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ABSTRACT 
Common Grackles (Quiscalus quiscula) are 
experiencing a steep continent-wide population decline 
but are expanding in the prairie pothole region.  From 
2015-2020 we conducted a mark-recapture banding 
study to determine adult survival of Common Grackles 
near Edenwold, Saskatchewan.  We used a Modified 
Australian crow trap to capture and band 313 grackles 
and recaptured 55 individuals a total of 75 times in 
subsequent years; a 22% recapture rate.  We calculated 
an annual apparent adult survival of 69%. 

INTRODUCTION

Common Grackles (Quiscalus quiscula) 
hereafter grackles, are one of the most 

abundant birds in North America with an estimated 
population size of 69 million (Rosenberg et al. 
2016).  However, the species has experienced a 
continent-wide 58% population decline in the 
last 50 years (Pardieck et al. 2019). Interestingly, 
breeding populations of grackles in prairie Canada, 
and specifically Bird Conservation Region 11, have 
been increasing since 1970 (trend = 2.93, 1.84 - 
4.00 confidence limits) and experiencing extremely 
large increases over the shorter term (2007-2017; 
trend = 13.8, 9.55 - 18.2 confidence limits; Smith 
et al. 2019).  This population growth may be due 
to the establishment and maturation of shelterbelts 
on the prairies providing suitable nesting habitat 
for this semi-colonial species (Peer and Bollinger 
2020). Unfortunately, few studies have examined 
demographic rates, such as adult survival to 
identify whether adult survival in different regions 
may be a factor influencing population increases 
or declines. 
Two studies have documented Common Grackle 
yearly adult survival rates, both using general 
banding and recovery data in the United States 

(Fankhauser 1971, Franklin et al. 2010).  Adult 
yearly survival was 49.9% for males and 53.5% 
for females and 60.7% for males and 55.2% 
for females, respectively. Survival rates for 
grackles have also been calculated for two Bird 
Conservation Regions (BCR) using the Monitoring 
Avian Productivity and Survivorship (MAPS) 
program data (71% and 48% in BCR 24 and 30, 
respectively; DeSante et al. 2015).  No location 
range was described by Fankhauser (1971), but the 
Franklin et al. (2010) estimates come from birds 
banded in areas generally covering part or all of 
BCR 11-13, 22, 23, 28 and 30. 

In this paper, we describe survival of Common 
Grackles from a six-year mark-recapture project 
targeting grackles in southern Saskatchewan.  Our 
study site falls within the boundaries of BCR 11 
where grackles have been increasing over the last 
50 years and, therefore, we predicted that survival 
rates would likely be higher than other published 
Common Grackle survival rates.
METHODS
Our study site was an occupied farmyard 2.5 km 
NW of Edenwold, Saskatchewan (50° 39’ 31” N, 
104° 17’ 58” W) on the southern edge of the Aspen 
Parkland eco-region.  The farmyard is surrounded 
by cropland and tame pastureland, with numerous 
small wetlands on the landscape.  The yard 
site is treed with large spruce trees (Picea sp.), 
hybrid poplars (Populus sp.) and trembling aspen 
(Populus tremuloides).

From 2015-2020, Common Grackles were trapped 
and banded during the breeding season (April to 
June) using a single Modified Australian crow trap.  
The trap was similar in design to that described by 
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Meese and Simmons (2010) but smaller (1.2 m x 
1.2 m base, 1.2 m tall at the highest point).  We 
used 2.5 cm2 wire fencing to cover the sides and a 
swinging door was made on one side so we could 
enter the trap.  The trap was baited continuously 
with black oil sunflower seeds from the time the 
grackles returned to the study site (typically early 
April) until mid-June.  The top of the trap was kept 
off to allow the grackles to feed in the trap at any 
time.  During trapping sessions, the top panel of 
the trap was screwed into place which allowed the 
grackles to enter the trap through a 6.3 cm gap.  
Trapping sessions ranged from 0.75 - 7.5 hr, but 

after the first year were generally 1.5 - 2 hr long.  
We used the R Mark package (Laake 2013) in R 
version 3.6 and a Cormack-Jolly-Seber model to 
assess survival rates of Common Grackles.  We 
only considered four survival (Phi) and recapture 
(p) models: survival varying by sex (Phi(sex)) or 
constant survival (Phi(.)) and recapture varying 
by sex (p(sex)) or constant(p(.)).  The top model 
was considered the model with the lowest Akaike’s 
Information Criterion (AIC).  We included banding 
data from 2015 - 2019 and recapture data from 
2016 - 2020 in our analysis. 

