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Abstract 

The Barn Swallow (Hirundo rustica) is a small, migratory songbird. Despite its global distribution, 

populations are declining at an alarming rate. In 2017, the species was officially listed by SARA as 

threatened within Canada. Population declines are not well understood but are thought to be due to 

several factors, including loss of breeding and foraging sites and declines in insect populations due to 

increased pesticide use. In 2014 A Rocha began to study Barn Swallow nest success in the Little 

Campbell River watershed (LCRW), partnering with local landowners to monitor Barn Swallow nest 

activity over the summer breeding season. The purpose of this long-term study is to better understand 

Barn Swallow nest success in the LCRW and examine potential relationships between nest success and 

environmental variables at the nest- and site-level. In 2019, weekly nest surveys were conducted 

between May 8 – August 22 in 28 buildings containing nests. With the help of local landowners, we 

monitored a total of 41 active nests, of which 30 experienced success (at least one chick fledged). Nests 

with smaller openings and with livestock present in or adjacent to the building were more likely to be 

successful. In contrast to past findings, nests surrounded by less pasture were more likely to be 

successful.   
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Introduction 

The Barn Swallow (Hirundo rustica) is a small, migratory songbird that is present on every continent 

except Antarctica (SARA, 2011). Within Canada, Barn Swallows are found in every province, often in 

rural areas used for agriculture. They typically nest in barns or sheds and forage for flying insects in 

nearby fields. Because of this, Barn Swallow populations have historically increased alongside human 

settlement. However, populations are declining at a rapid rate. Since the 1970’s Barn Swallow numbers 

in Canada have declined by an average of 3.6% per year and 76% in total (COSEWIC, 2011).  In 2011, the 

Committee on the Status of Endangered Wildlife in Canada (COSEWIC) declared the species to be 

threatened. This designation led to the Barn Swallow being listed as threatened by Canada’s Species at 

Risk Act (SARA) in 2017. Reasons for population declines are not well understood, though it is thought to 

be related to the destruction of habitat used for nesting and foraging in addition to decreasing insect 

populations and sudden fluctuations in temperature on breeding grounds (COSEWIC, 2011). The sheer 

magnitude and scale of population declines around the world are cause for conservation concern. 

Barn Swallows typically winter in the southern hemisphere, returning to the northern hemisphere in the 

summer to breed and nest. Barn Swallows within Canada typically begin nesting in mid-May. The species 

is generally considered monogamous, and couples will often reunite over several breeding seasons 

(Langlois, 2019). The process begins with selection of a nesting site. Nests are constructed on flat, 

vertical surfaces using mud pellets and lined with soft material such as hair, feathers, and grasses. Barn 

Swallows lay clutches containing 2 to 7 eggs. Incubation is shared between the male and female and 

lasts from 12-17 days, after which the parents will continue to care for the chicks for around 20 days 

until they fledge from the nest (Langlois, 2019). There are many factors that can contribute to whether 

the chicks will successfully fledge from the nest. Predation, lack of food, and insufficient incubation are 

just some of the threats that can cause the nest to be unsuccessful. Within one breeding season, pairs 

will generally lay multiple clutches, especially if one fails. They may lay as many as three clutches 

between May and October. 

In 2014, A Rocha began a Barn Swallow monitoring program in order to evaluate the breeding success of 

Barn Swallow populations in the Little Campbell River watershed (LCRW). A Rocha surveyed active nests 

within five buildings around the LCRW, on both public and private properties. In 2016, A Rocha sent out 

letters informing local landowners of our program and requesting access to sites where Barn Swallows 

may nest (Russell et al., 2016). This increased our monitoring sites to 13. Since then, some of the local 

landowners have taken an active role in these conservation efforts by performing routine checks on 

Barn Swallow nests on their properties and sending the data to A Rocha to use in our monitoring efforts.  

Previous annual reports have examined the relationship between nest success and nest-level variables 

such as nest height and opening size as well as building-level factors such as nearby livestock and 

surrounding land cover. In 2014, amount of pasture within 400 m surrounding nest sites was positively 

associated with number of fledglings (Hereward et al. 2014), and in 2016 amount of pasture within 100 

m was found to positively predict number of fledglings (Russel et al. 2016). Wiberg et al. (2017) and 

Pigden (2018) found that buildings were more likely to have at least one active Barn Swallow nest if they 

were in close proximity to livestock. This study is a continuation of these efforts to monitor Barn 

Swallow populations and nesting trends in the LCRW. 
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Methods 

Study Sites 

We monitored 28 sites (buildings) containing historic or active Barn Swallow nests within the Little 

Campbell River watershed (LCRW), British Columbia, Canada. See Russel et al. (2016) for a description of 

the LCRW. Nest monitoring occurred between May – August, 2019 (Fig. 1, Table 1). We monitored 41 

active nests within 18 buildings (10 of the 28 buildings that we monitored contained only inactive nests). 

