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Photo 1: A flock of Snow Geese foraging in a potato field in South Delta on November 5, 2020.  
 
In 2020 - 2021, roadside transect grids were selected throughout the Municipality of Delta and south 
Richmond based on the 2019 - 2020 transect grids. The grid was expanded to include 12 additional 
winter cover crop fields across Delta, and minor adjustments were made by merging a few adjacent 
fields that were planted with the same crop and had no physical boundary to reduce the chances of 
error in data collection. In total, 190 individual agricultural fields located within 500 m of each 
transect were surveyed once per week from November 04, 2020, to March 18, 2021 (Figure 1 to 
Figure 4). Surveys were completed between 8:00 am and 5:00 pm. To account for time-of-day 
effects, the direction and starting point for the survey was alternated weekly. On rare occasions, 
safety conditions such as road construction prevented some fields from being surveyed. Therefore, 
waterfowl density was calculated as the mean waterfowl per ha per survey day to account for the 
varying number of days surveyed. 



 
Figure 1. Map of Westham Island, West Delta, and South Delta showing field type (colour) and mean 

waterfowl/ha/survey day (size of dot) observed between November 4, 2020 and March 18, 
2021.  

 
Figure 2. Map of Southeast Delta showing field type (colour) and mean waterfowl/ha/survey day 

(size of dot) observed between November 4, 2020 and March 18, 2021.  



 
Figure 3. Map of Crescent Island showing field type (colour) and mean waterfowl/ha/survey day (size 

of dot) observed between November 4, 2020 and March 18, 2021.  

 
Figure 4. Map of Richmond showing field type (colour) and mean waterfowl/ha/survey day (size of 

dot) observed between November 4, 2020 and March 18, 2021.  

Surveys were conducted for 34 days (one and a half-day per week) between November 4, 2020, and 
March 18, 2021. A total of 56,169 waterfowl comprising 11 species were observed in 2020 – 2021 
compared to 37,437 waterfowl sighted in 2019 – 2020 surveys (Figure 5). From greatest to least 



abundant, these species were Mallard (Anas platyrhynchos), Snow Goose (Anser caerulescens), 
American Wigeon (Mareca americana), Trumpeter Swan (Cygnus buccinator), Northern Pintail (Anas 
acuta), Cackling Goose (Branta hutchinsii), Canada Goose (Branta canadensis), Green-winged Teal 
(Anas crecca), Gadwall (Mareca strepera), Northern Shoveler (Spatula clypeata),  and Eurasian 
Wigeon (Mareca Penelope).  

Other notable avifauna included 14,445 gulls (Family Laridae), 7,412 Waders (Order 
Charadriiformes), 1,948 Killdeer (Charadrius vociferus), 1616 European Starlings (Sturnus vulgaris), 
601 Bald Eagles (Haliaeetus leucocephalus), 400 Northwestern Crows (Corvus caurinus), 100 Great 
Blue Herons (Ardea Herodias), 77 Rock Pigeon (Columbia livia), 13 Northern Harrier (Circus 
hudsonius), 2 Red-tailed Hawk (Buteo jamaicensis), 2 Peregrine Hawk (Falco peregrinus), and 1 
Rough-legged Hawk (Buteo lagopus).   

 
Figure 5. Total number of waterfowl by species observed on agricultural fields between November 4, 
2020, and March 18, 2021.  

Snow Goose numbers were relatively higher in this year's study compared to 2019 - 2020 (2,677) 
and 2017 - 2018 (14,759),  but lower than 2018 - 2019 (106,623). Farmers informed that Snow Goose 
foraging was occurring primarily after sunset and before sunrise. While I was conducting species-at-
risk surveys in the evening on Westham Island, I often observed Snow Goose flocks foraging in 
grassland set-aside fields and agricultural fields. As waterfowl surveys were only conducted between 
8:00 am and 5:00 pm, any overnight waterfowl activity was not accounted for in this study. Data 
from this year's DF&WT vegetation study in the same study area support that substantial grazing 
occurred on agricultural fields throughout winter. Additionally, fields that were too far from 
roadways to ensure accurate counts were not included in the transect grid. Waterfowl, including 
Snow Geese, were frequently observed on these excluded fields but could not be counted for this 
study. As a result, waterfowl numbers reported here represent only a sample of the total population.  
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Agricultural fields supported an average of 2.07 birds/ha/survey day in 2020 - 2021 surveys 
compared to 1.21 birds/ha/survey day in 2019 - 2020  surveys (Table 1). Potato fields supported the 
highest waterfowl density and accounted for 25% of total waterfowl sighted. Cover crop fields 
supported the second greatest density and accounted for 55% of total waterfowl sighted. Berries 
fields had only one rare observation of a flock of 41 Mallards and American Wigeon on March 18, 
2021. Grassland set-aside fields provide valuable roosting and foraging habitats for waterfowl, but 
waterfowl detection in these fields is poor due to tall and dense vegetation. In a single grassland set-
aside field in Richmond, I sighted 379 Mallards, 200 Northern Pintails, and 33 Canada Goose on two 
different occasions. I often recorded waterfowl grazing and roosting in grassland set-aside fields 
throughout the season while conducting herons and raptors surveys in set-aside fields. 

Table 1. Total number of waterfowl and mean waterfowl/ha/survey day observed on each field type 
from November 4, 2020 to March 18, 2021. 

