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The Great Lakes population of piping plovers (Charadrius 
melodus) are endangered shorebirds numbering 73 breeding 
pairs in 2015. Reproduction of these seasonally monogamous 
shorebirds (Haig and Oring 1988) involves shared duties over 
the 28 day incubation period followed by bi-parental care 
immediately after hatching, with males remaining with chicks 
until fledging (≈ 30 d) (Van Zoeren 2009). Female plovers 
normally migrate before their chicks fledge, and may leave as 
early as 10 days after the hatch (Haig and Oring 1988).  
Anecdotally, early female departure results in poor fledging 
rates. Additionally, great conservation effort is expended on 
plover reproduction, including intense nest monitoring, nest 
protection, nest data collection, and public outreach. Despite 
these efforts chicks are often lost to abandonment or 
depredation due to only one parent watching them during 
development.  It seems plausible that incubation investment 
may be tied to female departure time, and if so problem nests 
could be identified early in the season and special focus could 
be placed on helping those chicks fledge, thus increasing overall 
recruitment.  

Background 

Study Area 
•  Four known piping plover nesting locations (Vermilion 

Point, Gulliver, Port Inland, and Grand Marais) in the eastern 
Upper Peninsula of Michigan (Figure 1)   

Study Design 
•  Conducted under LSSU-ACAUC Approval # F14F01NI  
•  Motion sensitive Moultrie 880 game cameras placed on mid-

sized exclosures with zip ties at 13 nests  
•  Camera set for 30 second videos when triggered   
•  Where available, second camera set for 3 picture burst 
•  Pictures and videos time stamped allowing for determination 

of incubation change and time spent incubating  
•  Plovers identified by their colored bands when available, 

otherwise identified as male and female by morphology   
•  Piping plover monitors hired at each site observed number of 

hatched chicks, number of fledged chicks, female departure 
date, and age of lost chicks 

Data Analysis 
•  Paired T-test   

     Time spent incubating by each parent  
•  Regression analysis  

•  Chicks fledged and percent incubation by male 
•  Female departure date and percent incubation by male 
•  Age of chicks at death and female departure date  

Methods 

The objective of this study was to determine the relationship 
between the shared time male or female piping plovers spend 
incubating a nest and the fledging rate of young.  Relationships 
between male incubation effort and female departure date, and 
female departure and age of chicks at death were evaluated.  

Objectives 

Incubation efforts are equal, on average, for male and female 
piping plovers.  The failure to detect significant difference in 
effort may be due to our small sample size.  It seems plausible 
that males would need to incur higher cost of incubation to 
offset the high energetic cost of egg production by females.  
Wallander (2003) found ringed plover males have slightly 
higher incubation effort, but not significantly.  Fledging success 
and female departure were not associated with male effort 
during incubation.  Female departure and the number of chicks 
fledged were inversely related.  This may have been due to 
females departing early if chicks were depredated, as evidenced 
by the fact that in every nest where chicks died, the death 
occurred before the female departed for the summer.  It is 
possible that this relationship is caused by later nesting times. 
Overall, parental investment during incubation does not seem to 
be related to fledging success or the departure of females from 
the breeding grounds.  Most likely chick survival is simply a 
factor of local habitat and weather conditions and predator 
activity.  It may be that chicks die younger at sites with poor 
weather conditions, which could impede the female’s feeding 
therefore, the female would have to stay longer to gain enough 
energy to migrate.  Overall, normal incubation investment is not 
a useful metric to identify problem nests or predict fledging 
success.     
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Great Lakes Piping plovers (Charadrius melodus) are an endangered population of shorebird and the success of each pair is essential to recovery.  Currently, an understanding of how the 
contributions of each parent during incubation influence overall hatching and fledging success is unknown. We placed motion sensitive game cameras near nest exclosures at four beaches in the 
Upper Peninsula of Michigan to record incubation changes and determine time spent on the nest by each parent.  Nest monitors then recorded number of eggs hatched, chick mortality, chicks 
fledging and departure date of adults.  It was found that incubation was split by males and females 52% to 48%, respectively (p = 0.086). Female departure date was not dependent on male 
incubation (p = 0.6238) but there was significant relationship between female departure date and age of chicks at death (p < 0.001).  Parental incubation effort was not a good predictor of fledging 
success, and females often migrated shortly after chick death explaining that positive relationship. Our data support the idea that external factors such as weather and predation likely drive 
recruitment more than internal factors.  

Abstract 

Results 
•  Incubation data from 10 nests used (3 unusable due to 

equipment failure or predation)  
•  Incubation Effort by Sex (Figure 2) 

•  Xmale = 51% ± 2.25%  
•  Xfemale= 48% ± 2.13% 
•  Male incubation = Female incubation (p = 0.086)  

•  Fledging Success and Incubation 
•  Fledging not dependent on male effort (p = 0.5540,     

R2 = 0.0455) (Figure 3) 
•  Male Effort and Female Departure 

•  Male incubation was not significantly related to female 
departure date (p  = 0.6238, R2 = 0.0315)  

•  Female Departure and Chick Mortality 
•  Significant negative relationship between departure date 

of females and the age of chicks at their death                
(p = 0.0006, R2 = 0.4202) (Figure 4) 

Figure 1. Piping plover nesting locations in the 
               eastern Upper Peninsula of Michigan 
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Figure 2. Percent incubation performed by male and female 
piping plovers in the eastern Upper Peninsula of Michigan 
  

Figure 3.  Male incubation and fledging success of piping 
plovers in the eastern Upper Peninsula of Michigan.  
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Figure 4.  Female departure date and age of chicks at death for 
piping plovers in the eastern Upper Peninsula of Michigan. 
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