Eight of the nest sites were monitored independently by private landowners who sent us their data. 

Seventeen sites had been monitored during at least one previous year. Eleven buildings were new 

additions to our on-going nest monitoring program this year. We mailed letters to 100 landowners with 

properties that appeared to contain suitable Barn Swallow nesting habitat based on the methods 

described in Russel et al. (2016). These properties were randomly selected from the original 260 

properties that did not receive letters in 2016. Several of the newly added sites were found through this 

communication. Nine sites that had been monitored in past years were discontinued because either the 

nests were removed or abandoned, or the properties had changed owners and were no longer 

accessible. 

 

Figure 1. Barn Swallow nest sites that were monitored in 2019. The Little Campbell River watershed boundary is 

shown in orange. 
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Table 1. List of the 28 sites used in this study, whether they were monitored in previous years (any year from 2014-

2018), whether they were monitored independently by landowners, and number of active nests within the site.  

Site 

Number 

Site 

Code 

Monitored 

previously 

Landowner 

monitored 

Number of active 

nests 

1 AL N Y 1 

2 BDM Y N 1 

3 BDP Y N 1 

4 BI Y Y 1 

5 CH Y N 0 

6 CL Y N 2 

7 CU Y N 0 

8 CVM Y N 1 

9 CVR Y N 0 

10 CVS Y N 0 

11 EV N Y 2 

12 HA N Y 1 

13 HAZ N N 3 

14 HFF Y N 1 

15 HHA Y N 0 

16 HHO Y N 0 

17 KI Y N 0 

18 KRG Y N 0 

19 KRS Y N 0 

20 NB Y N 16 

21 NEB N N 1 

22 NEH N N 0 

23 RU N N 1 

24 SE N Y 2 

25 SM N N 4 

26 WI Y Y 1 

27 YEB N Y 2 

28 YEH N Y 1 

 

Nest Checks 

Nest checks were conducted once a week between April 28 and August 22. For nests lower than 10 ft 

above the ground, we used a mirror mounted on an extendable pole to check the nest contents. These 

mirrors were also given to the landowners who were monitoring nests on their own. For nests higher 

than 10 ft above the ground we used a camera mounted on an extendable pole that sent a live video 

feed of the nest contents to a hand-held receiver. We counted and recorded the number of eggs (clutch 

size) and/or chicks in the nest. We also noted additional observations of dead chicks or any evidence of 

nest disturbance. We did not use the mirror or camera if the chicks were close to fledging (after about 

14 days) to avoid causing them to fledge prematurely. After each nesting attempt, we calculated the 

total clutch size, number of fledglings, overall clutch survival (number of fledglings / clutch size), and 

whether at least one chick survived from egg to fledgling (nest success).  
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Nest & Building-Level Variables 

We measured several nest- and building-level variables that were thought to influence nest success. 

Nest-level variables included nest height (the height of the nest from the ground), nest opening (the 

distance from the top of the nest to the ceiling), and location within the building (interior or exterior). 

Building-level variables included number of active Barn Swallow nests within the building, number of 

nests in four categories (in-tact, < 50% destroyed, 50-75% lost, and imprint only), number and type of 

livestock present on the same property or immediately surrounding the building, building structure type 

(open or enclosed), level of human presence in the building (minimal: no people present within thirty 

minutes, moderate: one person present every 15 minutes, and constant: at least one person present 

every 5 minutes), and surrounding land cover within 100- and 400-m buffers around the building. Level 

of human presence was determined based on our observations while conducting nest checks and 

through talking to landowners. We measured the percentage and type of surrounding landcover within 

100-m and 400-m buffers surrounding each building using ArcGIS mapping software and 1-m resolution 

2017 aerial photos acquired from the National Agriculture Inventory (NAIP) program (USDA 2017; Fig. 2). 

Landcover was classified as either forest, freshwater, pasture or urban (Fig. 3-4).  

