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Abstract

The Southern Resident killer whale population (Orcinus orca) was listed as endangered in
2005 and shows little sign of recovery. These fish eating whales feed primarily on endan-
gered Chinook salmon. Population growth is constrained by low offspring production for the
number of reproductive females in the population. Lack of prey, increased toxins and vessel
disturbance have been listed as potential causes of the whale’s decline, but partitioning
these pressures has been difficult. We validated and applied temporal measures of proges-
terone and testosterone metabolites to assess occurrence, stage and health of pregnancy
from genotyped killer whale feces collected using detection dogs. Thyroid and glucocorticoid
hormone metabolites were measured from these same samples to assess physiological
stress. These methods enabled us to assess pregnancy occurrence and failure as well as
how pregnancy success was temporally impacted by nutritional and other stressors,
between 2008 and 2014. Up to 69% of all detectable pregnancies were unsuccessful; of
these, up to 33% failed relatively late in gestation orimmediately post-partum, when the cost
is especially high. Low availability of Chinook salmon appears to be an important stressor
among these fish-eating whales as well as a significant cause of late pregnancy failure,
including unobserved perinatal loss. However, release of lipophilic toxicants during fat
metabolism in the nutritionally deprived animals may also provide a contributor to these
cumulative effects. Results point to the importance of promoting Chinook salmon recovery
to enhance population growth of Southern Resident killer whales. The physiological mea-
sures used in this study can also be used to monitor the success of actions aimed at promot-
ing adaptive management of this important apex predator to the Pacific Northwest.
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