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1.0 INTRODUCTION 
 
Grasslands have been identified as important habitat for several species at risk, including the Barn Owl 
(Tyto alba), Short-eared Owl (Asio flammeus), and Pacific Great Blue Heron (Ardea Herodias fannini). 
The Delta Farmland and Wildlife Trust (DF&WT) has aimed to improve grassland habitat in the Fraser 
River delta by entering into stewardship agreements with farmers to manage grassland set-asides. These 
set-asides support high densities of prey animals such as the Townsend’s Vole (Microtus townsendii), as 
well as provide valuable roosting habitat. The purpose of this study was to monitor use of grassland set-
asides by Barn Owls, Short-eared Owls, and Pacific Great Blue Heron, and to assess the effectiveness of 
grassland set-asides for improving species at risk habitat. 
 
A total of 24 fields were surveyed between October 30, 2019, and March 17, 2020 (Figure 1). Fields were 
selected to represent a variety of seeding types, field ages, and geographical locations. Surveys were 
completed in the maximum number of fields possible with available time and resources. 
 

 

Figure 1. Map of the study area showing owl survey fields (yellow), heron survey fields (red), and fields 
surveyed for both owls and herons (yellow and red stripes). 

 



2.0 PACIFIC GREAT BLUE HERON 
 
2.1 Methods 
 
Pacific Great Blue Heron (hereafter referred to as “heron”) surveys were conducted in 21 grassland set-
aside fields in Delta and Richmond. Each field was surveyed eight times, approximately once every two 
weeks. Surveys took place between 7:00 am and 5:00 pm and the route was altered weekly to ensure 
each field was observed at different times of day. 
 
Upon arrival, the field was scanned with binoculars and any visible herons were counted. The perimeter 
of the field was then walked to flush herons that may have been obscured in ditches. Any flushed herons 
were tracked visually while walking to avoid double-counting. 
 
2.2 Results 
 
Surveys were completed over 16 field days between November 6, 2019, and March 9, 2020. A total of 47 
herons were observed in 16 of the 21 fields (Figure 2 to Figure 4). No herons were seen in the 
northernmost field sites in Crescent Island or Richmond. These sites had contributing factors beyond the 
field characteristics which may have influenced the presence of herons. The two sites on Crescent Island 
frequently had other animals in the fields including domestic dogs and sheep, and the Richmond site 
was directly adjacent the heavily trafficked Highway 99. 
 

 
Figure 2. Map of Westham Island and west Delta showing grassland set-aside fields by year planted 

(colour of field) and number of herons counted per hectare per survey day between November 
6, 2019, and March 9, 2020. 



 
Figure 3. Map of central and south Delta showing grassland set-aside fields by year planted (colour of 

field) and number of herons counted per hectare per survey day between November 6, 2019, 
and March 9, 2020. 

 
Figure 4. Map of Crescent Island and south Richmond showing grassland set-aside fields by year planted 

(colour of field) and number of herons counted per hectare per survey day between November 
6, 2019, and March 9, 2020. 



Herons were seen in the greatest densities in fields planted in 2016, though they were also frequently 
observed in newer fields (Table 1). Most herons were seen individually and there were never more than 
two herons on a given field at the same time. The reason for a relative lack of herons on 2017 fields is 
unclear, but additional surveys over the next few years will provide a more robust sample size and 
potentially reveal relationships. The difference between heron densities across field ages was not 
statistically significant (p=.22).  
 
Table 1. Total number of herons and average number of herons per hectare per survey day by year the 

grassland set-aside was planted, counted between November 6, 2019, and March 9, 2020. 

Year Planted Total Hectares Number of Herons Mean Herons/ha/day 

2016 8.7 5 0.072 
2017 17.9 2 0.010 
2018 44.4 19 0.050 
2019 48.8 21 0.057 

Total 119.8 47 0.046 

 
Different seed mixtures used to plant the grassland set-asides were also compared. The DF&WT Mix 
appeared to support the lowest density of herons while a mix of fescue, other grasses, and clover 
supported the most (Figure 5). However, these differences were not statistically significant (p=0.40) and 
further studies are needed to asses the value of different seed mixtures. 

 
Figure 5. Number of herons per hectare per survey by seed type; quartiles represented by boxes, 

maximum and minimum values represented by whiskers, mean value represented by an “x”, 
and outliers represented by dots. 



Additional factors tested were tide height (Figure 6), weather, and the vegetation height and cover in 
each field. No significant correlations were found between heron density and any of these factors. 
 

 

Figure 6. Number of herons per hectare per survey day by tide height between November 6, 2019, and 
March 9, 2020. 

