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INTRODUCTION 
 

 

Frank T. van Manen and Mark A. Haroldson, 
Interagency Grizzly Bear Study Team, U.S. 
Geological Survey 

This Report 
 

This Annual Report summarizes results of 
grizzly bear (Ursus arctos) monitoring and 
research conducted in the Greater Yellowstone 
Ecosystem (GYE) by the Interagency Grizzly Bear 
Study Team (IGBST) during 2017. This report also 
contains a summary of grizzly bear management 
actions to address conflict situations. Annual 
reports of the IGBST summarize annual data 
collection. Because additional information may be 
obtained after publication, data summaries are 
subject to change. Data, analyses, and summaries 
presented in this report supersede previously 
published data and analyses and interpretations 
may be subject to change contingent on future 
manuscript publication and the peer review 
process.  

 
The More Things Change, the More They Stay 
the Same 
 
 From a policy standpoint, 2017 was a 
noteworthy year for grizzly bear conservation. A 
Final Rule to delist the Yellowstone grizzly bear 
population was published on 30 June 2017 (U.S. 
Fish and Wildlife Service 2017) and took effect 30 
days later, removing federal population protections 
provided under the Endangered Species Act. We 
recognize that the delisting of the population may 
raise concerns among some stakeholders regarding 
future monitoring and how scientific data are used 
to inform management. In reference to the subtitle 
of this section, the delisting marks a distinct shift 
in management authority from the federal 
government to the states of Wyoming, Montana, 
and Idaho, however, the role and responsibilities of 
IGBST will not change. We reaffirm our 
commitment to conducting independent science 
and communicating the findings to managers and 
the public at large. We emphasize that the IGBST 
will continue to monitor the population with effort 
and intensity similar to that of previous years, and 
as was specified in the 2016 Conservation 

Strategy, which was developed and signed by 
members of the Yellowstone Ecosystem 
Subcommittee of the Interagency Grizzly Bear 
Committee (now renamed to the Yellowstone 
Grizzly Bear Coordinating Committee).  

Importantly, another thing that has not 
changed is the status and trend of the population 
itself. As you will learn in the subsequent chapters, 
the population status within the Demographic 
Monitoring Area (DMA) of the GYE remains 
stable to increasing. Additional indicators (e.g., 
new individuals encountered, range expansion, and 
long-term mortality rates) support that 
interpretation (see 2016 Annual Report, pages 1–3 
for an overview). 
 
Population Monitoring 
 

We followed monitoring protocols and 
recovery criteria established under the 2016 
Conservation Strategy (Yellowstone Ecosystem 
Subcommittee 2016). Given that we now operate 
under updated criteria, we provide the population 
criteria from the 2016 Conservation Strategy here 
for reference (slightly edited for clarity):  

Demographic Recovery Criterion 1—
Maintain a minimum population size of 500 
animals and at least 48 females with cubs-of-the-
year (hereafter, females with cubs) within the 
DMA (Fig. 1), as calculated by IGBST using 
methods established in published, peer-reviewed 
scientific literature and following the most recent  
protocol, as posted on the IGBST website. The 
estimate of total population size cannot drop below 
500 or 48 females with cubs in three consecutive 
years. The 48 females with cubs metric is a model-
averaged estimate of documented unique females 
with cubs as described in Appendix C of the 
Conservation Strategy. 

Demographic Recovery Criterion 2—
Sixteen of 18 bear management units within the 
Primary Conservation Area must be occupied by 
females with young, with no two adjacent bear 
management 
units unoccupied, during a 6-year sum of 
observations. This criterion ensures that 
reproductive females occupy the majority of the 
Primary Conservation Area and are not 
concentrated in one portion of the ecosystem. 

Demographic Recovery Criterion 3—
Maintain the population within the DMA around 
the 2002–2014 model-averaged Chao 2 estimate of 

http://igbconline.org/wp-content/uploads/2016/03/161216_Final-Conservation-Strategy_signed.pdf
http://igbconline.org/wp-content/uploads/2016/03/161216_Final-Conservation-Strategy_signed.pdf
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674 (95% CI = 600–747; 90% CI = 612–735) by 
maintaining annual mortality limits for 
independent-age (Ó2 years old) females, 
independent-age males, and dependent young 
(cubs and yearlings) as shown in Table 2 of the 
Conservation Strategy. The varying mortality rates 
were motivated by the objective of state managers 
to maintain population size near the model-
averaged Chao2 population estimate of 674 bears 
that occurred during the time period the population 
had a relatively flat population trajectory. If 
mortality limits are exceeded for any sex or age 
class for three consecutive years and any annual 
population estimate falls below 612 (the lower 
bound of the 90% confidence interval), the IGBST 
will undertake a Biology and Monitoring Review 
to inform the appropriate management response. If 
any annual population estimate falls below 600 
(the lower bound of the 95% confidence interval), 
this criterion will not be met and there will be no 
discretionary mortality, except as necessary for 
human safety. 
            In 2017, the model-averaged Chao2 
estimate was 57 females with cubs within the 
DMA, from which we derived a total population 
estimate of 718 (see “Estimating Number of 
Females with Cubs”. These estimates are similar 
to those from previous years and continue to 
support the notion that the population within the 
DMA may be oscillating around a long-term mean, 
which we predicted in previous annual reports and 
other publications (e.g., van Manen et al. 2016). 
Referencing the total population estimate of 718 
against Table 2 of the 2016 Conservation Strategy, 
total mortality thresholds for independent females, 
independent males, and dependent young are 9%, 
20% and 9%, respectively.  
 