 

Figure 2. Map of landcover across the LCRW and Barn Swallow nest sites that were monitored in 2019 (red dots) 

with 400-m buffers.  
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Figure 3. Percentage of four different landcover types (pasture, freshwater, forest, and urban) within 100 m of 

each nest site. 

 

Figure 4. Percentage of four different landcover types (pasture, freshwater, forest, and urban) within 400 m of 

each nest site. 

 

Analysis 

Estimating Dates 

We estimated laying date for each clutch as the mid-point between when eggs were first observed in 

the nest and the date of the previous nest check, when the nest was last observed empty. For nests that 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%
A

L

C
H C
L

C
U B
I

N
E

B

D
E

L

SM SE

N
E

H

W
I

H
A E
V

IG
L

B
D

M

C
V

R

C
V

S

K
R

G

K
R

S

H
H

A K
I

H
A

Z

H
F

F

IG
B

R
U

C
V

M

H
H

O

N
B

B
D

P

Nest Site

Pasture100 Freshwater100 Forest100 Urban100

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

C
U C
L

C
H

N
E

H

N
E

B A
L K
I

E
V

B
D

P

C
V

R B
I

SE H
A

W
I

B
D

M IG
L

IG
B

SM C
V

S

C
V

M

K
R

S

K
R

G

R
U

H
A

Z

Y
E

H

D
E

T

D
E

L

D
E

B

Y
E

B

N
B

H
H

A

H
F

F

H
H

O

Nest Site

Pasture Freshwater Forest Urban



 

August 2019 | 10 

 

contained eggs on the date of the first nest check, we estimated laying date by subtracting 14 days from 

the hatch date (Barn Swallows typically incubate for 12-17 days; Langlois, 2019). Hatch date was 

estimated as the mid-point between the date that eggs were last observed in the nest and the date that 

chicks were first observed. If a nest contained both eggs and recently hatched chicks, we used the date 

that both eggs and chicks were observed as the hatch date, since hatching was in progress at the time. 

Fledge date was estimated as the mid-point between when chicks were last observed and when the nest 

subsequently observed to be empty. 

Statistical Analysis 

To test for effects of nest- and building-level variables on clutch size and number of fledglings, we used 

mixed effects models with Poisson distribution, and we used mixed effects models with binomial 

distribution for probability of nest success and probability of laying a second brood. We used linear 

mixed effects models for clutch survival. The sample size was equal to the number of active nests (N = 

41 nests), and building was included as a random effect (N = 18 buildings) to account for the fact that 

some buildings contained multiple nests. All statistical analyses were conducted using R version 3.5.1. 

and the packages lme4 and nlme. 

 

Results 

Nest Summaries 

We monitored a total of 28 Barn Swallow nest sites across the Little Campbell River watershed in 2019. 

Of those, 18 contained at least one nest that was active at some point during the breeding season (Table 

1). Overall, we monitored 41 active nests across all sites. Three of the 41 active nests were used only for 

second broods; i.e., birds raised their first brood in a different nest and then moved to the new nest to 

raise a second brood. Of the 38 first broods, 27 (71%) were successful (at least one chick fledged; Table 

2). Of the 11 nest failures, all but one were lost at the egg stage (eggs were either predated/lost or 

never hatched). There was an average of 4.29 eggs per nest (± 0.98) and 2.74 (± 1.97) fledglings for first 

broods. Average clutch survival for first broods (number of fledglings / clutch size) was 0.60 (± 0.42). In 

total, we observed 104 fledglings from first broods. Sixteen nests had second clutches; three of these 

were used only for second clutches (the parents abandoned their first nest after fledglings had left and 

laid second clutches in a new nest). Of the 16 second broods, 14 (87.5%) were successful (Table 2). 

There was an average of 4.25 eggs per nest (± 0.58) for second broods and 3.5 (± 1.55) fledglings. 

Average clutch survival for second broods was 0.82 (± 0.34). We observed 56 fledglings from second 

broods and 160 fledglings total across first and second broods. 

Table 2. Summary of nest success for first and second broods. 