 
3.0 BARN OWL AND SHORT-EARED OWL 

 
3.1 Methods 
 
Owl surveys were completed in 14 fields over 37 survey days from October 30, 2019, to March 17, 2020. 
Each field was surveyed twice at dawn and twice at dusk for one hour surrounding sunrise or sunset 
respectively, resulting in four survey hours per field. The exception were two fields that were surveyed 
three times at dusk due to scheduling constraints. When adjacent fields were close enough to observe 
without moving, both fields were surveyed at the same time. 
 
Surveys were conducted by finding a position where the entire field to be surveyed was visible with 
minimal movement. The area was then visually scanned continuously for one hour, alternating between 
binoculars and normal sight. All raptor activity was recorded, including the species, time of entering and 
exiting the field, and a description of activity (foraging, perching, etc.). “Flying low” was defined as under 
10 m above the field and “flying over” was defined as over 10 m. Birds were determined to be 
“foraging” if they were flying low and engaging in behaviour such as circling, diving, or moving their 
head to scan the field. Surveys were not performed in inclement conditions such as rain over 1 mm per 
hour or high winds. 



3.2 Results 
 
Owl species were detected in seven grassland set-aside fields on 14 survey days (Figure 7 and Figure 8). 
Short-eared Owls were observed in five different fields and spent a total of 2 hours, 22 minutes, and 23 
seconds in set-asides. Barn Owls were seen in three different fields for a total of 3 minutes and 56 
seconds. Other raptors detected from most time observed to least were Northern Harrier (Circus 
hudsonius), Bald Eagle (Haliaeetus leucocephalus), Red-tailed Hawk (Buteo jamaicensis), Peregrine 
Falcon (Falco peregrinus), Rough-legged Hawk (Buteo lagopus), and Merlin (Falco columbarius). 
 

 
Figure 7. Map of Richmond, Crescent Island, and east Delta showing grassland set-aside fields by year 

planted (colour of field) and total number of minutes Short-eared Owls (yellow circle) and Barn 
Owls (purple diamond) were observed for between October 30, 2019, and March 17, 2020. 

 



 
Figure 8. Map of Westham Island and west Delta showing grassland set-aside fields by year planted 

(colour of field) and total number of minutes Short-eared Owls (yellow circle) and Barn Owls 
(purple diamond) were observed for between October 30, 2019, and March 17, 2020. 

 
The highest level of activity was seen in the oldest grassland set-aside field (Figure 9). The only owl 
activity seen in fields planted in 2019 was a seven second fly-over by a Barn Owl. Owls spent most of 
their time within grassland set-asides actively foraging. Short-eared Owls spent 2 hours, 12 minutes, and 
9 seconds foraging, compared to only 7 minutes 43 seconds perching, 1 minute 40 seconds flying over, 
and 51 seconds flying low. Barn owls spent 3 minutes 49 seconds foraging and 7 seconds flying low. 

 
Figure 9. Total number of seconds owls spent in grassland set-asides between October 30, 2019, and 

March 17, 2020, by year the field was planted and owl species. 
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Since no birds were captured or marked, a definitive count of the number of individual owls was not 
possible. Once an owl left the field, it was impossible to know with certainty whether the next sighting 
was the same owl returning or a different individual. Therefore, the minimum number of owls present 
on a given survey day was determined by the largest number of owls seen at the same time (Table 2). In 
addition to the designated owl surveys, 13 Short-eared Owls were observed during other DF&WT 
surveys. Eleven Short-eared Owls were flushed from vegetation while conducting Pacific Great Blue 
Heron surveys in grassland set-asides. This included one instance of six owls flushed from a single field in 
central Delta on February 18. Additionally, two Short-eared owls were flushed from winter cover 
cropped fields during vegetation surveys in December. 
 
Table 2. Number of individual owls observed between October 30, 2019, and March 17, 2020, with date 

of observation and field ID. 

Date Field ID Species Minimum Number 
of Individuals 

Nov. 12, 2019 16-03 BNOW 1 

Nov. 12, 2019 16-03 SEOW 2 

Nov. 14, 2019 18-06 SEOW 1 

Nov. 25, 2019 15-11 SEOW 2 

Dec. 17, 2019 17-05, 18-06* SEOW 1 

Dec. 18, 2019 18-02 SEOW 1 

Feb. 4, 2020 18-06 SEOW 1 

Feb. 10, 2020 18-02 SEOW 2 

Feb.21, 2020 15-11 SEOW 2 

Feb. 24, 2020 18-02 SEOW 1 

Feb. 26, 2020 17-03 BNOW 1 

Mar. 9, 2020 19-06 BNOW 1 

Mar. 11, 2020 16-03 BNOW 1 

Mar. 16, 2020 17-05, 18-06* SEOW 1 

Mar. 17, 2020 15-11 SEOW 2 
  Total 20 

* Fields 17-05 and 18-06 were adjacent and surveyed at the same time, so it was 
possible to track individual owls as they moved between fields. 