Habitat Monitoring 

 
In this annual report, we report on items 

identified in the 2016 Conservation Strategy. This 
report is also the 10 detailing monitoring programs 
implemented since the 2007 delisting rule and 
continues to document: 1) changes in secure 
habitat, open motorized access route density, and 
total motorized route density inside the Primary 
Conservation Area (equivalent to the former U.S. 
Fish and Wildlife Service Recovery Zone); 2) 
changes in number and capacity of developed sites 
inside the Primary Conservation Area; and 3) 
changes in number of commercial livestock 

allotments, changes in the number of permitted 
domestic sheep animal months inside the Primary 
Conservation Area, and livestock allotments with 
grizzly bear conflicts during the last 5 years 
(Appendix A). 

Habitat monitoring includes documenting 
indices of abundance for 3 high-calorie foods 
throughout the GYE: 1) cutthroat trout 
(Oncorhynchus clarkii) spawning numbers, 2) bear 
use of army cutworm moth (Euxoa auxiliaris) 
sites, and 3) whitebark pine (Pinus albicaulis) cone 
production. We previously also reported on a 
fourth high-calorie food source, winter-kill 
carcasses of large ungulates. That resource was 
indexed based on spring carcass surveys in 
Yellowstone National Park. However, we are no 
longer conducting those surveys. The primary 
reason for this is the small number of ungulate 
carcasses observed in recent survey years, which 
does not produce sufficient data for trend analysis. 
In this annual report we present a final, summary 
report of the spring ungulate carcass surveys.  

Results of these monitoring efforts have 
been reported by the IGBST for numerous years 
and are reported here for 2017. Additionally, 
monitoring of the health of whitebark pine in the 
ecosystem continued with the cooperation of the 
Greater Yellowstone Whitebark Pine Monitoring 
Working Group. We reference these monitoring 
efforts in Appendix B. The protocol has been 
modified to document mortality rate in whitebark 
pine from all causes, including mountain pine 
beetle (Dendroctonus ponderosae). 
 
History and Purpose of the IGBST 
 

It was recognized as early as 1973 
that a better understanding of the dynamics 
of grizzly bears in the GYE would best be 
accomplished by a centralized research 
group responsible for collecting, managing, 
analyzing, and distributing information. To 
meet this need, agencies formed the 
IGBST, a cooperative effort among the 
U.S. Geological Survey, National Park 
Service, U.S. Forest Service, U.S. Fish and 
Wildlife Service, and the state wildlife 
agencies of Idaho, Montana, and Wyoming. 
The Eastern Shoshone and Northern 
Arapaho Tribes formally joined the study 
team in 2009. Responsibilities of the 
IGBST are to: 1) conduct short- and long-
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term research projects addressing 
information needs for bear management; 2) 
monitor the bear population, including 
status and trend, numbers, reproduction, 
and mortality; 3) monitor grizzly bear 
habitats, foods, and impacts of humans; and 
4) provide technical support to agencies 
and other groups responsible for the 
immediate and long-term management of 
grizzly bears in the GYE. Additional details 
can be obtained at our web site: 
http://www.usgs.gov/norock/igbst. 

Quantitative data on grizzly bear 
abundance, distribution, survival, mortality, 
nuisance activity, and bear foods are critical to 
formulating management strategies and decisions. 
Moreover, this information is necessary to evaluate 
the recovery process. The IGBST coordinates data 
collection and analysis on an ecosystem scale, 
prevents duplication of effort, and pools limited 
economic and personnel resources. 
 