 Number 

of nests 

Success 

rate 

Mean eggs 

per nest 

Mean fledglings 

per nest 

Mean clutch 

survival  

Total 

fledglings 

First Brood 38 71.0% 4.29 ± 0.98 2.74 ± 1.97 0.60 ± 0.42 106 

Second Brood 16 87.5% 4.25 ± 0.58 3.5 ± 1.55 0.82 ± 0.34 56 
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Timing of Nest Activity  

Eggs were first observed in early May, 2019 (Fig. 5). The earliest estimated laying date was May 4 (3 

nests, all within the same building; interestingly, these nests all failed). The first chicks were seen in late 

May, beginning on May 22 (Fig. 5). Nestlings began to fledge from the nests in mid-June, beginning on 

June 15. First clutches continued to be laid in new nests throughout the season into mid-July. However, 

first clutches seen in July (n = 2) may have been second clutches laid by pairs who had abandoned their 

first nests and started second broods in a new nest. The first second clutch was laid on June 22 and 

started hatching on July 10. Chicks began fledging from second broods on July 28 and the last chicks 

fledged on August 22. As of the final nest checks on August 22, two nests still contained chicks which 

appeared close to fledging, and six nests still contained eggs (four from first broods and two from 

second broods) that were unlikely to hatch as they had been in the nests for longer than the typical 

incubation period. 

 

Figure 5. Timing of nest activity during the 2019 breeding season. Each date represents the date of a nest check. 

 

Predictors of Nest Success 

According to mixed effects models, nests with smaller openings had significantly more first-brood 

fledglings (p = 0.03). There was a positive relationship between the presence of livestock at a site and 

clutch survival (p = 0.05). In sites without livestock, average clutch survival was 0.49, whereas in sites 

with livestock average clutch survival was 0.77. The presence of livestock also positively influenced nest 

success (p = 0.02) 

Amount of pasture within a 400-m buffer surrounding the nest site had a negative effect on clutch 

survival (p = 0.03) and nest success (p = 0.03). Pasture within a 100-m buffer surrounding nest sites also 

negatively affected nest success (p = 0.03). 
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Comparison Across Years 

Indicators of nest success for first broods are relatively comparable across four years of nest surveys 

(Table 3). Over the past four years, the average number of eggs per nest was 4.4 (range 4.2-4.5), average 

number of fledglings per nest was 2.7 (range 2.1-3.3), and average clutch survival was 64% (range 0.53-

0.76). The greatest fluctuation has been in clutch survival, ranging from 0.53 in 2018 to 0.76 in 2016. We 

surveyed more nests in 2019 than in previous years and site composition has changed over the years, so 

some differences may be due to these factors.  

 

Table 3. Indicators of nest success for first broods across 4 years of nest surveys (2016-2019), including average 

number of eggs per nest, average number of fledglings per nest, average clutch survival (number of fledglings / 

clutch size), and percent nest success (nests that fledged at least one chick). Sample sizes for each year indicate the 

number of active first-brood nests. 

 2016 

N=26 

2017 

N=28 

2018 

N=29 

2019 

N=38 

Average 

Average eggs/nest 4.5 4.4 4.2 4.3 4.4 ±0.1 

Average fledglings/nest 3.3 2.6 2.1 2.7 2.7 ±0.4 

Average clutch survival 0.76 0.62 0.53 0.60 0.64 ±0.8 

Nest success (%) 85% 75% 59% 71% 71 ±9 

 

Discussion 

This year marked the sixth year of A Rocha’s Barn Swallow monitoring program, and we were able to 

expand the number of sites monitored to 28 buildings with the help of landowners who were able and 

willing to monitor their own nests.  

Statistical analyses revealed that the presence of livestock in or around nest buildings had a significant 

positive effect on clutch survival and nest success. Nests in buildings near livestock had greater clutch 

survival (number of fledglings / number of eggs) and were more likely to fledge at least one chick. This is 

similar to previous findings from 2017 (Wiberg et al., 2017) and 2018 (Pigden et al., 2018). Livestock 

manure attracts insects, which in turn provides greater food availability for nesting swallows (Grüebler 

et al., 2010). Livestock also stir up flying insects from pasture grass which is especially important since 

Barn Swallows are aerial insectivores (Jackson et al., in review). Buildings that house livestock may also 

be warmer, reducing chick mortality and contributing to greater nesting success (Grüebler et al., 2010).  

Clutch survival and number of fledglings were higher for nests with smaller openings (distance between 

the top of the nest and the ceiling of the building). Nests with a smaller opening likely offer more 

protection from predation and other external threats. These nests may also maintain higher 

temperatures for chick rearing as well. This relationship was not found in previous years, but the 

increased sample size and difference in nest sites in 2019 may have contributed to this novel finding. 