 
On average, Short-eared Owls spent the most time in fields with a mixture of Fescue, Mixed Grasses, 
and Clover, while Barn Owls were only seen in DF&WT Mix fields (Table 3). A one-factor ANOVA test 
found no significant relationship between seed type and amount of time owls were observed in fields 
(p=.42), so additional studies are needed to assess the value of different seed types. Overall, 89% of 
Short-eared Owl activity was in fields with tall vegetation over 100 cm, whereas Barn Owl activity was 
approximately equivalent across vegetation heights. 



Table 3. Mean time spent in grassland set-aside fields by species and seed type between October 30, 
2019, and March 17, 2020. 

Seed Type Number of 
Fields 

Mean Time in Field 
Short-Eared Owls 

(seconds) 

Mean Time in Field 
Barn Owls          
(seconds) 

DF&WT Mix 6 945 39 

Fescue and Clover 2 0 0 

Fescue and Mixed Grasses 2 762 0 

Fescue, Mixed Grasses, and Clover 1 1352 0 

Pollinator Mix 2 0 0 

Tall Fescue 1 0 0 
Total 14 610 17 

 
Owls were seen on eight dusk surveys and six dawn surveys. Dusk surveys accounted for 84% of Short-
eared Owl activity and 77% of Barn Owl activity, while relatively few owls were seen on dawn surveys. 
During dawn surveys, all owl sightings were in the 30 minutes prior to sunrise (Figure 10). Dusk surveys 
were more varied, with 57% of Short-eared Owl activity occurring before sunset and 43% of activity 
occurring after sunset (Figure 11). Barn Owls were always seen at least 15 minutes before sunrise or 
after sunset. 
 

 

Figure 10. Time owls were observed relative to sunrise, with negative values representing minutes 
before sunrise and positive values representing minutes after sunrise. Large dots on left 
represent time owl entered field, small dots on the right represent time owl left the field. Green 
represents Short-eared Owl, red represents Barn Owl. 

 



 

Figure 11. Time owls were observed relative to sunset, with negative values representing minutes 
before sunset and positive values representing minutes after sunset. Large dots on left 
represent time owl entered field, small dots on the right represent time ow 

 
4.0 CONCLUSION 

 
The results of this study support the value of grassland set-asides in providing species at risk habitat. 
Herons were detected in over three quarters of fields and owls were detected in half of surveyed fields. 
Given the cryptic nature of both Short-eared Owls and Barn Owls, actual owl activity is likely higher than 
reported here. Observations show owls are using set-asides extensively for foraging, indicating the 
abundance of prey species in these fields. Additionally, the 11 incidental observations of Short-eared 
Owls flushed from set-asides during the day suggest set-asides provide useful roosting habitat. 
 
As this was the first year of the study, data so far have not provided statistically significant results 
regarding the relative value of field ages or seed types. Herons and owls were both observed in higher 
densities on old fields, and the seed type with the highest activity was fescue, mixed grasses, and clover. 
However, the sample sizes were small given the time-consuming nature of the surveys and difficult-to-
detect owl species. Additional surveys over the next two years will be necessary to assess the value and 
importance of different field characteristics. 
 

5.0 RECOMMENDATIONS 
 
The heron surveys were successful in detecting Pacific Great Blue Herons on grassland set-asides. 
Walking the perimeter of fields ensured a thorough inventory, but if time or resources are limited, a 
visual scan with binoculars would likely provide an adequate count. 
 
 



Owl surveys were useful for detecting Short-eared Owls, but less so for Barn Owls. Shifting the survey 
time to 15 minutes before sunset until 45 minutes after sunset may improve Barn Owl detections, as this 
species is highly nocturnal. This change would not substantially affect Short-eared Owl sightings, since 
they appeared to be active throughout the entire hour surrounding sunset. Additionally, dawn surveys 
can be removed in future years as resources are better spent focusing on dusk surveys. Dawn surveys 
accounted for less than a quarter of owl activity and fields where owls were seen at dawn always also 
had owl observations at dusk. 
 
Finally, a survey to detect roosting Short-eared Owls during the day could be added if resources permit. 
This would involve a field technician walking set-asides in a grid or zig-zag pattern during the day to flush 
any roosting owls. Results of this type of survey could provide additional information about the value of 
grassland set-asides as daytime roosting habitat. 