Previous and Recent Research 
 

Since 1975, the IGBST has produced annual 
reports and numerous scientific publications 
summarizing the team’s monitoring and research 
efforts within the GYE. Descriptions of the study 
area and sampling techniques are reported by 
Blanchard (1985), Mattson et al. (1991a), 
Haroldson et al. (1998), and Schwartz et al. (2006). 
A new book published by Yellowstone Forever 

and the U.S. Geological Survey (White et al. 2017) 

provides a comprehensive overview of the ecology 
and management history of Yellowstone grizzly 
bears: Yellowstone Grizzly Bears – Ecology and 
Conservation of an Icon of Wildness. From the 
closures of open-pit garbage dumps to the recent 
delisting, the book provides a richly illustrated and 
accessible resource for anyone interested in the 
natural history of Yellowstone’s iconic species and 
the most recent research findings from the IGBST. 
The book can be purchased from Yellowstone 
Forever and is also available free as a PDF file.  

Development and enhancement of data 
collection and analysis techniques continues. As 
our summaries of recent longitudinal studies 
underscore, through long-term research and 
monitoring we continue to collect detailed data to 
support a variety of analyses, providing researchers 
and managers with a comprehensive assessment of 
population dynamics. We are currently in the 
process of re-evaluating criteria for the rule set to 
identify unique females with cubs. We are also 
collaborating with other researchers to develop 
integrated population models, or IPMs, which 
would take advantage of the full suite of data we 
collect on an annual basis. By integrating different 
data, our goal is to improve the reliability and 
precision of estimates of population size and trend. 

Finally, a recent IGBST collaboration with 
the Northern Continental Divide Ecosystem 
(NCDE) Science Team (Peck et al. (2017) focused 
on identifying potential movement paths for male 
grizzly bears between the NCDE and GYE 
populations. Connectivity between these 2 
populations is a management objective of both 
state and federal wildlife managers and would 
enhance the genetic health of the GYE population. 
The study used GPS-derived movement data from 
male grizzly bears and step-selection habitat 
models to predict likely paths. Our findings (Fig. 
1) provide detailed, spatially explicit information 
for land managers and organizations working to 
identify, prioritize, and conserve areas that will 
maintain or enhance potential movement of male 
grizzly bears between these populations (e.g., 
through conservation easements and land 
purchases; mitigation of highway and other 
infrastructure barriers; proactive education and 
attractant management programs to prevent or 
reduce human–bear conflict).  

 
 
 

http://www.usgs.gov/norock/igbst
https://www.usgs.gov/centers/norock/science/igbst-annual-reports?qt-science_center_objects=1#qt-science_center_objects
https://www.usgs.gov/centers/norock/science/igbst-annual-reports?qt-science_center_objects=1#qt-science_center_objects
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Fig. 1. Predictions of randomized shortest paths (RSP) 
from the Northern Continental Divide Ecosystem 
(NCDE) to the Greater Yellowstone Ecosystem (GYE) 
based on data from GPS-collared, independent-age (Ó2 
years old) males monitored during 2000–2015. Shown 
are predicted paths with the highest level of exploration 
versus optimal movement (ɗ = 0.0001). Locations of 21 
confirmed records of grizzly bear presence are shown 
as blue triangles. From Peck et al. (2017). 
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BEAR MONITORING AND 

POPULATION TREND 
 
Marked Animals (Mark A. Haroldson and Chad 
Dickinson, Interagency Grizzly Bear Study Team, 
U.S. Geological Survey; and Daniel D. Bjornlie, 
Wyoming Game and Fish Department) 
 

During the 2017 field season, we 
captured 87 individual grizzly bears on 99 
occasions (Table 1), including 26 females (11 
adult), 54 males (34 adult) and 7 bears (6 
yearlings, 1 subadult) of unknown sex that were 
released without handling. Fifty-eight (67%) 
individuals were bears not previously marked. 
The percent of previously unmarked individual 
grizzly bears captured annually during 1998–
2017 has remained relatively constant, averaging 
62%, with no evidence (F = 0.263, 1 df, P = 
0.614) of a change in trend (Fig. 2). This result 
suggests that bears are recruiting into the 
population at a relatively constant rate. In this 
closed population, we would expect the number 
of new individuals encountered annually to 
decline if bears were not recruiting into the 
population.  

We conducted research capture efforts for 
a total 779 trap days (1 trap day = 1 trap set for 1 
day). Research trapping operations resulted in 62 
captures of 53 individual grizzly bears for a 

trapping success rate of 1 grizzly bear capture 
every 12.6 trap days.  

There were 37 management captures of 
35 individual bears during 2017 (Tables 1 and 2), 
including 8 females (2 adults), and 27 males (13 
adults). Fifteen individual bears (3 females, 12 
males), were relocated because of conflict 
situations (Table 1). One subadult male (#904, 
Table 1) was transported after capture at a cattle 
depredation site; he subsequently returned to the 
vicinity of his initial conflict site, was captured at 
a second cattle depredation and subsequently 
removed. Another adult male (#736, Table 1) 
captured in the vicinity of cattle depredations 
was instrumented and released on site. 
Additional cattle depredations confirmed his 
involvement and he was removed from the 
population. In total there were 16 management 
captures that resulted in removals (2 females, 14 
males) during 2017 (Table 1). One 27-year-old 
male (#228, Table 1) was captured twice at 
research trap sites in May and was later removed 
after breaking into multiple buildings and 
obtaining food rewards in October.  

