
 

 

 Most POPs were decreasing consistently in 

seabirds and polar bears  

 Breakpoints identify changes in trends 

 Most post-breakpoint trends were decreasing 

p,p’-DDE was increasing in WHB polar bears 

post  2004 

 Breakpoints are likely related to: 

 Regulatory actions 

 Climate-related factors 

 Changes in biology and/or ecology 

 Less consistent trends: 

 Recent/current use products 

 Less persistent 

 Metabolism/environmental 

transformation 

 Different transport pathways (PFOS) 

 BDE47 was increasing, except in seabirds at 

Coats Island  

 PFOS was decreasing, except in WHB bears 

Breakpoints: 

 BDE47 (early 2000’s), PFOS (late 2000’s) 

 Decreasing in most of the recent time-frames 

 

 

 Total mercury (THg) concentrations showed 

spatial and species-specific variation 

 THg was increasing in seabirds and WHB bears 

 May be decreasing in SHB bears (insignificant) 

 May be increasing in Qamanirjuaq caribou 

(insignificant) 

 Linear trends were decreasing in Porcupine herd 

Breakpoints: 

 Seabird trends at PLI reversed in the mid-1990’s 

 Currently decreasing or leveled off  

 No significant changes in polar bears 

 Porcupine and pooled barren ground caribou 

decreased from 1991  2000 then increased 
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11.3%, +2.9% 
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 Hudson Bay populations of polar bears, caribou (Qamanirjuaq herd) and 

thick-billed murre modeled from the early 1990’s to present  

 Variables and Results are given for the TB murre (others in process) 

 Climate variables compiled at Coral Harbour (NU), near Coats Island 
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 Correlation matrix 

of the variables 

(annual means) is 

shown at left 

 Red = Correlated 

(not modeled 

together)  

 Green = 

Uncorrelated 

 = Weakly 

correlated 
*Sea-ice breakup was the ordinal (Julian) day when ice concentrations had < 30% coverage (also tested 50%) 

*Sea-ice freeze-up was ordinal date when ice concentrations had > 10% coverage (also tested 50%) 

 

 

 Adjusted and Homogenized Canadian Climate Data (AHCCD) (www.ec.gc.ca/dccha-ahccd/), Canadian Ice Service (IceGraph) (www.Iceweb1.cis.ec.gc.ca/IceGraph), 

National Center for Atmospheric Research (NCAR) (www.climatedataguide.ucar.edu/climate-data), National Oceanic and Atmospheric Administration (NOAA) 

(www.cpc.ncep.noaa.gov), Letcher et al.2018. Sci Tot Environ DOI:10.1016/j.scitotenv.2017.08.035, Braune et al.2014. ES&T 48: 13246-13252 DOI:10.1021/es5036249, Braune 

et al.2016. Environ poll 214: 124-131 DOI:10.1016/j.envpol.2016.04.006, Gamberg et al.2005. Sci Tot Environ 351-352:148-164 DOI: 10.1016/j.scitotenv.2004.10.032 

 

 

 

• These POPs are representative of different 

chemical classes and are among the greatest 

contaminants in these species 

See posters by PI R. Letcher for 

more information on contaminants 

in polar bears 

 Models presented below used climate variables during Early June at Coats Island 

  -HCH, which is the most volatile POP tested, was related to Arctic Oscillation 

 Trends of the more bioaccumulative p,p′-DDE and PCB-153 were related to sea-ice conditions 

 Effects of precipitation and wind speed were detected (p,p′-DDE and PCB-153) but  were not 

significant in combination models 
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p -value Covariates Equation Trend

[-HCH, wet weight] 0.27 0.069 None = (-0.103  Year) + 199 Decreasing

(adjusted means) 0.59 0.012 Arctic oscillation (AO) = (-0.100  Year) + (-1.08  AO) + 207.9 Decreasing

(June only)

[p ,p ′-DDE, wet weight] 0.73 < 0.001 None = (-0.038  Year) + 75 Decreasing

(adjusted means) 0.85 < 0.001 Sea-ice freeze-up = (-0.351  Year) + (-1.98  Freeze-up) +.. Decreasing

date (50% TAC)
b

..+ [0.001  (Year  Freeze-up)] + 703

(Ordinal/Julian date)

[PCB-153, lipid weight] 0.64 0.001 None = (-0.0350  Year) + 68.4 Decreasing

(unadjusted means)
c

0.87 < 0.001 Sea-ice break-up = (0.383  Year) + (4.53  Break-up) +.. Increasing

date (50% TAC)
d

..+ [-0.002  (Year  Break-up)] - 771

(Ordinal/Julian date)
a
 Concentrations that have been adjusted for trophic position (diet), were adjusted using the d

15
N ratio 

b
 Freeze-up was the ordinal date (weekly resolution) when the total accumulated coverage (TAC) of sea-ice was > 50 % TAC or > 10 % TAC

c
 Trophic position-adjusted concentrations were not significant for this interaction ("Year" p -value = 0.065)

d
 Break-up was tested as the ordinal dates (weekly resolution) when the TAC was < 50% or < 30% 

Species Contaminant Tissue Location n Range Factors

Northern fulmar POPs and THg Eggs Prince Leopold Isl. 68-83 1975-2015 Diet (d
15

N)

(15-18 years)

Thick-billed murre POPs and THg Eggs Prince Leopold Isl. 63-80 1975-2014 Diet (d
15

N)

(14-18 years)

Thick-billed murre POPs and THg Eggs Coats Isl. 53-65 1975-2015 Diet (d
15

N)

(11-13 years)

Caribou THg Kidney Pooled herds 1026 1991-2015 Age

(25 years)

Caribou THg Kidney Porcupine herd 546 1991-2015 Age

(24 years)

Caribou THg Kidney Qamanirjuaq herd 166 2006-2015 Age

(10 years)

Polar bear POPs and THg Fat, Liver Western Hudson Bay 106-124 1991/2007-2015 None

(WHB) (9-15 years)

Polar bear POPs and THg Fat, Liver Southern Hudson Bay 81-162 2007-2015 None

(SHB) (7-8 years)

http://www.ec.gc.ca/dccha-ahccd/
http://www.ec.gc.ca/dccha-ahccd/
http://www.ec.gc.ca/dccha-ahccd/
http://www.iceweb1.cis.ec.gc.ca/IceGraph
http://www.climatedataguide.ucar.edu/climate-data
http://www.climatedataguide.ucar.edu/climate-data
http://www.climatedataguide.ucar.edu/climate-data
http://www.cpc.ncep.noaa.gov/

