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• Reproduction (recruitment) is the most variable 
component of population growth 
– But we miss the most variable part of reproduction 

• conception through early post-partum 

Challenges to Assessing Recovery 
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• Reproduction 

– Multiple physiological mechanisms suppress reproduction under harsh 
conditions (David Lack 1954, GC Williams 1966)  

• Triggered by changes in allostatic load (Wasser and Barash 1983) 
 

• The ability to temporally connect these features makes the bridge 
–  linking events [e.g., fish (GC, T3), boats (GC), toxin exposure] to their 

growth outcomes (e.g., low P4 in reproductive females, few recognized 
births, survivorship) 
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The efficiency of scat sampling with dogs makes this possible  
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Caribou Winter Diet 
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Detection dogs sample pods from 
front to back 
 —> hopscotch fashion 
   Samples are genotyped  to ID 



Glucocorticoids or “GCs” 

Increases with psychological and nutritional stress 
Rapid mobilization of glucose 
 
Fast acting 



Glucocorticoids or “GCs” 

Increases with psychological and nutritional stress 
Rapid mobilization of glucose 
 
Fast acting 

Thyroid Hormone or “T3” 

Decreases with nutritional stress 
Regulates metabolism 
Conserve energy 
 
Slower acting 



SRKW  

• GC: Since fish and boats peak around same 
time 
– GCs should be highest at the boat/fish peak if 

driven by boats but lowest if driven by fish 
 

 



SRKW  

• T3: Nutrition only, controls metabolism, 
changing on a slower time scale 
– T3 at time of arrival should reflect food conditions 

prior to transitioning to these new conditions  
• becoming more affected by present conditions with time 

 



Low food intake or high boat stress 
Increase GC 

Data from 2008-2011 
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Data from 2008-2011 Low food intake  
Decrease T3 



Data from 2008-2011 Low food intake  
Decrease T3 



Data from 2008-2011 
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P = 0.04 P = 0.06 

P = 0.02 P = 0.02 

Data from 2008-2011 



Percent of individual PCB/∑PCBs,  
scat vs blubber 
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In collaboration with: NOAA NWFSC 
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        J pod 

        Unknown 



Guide Mitigation 
• If fish matters most, and increases impacts of toxins and boats, 

recovering fish should be our top priority 
• It buys time to fix everything else 

 
• Timing of run may be key 

• Delaying fishery may also help 
 
• Measuring the physiological response over time could also 

indicate how things improve in response to mitigation 
 

• Few tools can offer that 
 

• Other benefits: L90 (boat vs abortion) 
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2007 2008 2009 2010 2011 

66,209 124,815 113,560 242,442 165,966 
Bonn AUC 
4/1-5/31 

Variation in Fraser River Chinook 2007-2011, based on Albion CPUE 



 
Fraser River Chinook 
(CPUE) 
 
 

 
Vessel Abundance 
Around Whales 
 
 

 
Fecal Glucocorticoids 
(ng/g) 
 
 
 
Fecal Thyroid 
Hormone 
(ng/g) 
 
 
 
                                 Julian Day 

                             2007 2008 2009 
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