 We radiomonitored 111 individual 
grizzly bears during the 2017 field season, 
including 48 (34 adults) females (Tables 2 and 
3). Fifty-eight grizzly bears entered their winter 
dens wearing active transmitters. Since 1975, 
907 individual grizzly bears have been 
radiomarked in the GYE.

 

 
 

Fig. 2. Percent of previously unmarked (new individuals) and total number of grizzly bears captured annually 
in the Greater Yellowstone Ecosystem, 1998–2017. 
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Table 1. Grizzly bears captured in the Greater Yellowstone Ecosystem during 2017. 
Bear Sex Age Date General locationa Capture type Release 

sitea Handlerb 

Unm1 Male Subadult 03/24/17 Greybull River, PR-WY Management Removed 
(201701) WGFD 

877 Male Subadult 04/12/17 Dell Crk, PR-WY Management Removed 
(201702) WGFD 

G223 Female Yearling 04/22/17 Jakeys Fork, PR-WY Management On site WGFD 
G224 Male Yearling 04/23/17 Jakeys Fork, PR-WY Management On site WGFD 
884 Male Adult 04/29/17 Pat O'Hara Crk, PR-WY Management Transport WGFD 

G225 Male Subadult 05/09/17 
South Fork Shoshone, 

PR-WY Management Transport WGFD 

G226 Male Subadult 05/10/17 
South Fork Shoshone, 

PR-WY Management Transport WGFD 

885 Male Adult 05/10/17 
South Fork Shoshone, 

PR-WY Management Transport WGFD 
630 Male Adult 05/19/17 Antelope Crk, YNP Research On site IGBST 
886 Female Subadult 05/22/17 Carter Crk, PR-WY Management Transport WGFD 
887 Male Adult 05/22/17 Elk Crk, YNP Research On site IGBST/YNP 
228 Male Adult 05/24/17 Stephens Crk, YNP Research On site IGBST 
228 Male Adult 05/25/17 Stephens Crk, YNP Research On site IGBST 

228 Male Adult 10/14/17 Grayling Crk, PR-MT Management Removed 
(201735) MTFWP 

888 Male Adult 05/25/17 Gibbon River, YNP Research On site IGBST 
888 Male Adult 06/05/17 Gibbon River, YNP Research On site IGBST 
889 Male Subadult 06/01/17 Horse Crk, SNF Research On site WGFD 
890 Male Subadult 06/02/17 Buck Crk, PR-WY Management Transport WGFD 
769 Male Adult 06/05/17 Stephens Crk, YNP Research On site IGBST 
891 Male Adult 06/05/17 Charlie Crk, SNF Research On site WGFD 
892 Male Adult 06/08/17 East Fork Long Crk Research On site WGFD 

G227 Male Subadult 06/11/17 Brent Crk, PR-WY Research On site WGFD 
G228 Male Adult 06/12/17 Frontier Crk, SNF Research On site WGFD 
893 Female Adult 06/16/17 Charlie Crk, SNF Research On site WGFD 
894 Male Adult 06/16/17 Horse Crk, SNF Research On site WGFD 
695 Male Adult 06/16/17 Gibbon River, YNP Research On site IGBST 
227 Male Adult 06/16/17 Gibbon River, YNP Research On site IGBST 
227 Male Adult 07/09/17 Henrys Fork, CTNF Research On site IDFG 
227 Male Adult 07/12/17 Warm River, CTNF Research On site IDFG 
227 Male Adult 07/13/17 Warm River, CTNF Research On site IDFG 
227 Male Adult 07/14/17 Warm River, CTNF Research On site IDFG 
895 Female Adult 06/18/17 Tappen Crk, SNF Research On site WGFD 

G229 Male Subadult 06/19/17 
East Fork Long Crk, 

SNF Research On site WGFD 
896 Female Subadult 06/20/17 Tappen Crk, SNF Research On site WGFD 

G230 Male Adult 06/23/17 Horse Crk, SNF Research On site WGFD 
816 Male Adult 06/30/17 Trout Crk, SNF Research On site WGFD 
897 Male Adult 06/30/17 Standard Crk, BDNF Research On site IGBST 

898 Female Adult 06/30/17 Trout Crk, SNF Research On site WGFD 
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Table 1. Continued. 
Bear Sex Age Date General locationa Capture type Release 

sitea Handlerb 

786 Female Adult 07/01/17 Papoose Crk, PR-MT Research On site IGBST 
Unm2 Unk Yearling 07/02/17 Enos Crk, SNF Research On site WGFD 