We expected that livestock presence might correlate positively with nesting success since livestock tend 

to have access to pasture, and pasture has been found to be preferred by foraging Barn Swallows over 

other land cover types (Jackson et al., in review). However, contrary to our expectations, we found that 
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the amount of pasture within a 400-m buffer negatively affected both clutch survival and probability of 

nest success, and amount of pasture within 100-m negatively affected nest success. We found the 

opposite trend in 2014, with amount of pasture within 400 m of nest sites positively affecting number of 

fledglings at the site-level (Hereward et al. 2014), and in 2016 (amount of pasture within 100 m of nest 

sites positively affected number of fledglings per nest; Russel et al. 2016). Statistical analysis methods 

were different in 2014 (linear regression was used with total number of fledglings per building as the 

response variable), but the methods were mostly equivalent between 2016 and 2019. However, some 

sites have been lost since 2016 and several have been added, which may contribute to the different 

results among years. Furthermore, the negative relationship between Barn Swallow nest success and 

pasture found this year may have been driven by a few sites. Two sites (HFF and NB) had high 

surrounding pasture but relatively low clutch survival, which could have been due to factors other than 

surrounding land cover. One of these sites (NB) had a particularly high percentage of the total active 

nests monitored (16 out of 41), which may have skewed the data. At site NB, rats were observed on two 

separate occasions inside an old robin’s nest at the same height as the Barn Swallow nests. Rats are 

known to prey on Barn Swallow eggs and chicks, so predation may have contributed to lower hatch 

rates at this site.  

A Growing Citizen Science Initiative in the LCRW 

This year we offered extendable mirror poles, datasheets, and training to landowners who were 

interested in monitoring Barn Swallow nests on their own properties. Seven landowners agreed to 

monitor their own nests and all of them contributed quality data to our monitoring program. We hope 

to grow this citizen science monitoring opportunity in the future. One benefit to having landowners 

monitor their own nests is to increase the number of sites and nests monitored beyond A Rocha’s 

limited capacity. Additionally, monitoring nests on their properties empowers landowners to take an 

active role in conservation and to better understand the ecology of their land. This contributes to A 

Rocha’s overarching goal of transforming people and places, while fostering long term relationship with 

landowners and community members. 

A challenge inherent in citizen science monitoring is potential for inconsistency in data collection, both 

in the quantity and quality of data. Although for the most part the data were high quality, landowners 

did not always collect data on a weekly basis, making it difficult in some cases to estimate laying, 

hatching and fledgling dates. This could be mitigated in the future by providing more rigorous training 

for landowners prior to data collection and revising datasheets to better reflect the requirements for 

collecting data. A Rocha staff could also plan in advance to visit landowner-monitored sites on a regular 

basis throughout the summer to monitor data collection and answer any questions. 

Future Directions 

There are many potential future directions for this research that would be worth pursuing. For example, 

former reports have recommended taking a closer look at the effects of temperature and human 

presence on nest success (Wiberg et al., 2017). Research shows that cold snaps (periods where the max 

temperature stays below a critical temperature) may lead to chick mortality by depressing the 

abundance of flying insects available for foraging. It would be interesting to see if this is evident in our 

study over the years by comparing daily max temp over the summer breeding season to chick mortality. 

However, weekly nest checks do not allow for accurate estimates of the timing of chick mortality to the 
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level that would be necessary for correlating with temperature. Sometimes it is difficult to accurately 

count the number of chicks in the nest until all have fledged, and sometimes a dead chick in the nest is 

only discovered after the others have left, making timing of mortality difficult to calculate. Finding ways 

to more accurately count chicks and conducting nest checks more frequently than weekly may help to 

better understand chick mortality.  

Future studies could also focus more on the effects of human presence on nest success. Our current 

method for estimating human presence relies on visual observation at the site once per week and 

conversations with landowners, but human presence may vary drastically throughout the week and 

even throughout the day. For example, we usually arrived to conduct nest checks at one site (a boarding 

stable for horses) when no other people were around. However, we have visited that site on other 

occasions when the barn was full of people. A more useful measure would perhaps incorporate these 

variations in human presence rather than using a static scale of 1-3. 

 

Conclusion 

This year we monitored 41 active Barn Swallow nests at 28 sites within the LCRW. We found that smaller 

nest openings, livestock presence, and lower amounts of surrounding pasture positively influenced Barn 

Swallow nest success. Clutch size, number of fledglings, and nest success have remained fairly consistent 

across the six years of this study, although our sample size and study duration is still too limited to 

detect larger trends. Continuation of this study long-term will help to further elucidate nesting trends 

and behaviors in the LCRW over time. 
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