledged 
BBS 2  0 2 0 0.00 
RTC 7 4 7 2.69 0.57 
DF 19 10 19 2.21 0.53 
RT 5 2 5 2.20 0.40 

JSR 28 13 28 2.05 0.46 
Total 61 29 61   

 
Western Meadowlark nests proved to be more difficult to find; only three were 

cated 
. 

en 

here 

ts 

st forest 

er 

lo in 2007.  Because of this, half way through the breeding season in 2007, we 
began to develop an alternate method for assessing productivity based on the Vickery et
al. (1992) reproductive index. This method involves recording the behaviours that reflect 
different stages of the reproductive cycle of territorial birds as an index to reproductive 
success, rather than finding their nests.  Such behaviours range from males showing 
territorial behaviour to adults carrying food for longer than the nestling phase, which 
would indicate that they were feeding fledglings.  Ranks derived from the index are th
used to assess high success territories, those that fledged at least one brood from 
territories with low success, i.e. unpaired males. In 2008, we will use this method from 
the start of the field season in order to assess relative breeding success of Western 
Meadowlarks between plots.  

Due to the time involved in setting up plots at the beginning of the season, t
was not time to search for nests of Dark-eyed Junco and Chipping Sparrow in order to 
assess productivity of forest birds.  There will be sufficient time in 2008 for this work as 
most plots are already established and field methods have been worked out.  
 
 4. Measuring Vegetation Structure and Composition at Plots and Nes
 
Grassland: From the centre of each point count station, the distances to the neare
edge, tree and perch (i.e. shrub, fence) were recorded. Perches were defined as any 
feature elevated above the majority of the surrounding vegetation and able to support the 
weight of a sparrow. A 5m-radius circle was centred on each station and ground cov
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was 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. An 
example of the % cover of grass by plot is give in Figure 6 below. The height of 
herbaceous growth was measured at the centre and at 1, 3, 5 and 10 m in the 4 cardinal 
directions. A point intercept method was used to identify the plant species at 50 c
intervals in the 4 directions from the centre, up to 5m. In addition, at each nest site the 
species, height and width of the plant nearest the nest, the orientation of nest to the 
nearest plant, and a visual estimation of % cover above and from 4 sides of the nest wer
recorded. The slope and aspect of the nest site were also recorded to capture local 
variation in terrain. At each nest, a direction and distance up to 100m was selected 
randomly and the vegetation parameters were re-measured to provide a comparison
used versus available nest sites. The Daubenmire survey method is a vegetation 
assessment tool designed for grassland plant communities to estimate the percent cover
all plant species within a 20cm by 50cm Daubenmire frame. The nature of this m
implies that the minimum cover for the whole plot is 100% but there is no maximum as 
different plant forms can over lap providing excessive cover for the area. Daubenmire 
surveys were completed in 8 locations per point count station or nest plot; 2 per cardinal 
direction at 10 m and 30 m for nest and random plots and at 10m and 50 m from center
point count stations to better characterize the 100m point count radius.  

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

m 

e 

 of 

 of 
easure 

 of 

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

 (dbh), 

f 

ope 

easured as: a count of stems by diameter, an estimate forest canopy 
closure . 

 point 

ation 
ics in 2007. Every other forest station was assessed and in grasslnd habitats, 

ll stati
 

larger plot, we recorded for all trees 12.5 cm dbh or greater, the tree species, size
decay class, and the number of cavities present. An assessment of the number of cavities 
served as an index of habitat availability for cavity nesting species. Saplings of all tree 
species were counted within the 11.3 m radius plot, defined as tree species that are taller 
than 1 m but less than 12.5 cm DBH. Course Woody Debris (CWD) was defined as pieces o
wood that lie on the ground and are greater than 7.5cm diameter. Each piece was assessed 
for length, width, species and decay class. A piece was measured if any part of it fell 
under the North or East transects that run 11.3 m out from the vegetation plot centre. 
Width of the piece was taken at the point which is intersects the vegetation sampling r
or tape measure.  

Variables measured in the smaller diameter plot included an assessment of 
understory cover m

, litter, forb, grass and shrub cover, and average litter depth and grass height
Percent shrub cover and density were estimated for each shrub species by counting 
individual shrubs and estimating the percent cover within the 5 m radius. Vegetation 
height was measured at the centre and at 1, 3, 5 and 10 m in 4 cardinal directions. A
intercept method was used to identify the plant species at 50 cm intervals in 4 the 
directions. 
 Due to time constraints, not all point count stations were assessed for veget
characterist
a ons were completed at Dry Farm and Racetrack Control (OK Ranch), but every 
other station was assessed at all other plots.  In 2008 we will assess vegetation at all plots
missed in 2007 as well as re-doing those completed in 2007 in order to measure annual 
variation in vegetation parameters.  This should be logistically feasible as most plots 
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already established and experienced crew know the protocols and are familiar with plant
species identification.  
 

 

igure 6. Mean % grass cover at grassland point count stations by plot.  

. Development of Databases  

 entered into Excel and quality checked for accuracy.  A 
lational database in Microsoft Access was developed for all bird, vegetation and spatial 

. Conclusions 

roject focussed on experimental design set-up, field plot establishment, 
ethodology testing, bird and vegetation data collection and database design. Initial 
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All bird and vegetation data were
re
data and an improved system for data entry and checking was designed for future years of 
the project including the development of forms for data entry in Access.  A summary of 
selected data, formatted for analysis in statistics programs, was produced from a series of 
queries in the Access database. 
 
 
C
 
Year one of this p
m
analysis of the differences between plots with respect to vegetation parameters and an 
assessment of thresholds for key habitat variables related to bird abundance, diversity
productivity will be done when year two of the project is complete. Complete vegetatio
characterization of point count stations and greater sample sizes of nests will allow for a 
robust assessment of these relationships at that time.   
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