Unm12 Unk Yearling 07/02/17 Enos Crk, SNF Research On site WGFD 
899 Female Subadult 07/08/17 Warm River, CTNF Research On site IDFG 
899 Female Subadult 08/04/17 Warm River, CTNF Research On site IDFG 

824 Male Adult 07/09/17 West Goosewing Crk, BTNF Management Removed 
(201710) WGFD 

900 Female Subadult 07/10/17 Beauty Crk, BTNF Research On site WGFD 
736 Male Adult 07/11/17 West Fork Madison, BDNF Management On site WS 

736 Male Adult 08/21/17 West Fork Madison, BDNF Management Removed 
(201720) WS 

653 Male Adult 07/12/17 Henrys Fork, CTNF Research On site IDFG 
653 Male Adult 08/12/17 Bootjack Crk, CTNF Research On site IDFG 

G231 Female Subadult 07/12/17 Beauty Crk, BTNF Research On site WGFD 
902 Male Adult 07/14/17 Papoose Crk, PR-MT Research On site IGBST 
485 Female Adult 07/15/17 Gneiss Crk, YNP Research On site IGBST 
903 Female Adult 07/17/17 Jesse Crk, CTNF Research On site IDFG 
904 Male Adult 07/19/17 Green River, BTNF Management Transport WGFD 

904 Male Adult 09/12/17 Mosquito Lake, BTNF Management Removed 
(201726) WGFD 

905 Female Adult 07/20/17 Beauty Crk, BTNF Research On site WGFD 

825 Male Adult 07/21/17 Green River, BTNF Management Removed 
(201712) WGFD 

880 Male Subadult 07/21/17 Green River, BTNF Management Transport WGFD 
763 Male Adult 07/27/17 Enget Crk, CTNF Research On site IDFG 
906 Female Adult 07/29/17 East Fork Cream Crk, CGNF Research On site IGBST 
907 Female Subadult 07/31/17 Meadow Crk, CGNF Research On site IGBST 
908 Male Subadult 07/31/17 East Fork Cream Crk, CGNF Research On site IGBST 
909 Female Subadult 08/02/17 East Fork Cream Crk, CGNF Research On site IGBST 

G130 Male Adult 08/02/17 North Fork Owl Crk, PR-WY Management Removed 
(201713) WGFD 

910 Male Subadult 08/04/17 Eldridge Crk, CGNF Research On site IGBST 

866 Male Subadult 08/05/17 Gypsum Crk, BTNF Management Removed 
(201716) WGFD 

Unm3 Unk Yearling 08/07/17 Henrys Fork, CTNF Research On site IDFG 
911 Female Subadult 08/10/17 Buck Crk, CGNF Research On site IGBST 
912 Female Subadult 08/10/17 Eldridge Crk, CGNF Research On site IGBST 
711 Male Adult 08/10/17 Warm River, CTNF Research On site IDFG 

Unm4 Male Yearling 08/10/17 Camp Crk, SNF Management Removed 
(201718) WGFD 

Unm5 Male Yearling 08/09/17 Camp Crk, SNF Management Removed 
(201719) WGFD 

810 Male Adult 08/11/17 Greybull River, PR-WY Management Transport WGFD 
G232 Male Subadult 08/12/17 Eldridge Crk, CGNF Research On site IGBST 
Unm6 Unk Yearling 08/12/17 Meadow Crk, CGNF Research On site IGBST 
Unm7 Unk Yearling 08/12/17 Meadow Crk, CGNF Research On site IGBST 

720 Female Adult 08/18/17 Wigwam Crk, CGNF Management On site WS 
913 Female Subadult 08/23/17 Wyoming Crk, CTNF Research On site IDFG 
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Table 2. Annual number of grizzly bears monitored, captured, and transported 
in the Greater Yellowstone Ecosystem, 1980–2017. 
  Number 

monitored 
Individuals 

trapped 
Total captures   

Year Research Management Transports 
1980 34 28 32 0 0 
1981 43 36 30 35 31 
1982 46 30 27 25 17 
1983 26 14 0 18 13 
1984 35 33 20 22 16 
1985 21 4 0 5 2 
1986 29 36 19 31 19 
1987 30 21 15 10 8 
1988 46 36 23 21 15 
1989 40 15 14 3 3 
1990 35 15 4 13 9 
1991 42 27 28 3 4 
1992 41 16 15 1 0 
1993 43 21 13 8 6 
1994 60 43 23 31 28 
1995 71 39 26 28 22 
1996 76 36 25 15 10 
1997 70 24 20 8 6 
1998 58 35 32 8 5 
1999 65 42 31 16 13 
2000 84 54 38 27 12 
2001 82 63 41 32 15 
2002 81 54 50 22 15 
2003 80 44 40 14 11 
2004 78 58 38 29 20 
2005 91 63 47 27 20 
2006 92 54 36 25 23 
2007 86 65 54 19 8 
2008 87 66 39 40 30 
2009 97 79 63 34 25 
2010 85 95 36 75 52 
2011 92 86 61 46 24 
2012 112 88 47 56 35 
2013 88 65 58 30 20 
2014 94 70 51 30 20 
2015 101 89 34 72 41 
2016 106 96 59 49 18 
2017 99 87 62 37 15 

