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Caribou Calving Grounds 

Female caribou shed antlers within days of calving 

Ready-made skeletal signal of calving grounds? 

(Males shed antlers post-mating) 

Movement from calving sites is low for 48 hours post-birth, 
  during which perinatal death is very high (Whitten et al. 1992; Griffith et al. 2002) 

Migrate in concentrated female herds (with juveniles) 
to calving grounds 
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Adult male antlers 
well differentiated * Fit normal distributions 

* Calculate prob. of gender for   
   overlapping regions 

Gender determination of caribou antlers 

Male 
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(Miller et al. 2013) 
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Sampling the landscape  

Mark a mid-line 

Geometry of survey 
follows habitat 

Data: taxon, element, 
          age, WS, GPS, 
          completeness, 
          damage... 

Count antlers 
(standardized km2) 

Convert bone 
sample 

Minimum 
Number of  
Individuals (MNI) 

Good visibility 
Dryas terrace

High use for calving habitat 
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Antler concentrations: 
103 antlers/km2 

High concentrations 
of neonatal carcasses 
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WS Calibration 

Max. bone survival 
over 700 years! 

~ 40% of antlers are 
pre-aerial survey 

(~ WS3 and older) 
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17 Bone surveys 
Test for changes in concentration of modern vs. historical antler 
accumulations  
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Compare relative concentrations (“abundances”) of 
historical vs. modern antler input for each site 

(Independently standardized for each portion of the dataset) 

n = 228  

Conc. (Modern)Site 

Conc. (Modern)Total 

Conc. (Historical)Site 

Conc. (Historical)Total 

Assessing modern vs. historical calving activity 

Limited to surveys 
> 0.01 km2 
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Modern 
calving 
activity 

Historical 
calving 
activity 
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Gradient (near 
coast!) suggesting 

historical calving was 
more focused to the 
south, than currently 

observed. 

Stable isotope analyses 
(δ13C, δ18O, δ15N, 87/86Sr) 

A. Coleman (U Chicago) 



Next steps 

Continue bone surveys (into Ivvavik National Park, Canada) 

Stable isotope analyses (δ13C, δ18O, δ15N, 87/86Sr) 

Population genetics (Ne cycling) 

Increase radiocarbon dating (optical confocal microscopy) 

Small mammal analysis (owl pellets) [and birds!] 

Integrate with TEK 
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Bone Decay – Weathering Stages 

How long 
is this process 

across the arctic? 
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> 1 Std. Dev. from 
20 yr Pop. Mean 

(Miller 2011) 
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AMS Radiocarbon Dating  
        135 +/- 35 yrs  
        140 +/- 30 yrs 
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Ecological Fidelity (Yellowstone National Park) 