Table 1.  Number of Common Grackles captured each year from 2015-2020.  * Not included in survival 
analysis. 

Table 2.  Number of days and hours spent trapping Common Grackles each year from 2015-2020.

Table 3.  Models examined to explain apparent survival (Phi) and recapture (p) rates of Common 
Grackles in southern Saskatchewan from 2015-2020.  K = number estimable parameters, AIC = Akaike’s 
Information Criterion, ΔAIC = [AIC of model – min(AIC)], Deviance = model deviance, weight = Akaike 
weights.

2015 2016 2017 2018 2019 2020 Total
Number of Birds Banded 60 36 60 56 36 65* 313
Number of Between Years Recaptured 0 16 18 14 13 14 75
Total Birds Captured 60 52 78 70 49 79 388

2015 2016 2017 2018 2019 2020 Total
Number of days trapped 7 11 14 8 3 11 54
Number of hours trapped 30.25 28.5 30.5 13.75 6.5 24 133.5
Birds Captured/Hour 1.98 1.82 2.56 5.09 7.54 3.29

Model K AICc ΔAICc Weight Deviance
Phi(.)p(.)   2 505.14 0 0.52 107.33
Phi(sex)p(.)   3 507.04 1.9 0.2 107.2
Phi(.)p(sex)   3 507.15 2.01 0.19 107.31
Phi(sex)p(sex)   4 508.56 3.42 0.09 106.66
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RESULTS
From 2015 - 2020, we captured and banded 313 
adult grackles.  Fifty-five banded individuals were 
recaptured in subsequent years a total of 75 times.  
The total number of grackles captured each year 
ranged from 49 to 79 individuals, with an average 
of 65 birds per year (Table 1).  Trapping effort 
varied from 3-14 days per year and total time 
spent trapping ranged from 6.5 -30.5 hr (Table 2).  
The top model included both constant apparent 
survival and recapture rates (Table 3).  The annual 
apparent survival estimate from the top model was 
0.69 (0.56 - 0.79, 95% confidence limits), with a 
recapture rate of 0.22 (0.15 - 0.31, 95% confidence 
limits).  There was some support for a model with 
sex differences in apparent survival (male survival 
= 0.70, 0.55 - 0.82, 95% confidence limits; female 
survival = 0.67, 0.52 - 0.79, 95% confidence 
limits).
DISCUSSION
Few survival estimates have been published 
for Common Grackles to date.  Our calculated 
apparent survival rate of 69% is high compared 
to the Franklin et al. (2010) estimate (60.7% for 
males and 55.2% for females) and Fankhauser’s 
(1971) minimum survival estimate of (49.9% 
for males and 53.5% for females), but similar to 
the 71% calculated for BCR 30 based on MAPS 
data (DeSante et al. 2015). Breeding Bird Survey 
data from Canada show a growing population of 
grackles in the Prairie Pothole region (BCR11; 
Smith et al. 2019); therefore, our comparatively 
higher survival rate is not unsurprising, despite 
the continental population decline of 58% in the 
last 50 yr (Pardieck et al. 2019).  Horseley (2020) 
suggested that adult survival could be the most 
important life stage influencing Common Grackle 
population declines in Illinois and calculated that 
an adult survival rate >60% would be needed 
to sustain a stable population.  Based on this 
calculation, our results suggest adult survival in 
the pothole region of Saskatchewan may be high 
enough to result in a stable population. 

Due to the low number of grackles captured, 
data from the MAPS program were not sufficient 
to calculate an adult survival rate for Common 

Grackles in BCR11 (DeSante et al. 2015).  
Interestingly, a MAPS station has been operated 
by JBC at our study site from 2013 - 2020.  During 
this time, only 18 grackles were captured and 
banded and only two recaptures occurred (JBC, 
unpubl. data).  The majority of the grackle nesting 
season has ended at the beginning (10 Jun) of the 
MAPS program at our study site; furthermore, 
the large body size of the birds allows them to 
escape the standard MAPS mist-net relatively 
easily (JBC, pers. obs; DeSante et al. 2015).  We 
suggest that mist netting with 30 mm nets and the 
timing of larger-scale monitoring programs, like 
MAPS, in BCR 11 may not necessarily be the 
most appropriate method to monitor survival of 
this species.