 

 

  



10 
 

Table 3. Grizzly bears radiomonitored in the Greater Yellowstone Ecosystem during 2017. 
        Monitored Current 

Bear Sex Age Offspringa Out of den Into den status 

227 M Adult   Yes No Cast 
228 M Adult 

 
No No Removed 

394 M Adult   No   Den/cast? 
399 F Adult 2 cubs Yes Yes Active 
427 M Adult   Yes No Cast 
439 F Adult 3 cubs Yes No Cast 
468 M Adult   Yes   Active 
485 F Adult 3 cubs, 3 lost  No No Killed 
506 M Adult   Yes Yes Active 
516 M Adult 

 
No Yes Active 

630 M Adult   No   Cast 
653 M Adult 

 
Yes Yes Active 

676 F Adult 1 yearling, lost? Yes Yes Active 
678 F Adult 2 cubs, 1 lost? Yes Yes Active 
679 M Adult   Yes Yes Active 
695 M Adult 

 
No Yes Active 

711 M Adult   No No Killed 
728 F Adult 3 2-year olds, weaned Yes No Cast 
736 M Adult 

 
No No Removed 

743 F Adult 2 2-year olds, weaned Yes Yes Active 
747 F Adult 2 cubs Yes No Cast 
749 F Adult None Yes Yes Active 
762 F Adult None Yes Yes Active 
763 M Adult   No Yes Active 
772 M Adult 

 
No Yes Active 

773 F Adult None Yes Yes Active 
782 M Adult 

 
Yes No Cast 

786 F Adult 1 cub, lost Yes Yes Active 
788 M Adult 

 
Yes No Probable battery failure 

789 M Adult   No Yes Active 
799 F Adult 2 yearlings No No Dead 
800 F Adult None Yes No Cast 
803 M Adult Not seen No No Dead 
808 M Subadult   Yes No Cast 
810 M Adult 

 
No Yes Active 

815 F Adult 1 yearling Yes Yes Active 
816 M Adult 

 
No No Cast 

819 M Adult   Yes No Cast 
824 M Adult 

 
Yes No Removed 

825 M Adult   Yes No Removed 
828 M Adult 

 
Yes No Cast 

831 F Adult 1 2-year old, weaned Yes No Cast 
833 F Adult 2 cubs, 1 lost  Yes Yes Active 
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Table 3. Continued. 
        Monitored Current 

Bear Sex Age Offspringa Out of den Into den status 

840 M Adult   Yes No Cast 
842 M Adult 

 
Yes No Cast 

848 F Adult 1 2-year old, weaned Yes Yes Active 
851 F Adult 2 cubs Yes Yes Active 
852 M Adult   Yes No Cast 
853 M Adult 

 
Yes Yes Active 

855 M Adult   Yes No Cast 
856 M Adult 

 
Yes No Cast 

857 F Adult 3 cubs, lost 1  Yes Yes Active 
858 M Adult 

 
Yes No Cast 

859 M Subadult   Yes No Cast 
861 F Adult 2 cubs, lost 2  Yes No Dead 
863 F Subadult None Yes Yes Active 
864 F Adult None Yes No Cast 
865 M Subadult   Yes No Cast 
866 M Subadult 

 
Yes No Removed 

867 F Subadult None Yes Yes Active 
868 F Adult None Yes Yes Active 
869 F Adult 2 3-year olds, weaned Yes Yes Active 
870 M Subadult 

 
Yes No Cast 

871 F Adult 2 yearlings Yes No Killed 
872 M Adult 

 
Yes No Cast 

873 M Adult   Yes No Cast 
875 F Adult 3 cubs, 1 lost  Yes Yes Active 
876 F Subadult None Yes Yes Active 
877 M Subadult 

