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Appendix S3 	Parameter uncertainty ranges
3.1  	Population estimate
In our simulation model scenarios, we randomly increased or decreased population estimates by up to 40%.  Overall, the average change in government population unit population estimates between 2004 and 2012 was approximately -10%, though adjustments ranged from -89% to 130% (Appendix S3 Figure 1A; [1], [2], and [3]).  These adjusted values reflected modifications to population estimates, such as inclusion of new capture-recapture data or model refinement, not changes in the population [3].  DNA inventories (used in the estimation of approximately 14% of population units as of 2010), the most rigorous population estimates used by the government, still contain considerable uncertainty.  The 95% confidence interval widths around estimates range from 33% to 152%, with an average of 70%, of the magnitude of the point estimate (Appendix S3 Figure 1B; [1], [4], and  [5]).  Moreover, the magnitude of uncertainty for population estimates derived from models and/or from expert opinions is untested and unknown.  In summary, the ±40 % range used in our simulations is considerably narrower than that suggested by the wide confidence intervals in DNA capture-recapture estimates, large fluctuations in the government’s population unit population estimates throughout the study period, and the heavy reliance on model-derived and/or expert-based estimates.

3.2  	Annual Allowable Mortality
Annual allowable mortality (AAM) values are not empirically derived for each population unit.  Instead, estimates are based on a sliding scale dictated by government estimates of a given population unit’s habitat quality and estimates of population vital rates  [6], [7], with a maximum possible value of 6% (above; [8]).  Importantly, this rate assumes that female mortality comprises 30% or less of the total mortality.  However, published estimates of maximum AAM values vary widely. Data from Bunnel and Tait [9] modeling suggested maximum AAM for “maximally productive populations” to be 5.7%, though others considered their estimates of reproductive rates and survivorship were “very generous” [10].  Sidorowicz and Gilbert [11] estimated AAM to be 2-3% in a Yukon population, whereas simulation by McLoughlin [12] estimated maximum AAM values of 4.9% for good habitat, 2.8% for moderate, and 0% for poor habitat within BC.  In the Northern Continental Divide area, Mace et al. [13] calculated vital rates suggesting an AAM of approximately 3%.  In Yellowstone, Schwartz et al. [14] estimated up to 9% of female mortality could occur without population decline; however, this estimate included natural mortality, whereas the BC government AAM parameter represents only human-caused mortality.  Hovey and McLellan [15] estimated maximum finite rates of increase approximately 8.5% (95% CI of 3.2-13.6%), though, similar to Schwartz et al. [14] this estimate is only relevant in terms of all mortality.   Similarly, simulation modeling found a total mortality (human and natural) of 10 bears per year to be sustainable in an initial population of 100 bears modelled after the Yellowstone populations [16], [17], but this estimate depended on strong density-dependence for which there is mixed evidence [10]. Pease et al. [18] found that survival in Yellowstone grizzly populations was food-dependent, with finite rates of increase of up to 7% in years with abundant food (white-bark pine mast years), and -5% in non-mast years.  Overall, population growth was likely positive, though given uncertainty in estimates the authors recommended cautious management.  In our simulation model scenarios, we increased or decreased annual allowable mortality (AAM) values by up to 2% of the population estimate, resulting in maximum provincial AAMs ranging from 4% to 8%, centered on the maximum AAM point estimate of 6% currently used, a range considerably narrower than that suggested by the literature.

3.3   	Unreported Mortality
We increased or decreased unreported mortality estimates, ranging from half to twice the current point estimate for each population unit. Currently, unreported mortality estimates used by the province range from 0.3% to 2.2% of population unit populations (unpublished data). Even when explicitly studied, however, unreported mortality is notoriously difficult to estimate [19], [20].  Data from BC and beyond suggest that in many cases it could be considerably higher than estimates currently used.  For example, in northwestern Alaska, less than half of grizzly bear hunting pre-1990 was thought to be reported [10], whereas wounding loss of black bears was found to account for 9% of human-caused kills on Alaska’s Kenai Peninsula from 1982-1987 [21], losses that might have occurred unknown even to the hunters.  In a study of radio-collared grizzly bears in the Selkirk mountains that straddle southeastern BC, northeastern Washington, and northwestern Montana, Knick and Kasworm [22] found that the only source of death (27% of 11 bears collared) from 1983 to 1987 was illegal mortality.  A meta-analysis by McLellan et al. [23] of grizzly mortality in the Canadian and American Rockies, 1975-1997, found that 26% of kills were illegal.  These data supported the estimate reported by Peek et al. [19] that illegal kill of grizzlies comprised 25% of all human-caused mortality from 1970-1977.  Our simulated uncertainty range, from half to twice the value of currently used estimates of unreported mortality, is therefore considerably narrower than the range suggested by the literature.

We excluded one population unit (South Rockies) from these analyses in 2004–2006 because the mortality limit for this period was set manually by the government, without record of relevant parameters.   No mortalities were detected for Bowron, North Monashee, or Tagish in 2001-2003, or Francois in 2004-2006, so these were also excluded from simulated overmortality assessments. 
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[bookmark: _Ref350689268]Appendix S3 Figure 1 A) Magnitude of confidence intervals as percent of point estimate for DNA capture-recapture inventories of Grizzly Bears (U. arctos horribilis) in British Columbia, Canada.  Data from [1], [4], and  [5].  B) Percent change in estimated population size of Grizzly Bear (Ursus arctos) Population Units (population units) in British Columbia, Canada, from 2004 to 2008 (black bars) and 2004 to 2012 (grey bars)  Data from [2], [1], and [3]. 
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