Crop Type 
Number 
of Fields 

Total 
Waterfowl 

Total 
Area 

Mean 
Waterfowl/ha/day 

Potato 16 14086 169.94 5.27 
Cover Crop (Oats, Barley, Mixed) 73 31253 619.19 2.95 
Grassland set-aside 6 623 39.57 1.84 
Unknown Crop 3 268 9.87 1.52 
Forage (Pasture) 35 4018 286.02 0.87 
Corn 19 3870 251.14 0.85 
Uncultivated (Bare/Weedy) 8 815 42.30 0.76 
Mixed Vegetable (Pumpkin, Cole, 
Turnip, Unknown) 19 1195 113.29 0.70 
Berries (Mixed) 9 41 61.14 0.21 
Grain 2 0 13.01 0.00 

 

Out of the 190 surveyed fields, 57 fields were enrolled in DF&WT's Winter Cover Crop (WCC) 
stewardship program and 16 fields were enrolled in the Cereal Habitat Enhancement Program 
(CHEP). Winter cover crop fields supported a greater waterfowl density (3.68 birds/ha/survey day) 
than CHEP fields (0.69 birds/ha/survey day). Overall, waterfowl density on cover crop fields  (2.99 
birds/ha/survey day) was relatively higher than non-cover crop fields (1.50 birds/ha/survey day). 
However, a one-way ANOVA test did not show a significant difference in waterfowl density between 
cover-crop fields and non-cover crop fields (p > 0.05). 

Winter Cover Crop fields were planted with spring cereals, winter cereals, or a novel crop mixture. 
Spring cereals included barley (n=51) and oats (n=5); novel crop mixtures included barley and radish 
(n=4), pollinator mix (n=10), and mustard and peas (n = 1); and winter cereals included Fall rye (1) 
and winter wheat, triticale, and annual rye (n =1). Spring cereal fields supported significantly higher 
waterfowl density in comparison to winter cereal and novel mix fields (p < 0.05) (Table 2).  Further 
analysis showed that oats fields supported significantly more waterfowl than barley or novel crop 
mixtures (p < 0.05), although this could be due to the small sample size for oat fields (Table 3). Barley 
supported significantly more waterfowl than winter cereal or novel crop mixtures (p < 0.05). In 



contrast, waterfowl were observed at higher densities in barley fields and in novel crop mixtures 
compared to oats and barley in the 2019-2020 surveys.  

Table 2. Mean waterfowl/ha/survey day observed on cover cropped fields by category of cover crop 
and waterfowl species from November 4, 2020 to March 18, 2021. 

 Mean Waterfowl/ha/survey day 

Cover Crop 
Type Mallard 

American 
Wigeon 

Snow 
Goose 

Canada 
Goose 

Cackling 
Goose Other 

Total 
Waterfowl 

Novel Mix 0.80 0.25 0.00 0.02 0.00 0.22 1.29 
Spring 
Cereal 0.90 0.59 1.73 0.01 0.06 0.17 3.46 
Winter 
Cereal 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 

Table 3. Mean waterfowl/ha/survey day observed on cover cropped fields by cover crop and 
waterfowl species November 4, 2020 to March 18, 2021. 

 Mean waterfowl/ha/survey day 

Cover Crop Type Mallard 
American 
Wigeon 

Snow 
Goose 

Canada 
Goose 

Cackling 
Goose Other 

Total 
Waterfowl 

Novel 
Mix 

Barley/radish 1.03 0.36 0.00 0.00 0.00 0.14 1.53 

Pollinator Mix 0.70 0.21 0.00 0.03 0.00 0.30 1.24 
Mustard/Peas 0.13 0.00 0.00 0.00 0.00 0.00 0.13 

Spring 
Cereal 

Barley 0.96 0.64 1.43 0.01 0.07 0.18 3.29 
Oats 0.25 0.00 5.05 0.00 0.00 0.00 5.31 

Winter 
Cereal 

Fall Rye 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Winter Wheat/ 
Triticale/Annual 
Rye 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 
Overall, waterfowl use of agricultural fields was low throughout the first half of the study, then 
increased in January, February, and March of 2021 (Figure 6). This year's highest waterfowl density 
was observed in February 2021, whereas in 2019 - 2020 surveys, the highest waterfowl density was 
observed in March 2020. The high waterfowl densities in cover crop fields in March 2020 and 
February 2021 suggest that these fields may provide an important end-of-season source of food and 
habitat. This is also supported by DF&WT vegetation surveys; maximum grazing on cover crop fields 
was observed from January 2020 to March 2020 and January 2021 to March 2021.  
 



 
Figure 6. Mean waterfowl/ha/survey day observed on cover cropped fields versus non-cover cropped 

fields by month from November 4, 2020 to March 18, 2021.   

 

During the winter migration in October through December, Snow Geese were seen primarily in non-
cover crop fields (Figure 7), while in spring migration, Snow Geese density was recorded highest in 
cover crop fields, providing evidence for intensive grazing recorded in DF&WT vegetation surveys. In 
the 2019-2020 survey, Snow Goose were observed in non-cover crop fields during spring migration 
but only in a single observation. Mallards and American Wigeon density were recorded relatively 
higher in spring migration than in winter migration on both cover and non-cover crop fields.  

 
Figure 7. Mean waterfowl/ha per survey day observed on cover cropped fields versus non-cover 

cropped fields during winter (October to December 2020) and spring (January to March 
2021) migration. 

The highest waterfowl density was recorded in South Delta, West Delta, and Westham Island (Figure 
8), similar to the trend observed in DF&WT vegetation surveys as well. This could be due to the 
relatively closer location of these regions to waterfowl roosting habitats.  
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Figure 8. Mean total waterfowl/ha per survey day observed across different regions from November 

4, 2020 to March 18, 2020. 
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