 
Yes No Removed 

878 M Adult   Yes Yes Active 
879 M Subadult 

 
Yes Yes Active 

880 M Subadult   Yes Yes Active 
881 M Adult 

 
Yes No Cast 

882 M Adult   Yes No Cast 
883 F Subadult None Yes Yes Active 
884 M Adult   No No Cast 
885 M Adult 

 
No No Cast 

886 F Subadult None No Yes Active 
887 M Adult 

 
No No Cast 

888 M Adult   No Yes Active 
889 M Yearling 

 
No No Cast 

890 M Subadult   No Yes Active 
891 M Adult 

 
No No Cast 

892 M Adult   No No Cast 
893 F Adult None No Yes Active 
894 M Adult   No No Cast 
895 F Adult None No Yes Active 
896 F Subadult None No Yes Active 
897 M Adult   No No Cast 
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Table 3. Continued. 
        Monitored Current 

Bear Sex Age Offspringa Out of den Into den status 

898 F Adult 2 yearlings No Yes Active 
899 F Subadult None No Yes Active 
900 F Yearling (Mom - #905) No Yes Active 
902 M Adult 

 
No Yes Active 

903 F Adult 3 cubs, 3 lost  No No Killed 
904 M Subadult 

 
No No Removed  

905 F Adult 3 yearlings (1 - #900) No Yes Active 
906 F Adult 2 yearlings No Yes Active 
907 F Subadult None No Yes Active 
908 M Subadult 

 
No Yes Active 

909 F Subadult None No Yes Active 
910 M Subadult 

 
No No Cast 

911 F Subadult None No Yes Active 
912 F Subadult None No Yes Active 
913 F Subadult None No Yes Active 
914 F Adult 2 cubs No Yes Active 
915 F Adult Not seen No Yes Active 
916 M Adult 

 
No Yes Active 

917 M Adult   No Yes Active 
918 M Subadult 

 
No Yes Active 

919 F Subadult None No Yes Active 
920 M Subadult   No   Missing 
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Estimating Number of Females with Cubs (Mark 
A. Haroldson and Frank T. van Manen, 
Interagency Grizzly Bear Study Team, U.S. 
Geological Survey; and Daniel D. Bjornlie, 
Wyoming Game and Fish Department) 
 
I. Assessing Trend and Estimating Population 
Size from Observations of Unique Females with 
Cubs 
 
Background 
 

Under the 2016 Conservation Strategy for 
the grizzly bears in the GYE (Yellowstone 
Ecosystem Subcommittee 2016), IGBST is tasked 
with annually estimating the number of female 
grizzly bears with cubs in the GYE population, 
determining trend for this segment of the 
population, and estimating size of specific 
population segments to assess annual mortalities 
relative to population size. Here, we present our 
2017 findings for counts of unique females with 
cubs, and the population estimate derived from 
numbers of females with cubs observed within the 
Demographic Monitoring Area (DMA) based on 
the most recent vital rates from the period 2002–
2011 (IGBST 2012).  
 
Methods 
 

Specific procedures used to accomplish the 
above-mentioned tasks under the previous 
protocols are presented in IGBST (2005, 2006) and 
Harris et al. (2007). Under these protocols only 
females with cubs observed within the DMA (Fig. 
3) are counted for the Chao2 estimate. The most 
recent vital rates and ratios for numerical 
estimation of specific population segments are 
provided in IGBST (2012). 
Briefly, the Knight et al. (1995) rule set is used to 
estimate the number of unique females with cubs 
and tabulate sighting frequencies for each family. 
We then apply the Chao2 estimator (Chao 1989, 
Wilson and Collins 1992, Keating et al. 2002, 
Cherry et al. 2007) to sighting frequencies for each 
unique family. This estimator accounts for 
individual sighting heterogeneity and produces an 
estimate for the number of females with cubs 
present in the population. Next, we estimate trend 
and rate of change (ɚ) for the number of unique 
females with cubs in the population from the 

natural log (Ln) of the annual 2
ˆ

ChaoN estimates 
using linear and quadratic regressions with model 
averaging (Burnham and Anderson 2002). The 
quadratic model is included to detect changes in 
trend. Model AICc (Akaike Information Criterion) 
weight will favor the quadratic model if the rate of 
change levels off or begins to decline (IGBST 
2006, Harris et al. 2007). This process smoothes 
variation in annual estimates that result from 
sampling error or pulses in numbers of females 
producing cubs due to natural processes (i.e., 
process variation). Some changes in previous 
model-averaged estimates for unique females with 
cubs ( MAFCN̂ ) are expected with each additional 
year of data. Retrospective adjustments to previous 
estimates are not done (IGBST 2006). 
Demographic Recovery Criterion 1 specifies a 
minimum of 48 females with cubs for the current 
year ( MAFCN̂ ) (Yellowstone Ecosystem 
Subcommittee 2016). Given the assumption of a 
reasonably stable sex and age structure, trend for 
the females with cubs represents the rate of change 
for the entire population (IGBST 2006, Harris et al. 
2007). It follows that estimates for specific 
population segments can be derived from MAFCN̂  
and the estimated stable age distribution for the 
population. Estimates for specific population 
segments and associated confidence intervals 
follow IGBST (2005, 2006) for the previous 
protocol and IGBST (2012) for the updated 
protocol, which incorporates observed changes in 
vital rates during 2002–2011 and is based on the 
DMA. In modeling the rate of change (trend) of 
females with cubs as described in the Supplement 
to the Reassessing Methods Document (IGBST 
2006), if the AICc weight favors the quadratic term 
and corresponding ȹAICc Ó2.0 compared with the 
linear model for 3 consecutive years, a full review 
of the population’s demographics will be 
undertaken to better understand its status 
(Yellowstone Ecosystem Subcommittee 2016). 
 
