Interactive Effects of Environmental Conditions and Contaminants on
Incubation Behaviour in an Arctic Seabird
by Reyd Smith

INTRODUCTION

I

ncreased human activity in recent decades

has

discharged in increasingly large amounts through industrial
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systems in particular are increasingly impacted by these

Rissa
;
Importantly, a combined exposure to multiple stressors
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tridactyla
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can impact later stages of breeding in birds, such as
(i.e. increased on and off bout duration) and decreased
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al., 2006). These effects are potentially mediated by the
impacts of contaminants such as mercury on prolactin

Contaminant concentrations are increasing in the
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Climate change is impacting Arctic regions through

et al., 2005). Mercury is distributed around the globe
occur notably in Arctic systems because of short breeding

change and contaminants is increasingly likely to cause
extinctions in Arctic breeding seabirds compared to single
interactions are currently poorly understood, and more
relation to the indirect effects of contaminants and climate
Human-induced climate change has resulted in rising
ambient temperature trends and greater temperature
extremes globally in recent decades (Meehl et al., 2000).
These shifts in climate patterns are indirectly impacting

simultaneous factors may directly and indirectly impact
multiple stressors ultimately affect offspring recruitment in
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female’s lipid and protein stores, such as organochlorines
incubation effort due to birds exceeding their thermal

can increase in the blood stream due to mobilization of

Importance of Taking a Multiple Stressor Approach
climate change are resulting in large shifts in ecosystems,
of anthropogenic change at a continually increasing rate

to date the release of mercury has not been studied in
incubating females to examine the impacts of mercury on

highly understudied systems such as the Arctic. Compared
to single stressors examined in isolation, multiple stressors

these

deployed monitoring equipment on each nest, consisting

in the middle of the clutch from underneath to record nest
surface temperature as a marker for climate change,

at approximately 3 m off the ground to collect general

each nest being monitored and analyzed both the yolk and

FIG. 1. Common Eiders at the Mitivik (East Bay Island) research
station (pictured above on July 2018) were studied in the
summers of 2018 and 2019 to help determine the impacts of
multiple stressors.

common eider egg from a nearby nest to ensure clutch size
therefore lay date.

as a female progresses though early to late incubation.
breeding success because of earlier predation and nest
failure rate.
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conditions.
FIG. 2. Graduate students Reyd Smith (left) and Erica Geldart
(right) deploying incubation and temperature monitoring
equipment on a common eider nest at Mitivik (East Bay Island),
Nunavut in June, 2019 (Photo credit: Christophe Boyer).
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FIG. 3. Incubating Common Eider hen (left) with diagram of incubation and weather monitoring equipment deployed on eider nests
(right). Equipment included an ambient temperature recorded (HOBO) and weather meter (Kestrel) to determine temperatures and
wind speed, a trail camera (Browning) and nest temperature recorded (Tiny Tag) to gather incubation behaviour, and collection of

from our yolk and albumen results (yolk*0.5+albumen*0.5)
g/g
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change (Schindler and Smol, 2006). Models combining
sea-surface temperature as a marker for climate change,
multiple stressor system of climate change, contaminants
and predation is increasingly likely to cause extinctions
in Arctic-breeding seabirds compared to single stressor
are currently poorly understood, and more importantly,

shading differences (rocks, blinds, natural topography).
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