Our 22% recapture rate was higher than recapture 
rates (6.5%) calculated using MAPS data 
(DeSante al. 2015).  Twenty-eight of 55 recaptured 
individuals were recaptured only in back-to-back 
years, whereas the remaining 27 individuals had 
years between captures where they we not captured.  
It is unclear whether these birds dispersed to other 
nesting sites in years when they were not recaptured 
or simply managed to avoid being trapped in some 
years.  The majority of birds captured each year 
were only captured one time and we did not have 
any band recoveries or sightings of banded grackles 
during the study period in nearby farmyards (JBC, 
unpubl. data).  Suitable nesting habitat (i.e., treed 
farmyards) are patchy in our study site area, with 
the nearest farmyard being 1.8 km away. 

Our study suggests that apparent high adult survival 
and fidelity could at least partially contribute to the 
population increases in our region.  Further study 
in the region should examine fecundity, first year 
survival and dispersal to understand how these 
demographic parameters could be contributing to 
grackle population increases in western Canada.  
Additionally, understanding over-wintering 
distributions of prairie grackles versus populations 
nesting in the eastern United States may shed 
light on different pressures affecting adult survival 
given the drastically different survival rates in the 
different breeding regions. 



Vol. 46  No.1 & 2                North American Bird Bander Page 12

ACKNOWLEDGEMENTS
We thank Mark Brigham for editorial comments 
on an early draft of this manuscript. 

LITERATURE CITED
DeSante, D.F., D.R. Kaschube and J.F. Saracco.  2015.  

Vital rates of North American landbirds.  
www.VitalRatesOfNorthAmericanLandbirds.
org: The Institute for Bird Populations. 
Accessed 4 Feb 2021.

Fankhauser, D.P.  1971.  Annual adult survival rates  
 of blackbirds and starlings.  Bird-Banding  
 42:36-42.
Franklin, A.B, D.R. Anderson and K.P. Burnham.  

2002.  Estimation of long-term trends and 
variation in avian survival probabilities using 
random effects models.  Journal of Applied 
Statistics 29: 267-287.

Horsley, N.P.  2020.  Reproductive success of the 
Common Grackle in central Illinois.  M.S. 
thesis, University of Illinois, Urbana, IL. 

Laake, J.  2013.  R Mark: An R interface for analysis 
of capture-recapture cata with MARK.  AFSC  
Processed Report 2013-01, Alaska Fisheries 
Science Center, NOAA, National Marine 
Fisheries Service, Seattle, WA.

Meese, R.J., and S.B. Simmons.  2010.  Safe and 
effective methods for trapping and color 
banding Tricolored Blackbirds in central 
Valley of California.  California Fish and 
Game 96: 23-35.

Pardieck, K.L., D.J. Ziolkowski Jr, M. Lutmerding, V. 
Aponte and M. A. R. Hudson.  2019.  North 
American Breeding Bird Survey dataset 
1966 - 2016, version 2018.0.  US Geological 
Survey, Patuxent Wildlife Research Center, 
Laurel, MD.

Peer, B.D., and E.K. Bollinger.  2020.  Common 
Grackle (Quiscalus quiscula), version 1.0. In 
Birds of the World (A. F. Poole and F. B. Gill, 
eds).  Cornell Lab of Ornithology, Ithaca, NY. 

Rosenberg, K.V., J.A. Kennedy, R. Dettmers, R.P. 
Ford, D. Reynolds, J.D. Alexander, C.J. 
Beardmore, P.J. Blancher, R.E. Bogart, 
G.S. Butcher, A.F. Camfield, A. Couturier, 
D.W. Demarest, W.E. Easton, J.J. Giocomo, 
R.H. Keller, A.E. Mini, A.O. Panjabi, D.N. 
Pashley, T.D. Rich, J.M. Ruth, H. Stabins, J. 
Stanton and T. Will.  2016.  Partners in Flight 
Landbird Conservation Plan: 2016 Revision 
for Canada and continental United States.  
Partners in Flight Science Committee.

Smith, A.C., M.-A.R. Hudson, V. Aponte and C.M. 
Francis.  2019.  North American Breeding 
Bird Survey – Canadian Trends Website, 
data-version 2017.  Environment and Climate 
Change Canada, Gatineau, QC.  https://
wildlife-species.canada.ca/breeding-bird-
survey-results

Common Grackle
Can Stock studios


