
Disclaimer: This draft manuscript is distributed solely for purposes of scientific peer review. Its content is 
deliberative and predecisional, so it must not be disclosed or released by reviewers. Because the manuscript has not 
yet been approved for publication by the U.S. Geological Survey (USGS), it does not represent any official USGS 
finding or policy. 
 

Re-evaluation of Yellowstone Grizzly Bear Population Dynamics Provides Flawed Insights:  

Response to Doak & Cutler 

Frank T. van Manen* 

U. S. Geological Survey, Northern Rocky Mountain Science Center 

Interagency Grizzly Bear Study Team 

2327 University Way, Suite 2, Bozeman, MT 59715, USA 

406-994-5043; fax 406-994-6416 

fvanmanen@usgs.gov 

 

Michael R. Ebinger 

University of Montana, College of Forestry and Conservation 

 

Mark A. Haroldson 

U. S. Geological Survey, Northern Rocky Mountain Science Center 

Interagency Grizzly Bear Study Team 

 

Richard B. Harris 

Washington Department of Fish and Wildlife 

 

Megan D. Higgs 

Montana State University, Department of Mathematical Sciences  

 

Steve Cherry 

Montana State University, Department of Mathematical Sciences  

 

Gary C. White 

Colorado State University, Department of Fish, Wildlife, and Conservation Biology 

 

Charles C. Schwartz 

U.S. Geological Survey, Northern Rocky Mountain Science Center 

Interagency Grizzly Bear Study Team 

*Corresponding author 

Running title:  Yellowstone grizzly bear science 

Key Words:  Chao estimator, demographic projection, Doak & Cutler, grizzly bears, population 

trend, rebuttal, scientific review, Ursus arctos, Yellowstone  

Type of article:  Correspondence 

Word count:  490 

Number of references:  8  

FWS_Emails_062781

mailto:fvanmanen@usgs.gov


2 
 

Doak & Cutler (2013) critiqued methods used by the Interagency Grizzly Bear Study Team 1 

(IGBST) to estimate grizzly bear (Ursus arctos) population size and trend in the Greater 2 

Yellowstone Ecosystem (GYE).  They used simulations to support their claim that IGBST 3 

monitoring of population trend based on Chao2 estimates of females with cubs-of-the-year 4 

(FCOY) (Keating et al. 2002, Cherry et al. 2007) is biased because search effort (flight hours) 5 

increased over time.  Their model assumed that any FCOY within ~20,000–45,000 km
2
 of 6 

occupied habitat (1986–2001) was potentially observable during any given flight hour, which is 7 

clearly unreasonable.  We further demonstrate their claim that population trend increased as a 8 

direct result of more flight hours was not statistically supported by their own simulations and 9 

even less so when we used effort/area surveyed to account for population expansion (Fig. S2).  10 

Doak & Cutler further argued that by not accounting for survival and reproductive senescence, 11 

IGBST’s demographic projection models overestimate population growth.  This statement is 12 

incorrect because influence of age on survival and fecundity were investigated in detail (Harris et 13 

al. 2006, 2007; Haroldson 2006) but resulted in negligible changes in population trajectory.  14 

Doak & Cutler support their senescence argument with another set of simulations using a 15 

baseline model with constant survival and fecundity as implemented by IGBST.  The survival 16 

senescence function they used, however, was so extreme that female survival decreased from 17 

0.949 at age 19 to essentially no survival for ages ≥21, unsupported by empirical data and 18 

unrealistic for any grizzly bear population (Fig. S5).  They assessed effects of age-specific 19 

fecundity using Schwartz et al. (2003) and developed a baseline projection model (constant 20 

fecundity across age) based on Harris et al. (2007).  However, these fecundities come from very 21 

different sources (Fig. S6), were constructed for very different reasons, and led Doak & Cutler to 22 

misinterpret the influence of reproductive senescence (Fig. S7).  Where Doak & Cutler 23 
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documented 3.6% (high survival scenario) and 3.5%  (low survival) reduction of annual 24 

population growth from survival and reproductive senescence combined, our additional 25 

simulations using IGBST estimates of age-specific survival and an appropriate baseline model 26 

for fecundity indicated only 0.4% and 0% reduction in population growth, respectively (Table 27 

S1).  Doak & Cutler’s choice of extreme survival and incompatible reproductive senescence 28 

functions substantially influenced their simulation results, leading to erroneous conclusions.  We 29 

conclude their critique is unfounded when placed within the context of a thorough understanding 30 

of the data, the study system, and previous research findings and publications.  The task of 31 

IGBST is to use the best available science to ensure that federal and state agencies have objective 32 

and reliable data upon which to base their policy and management decisions (e.g., Schwartz et al. 33 

2006).  Thorough scientific review is critical to the process and can lead to important insights.  34 

However, based on our examination of their critique, Doak & Cutler do not provide such 35 

insights.  The scientific basis for our rebuttal is detailed in Supplemental Information.   36 
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