2017 Sightings of Females with Cubs and number 
Unique   
 

We documented 180 verified sightings of 
females with cubs during 2017 in the GYE. Nearly 
twice as many observations of females with cubs 
were obtained from aerial sources (63.9%) than 
from ground observers (36.1%, Table 4). We were 
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able to differentiate 58 unique females with cubs 
from the 180 sightings using the rule set described 
by Knight et al. (1995). Four sightings (2.2%) from 
3 unique females occurred outside the DMA (Fig. 
3). One of the 58 unique females was only 
observed (n = 1 sightings) outside the DMA. 
Thirty-three (18.3%) observations from an 
estimated 14 unique females with cubs occurred 
within the boundary of Yellowstone National Park 
(YNP).  

The total number of cubs observed during 
initial sightings of the 58 unique females with cubs 
was 115 and mean litter size was 1.98 (Table 5). 
There were 15 single cub litters, 30 litters of twins, 
and 12 litters of triplets, and 1 litter of quadruplets 
(Table 5). Including only initial observations that 
occurred inside the DMA, there were 57 unique 
females with a total of 113 cubs and a mean litter 
size of 1.98. 
   
2017 DMA Chao2 and Population Estimate 
 

Excluding the 4 sightings (1 female) 
observed outside the DMA, there were 125 
observations of 53 families obtained without the 
aid of telemetry. Using sighting frequencies for 
these families produced an estimate for unique 
females with cubs within the DMA of 2

ˆ
DMAChaoN = 

64. Using this estimate in our linear and quadratic 
regression analyses produced a model-averaged 
estimate for 2017 of 2

ˆ
DMAChaoN = 57 (95% CI = 45–

71). This estimate does not retrospectively exclude 
unique families observed outside the DMA for 
years prior to 2012. However, if those sighting of 
unique families observed outside the DMA were 
excluded, changes in our estimates of trend and 
population size would be small because nearly all 
females with cubs are sighted within the DMA. 
This was especially true during years prior to 2012 
(IGBST 2012). Applying the updated 2002–2011 
vital rates to 2

ˆ
DMAChaoN  produces a total population 

estimate for the DMA of 718 (Table 7). 
We used the annual 2

ˆ
ChaoN  for the DMA 

during the period 1983–2017 (Table 6) to evaluate 
trend for the female with cubs segment of the 
population (Fig. 4). With the 2017 addition, AICc 
weights (Table 8) continue to support for the 
quadratic (86.8%) over the linear (13.2%) model. 
The estimated quadratic effect (ɓ = -0.00098) was 
statistically significant (P = 0.017, Table 8). We 

note that findings from Schwartz et al. (2008) 
indicated the number of unique females with cubs 
estimated using the Knight et al. 1995 method is 
biased low and becomes more biased with 
increasing population size. We again observed 
strong support for a leveling off of population 
growth for the more restricted geographic area of 
the DMA; this was not unexpected and is 
consistent with other results. Indeed, linear 
regression of 2

ˆ
ChaoN values with year for the 

period 2002 2017 shows no support for either a 
positive or negative trend (F = 1.590, 1 df, P = 
0.228). 
 

Table 4. Method of observation for female 
grizzly bears with cubs sighted in the Greater 
Yellowstone Ecosystem, 2017. 

Method of 
observation Frequency % Cumulative 

% 

Fixed wing aircraft – 
other researcher 5 2.8 2.8 

Fixed wing aircraft – 
observation flight 50 27.8 30.6 

Fixed wing aircraft – 
telemetry flight 56 31.1 61.7 

Fixed wing aircraft –  
ferry time 2 1.1 62.8 

Helicopter – other 
researcher 2 1.1 63.9 

Ground sighting 64 35.6 99.5 

Trap 1 0.5 100 

Total 180 100   
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Table 5. Number of unique females with cubs (          ), litter frequencies, total number of cubs, 
and average litter size at initial observation, Greater Yellowstone Ecosystem, 1983–2017.  

    Total no. of Litter size Total no. of Mean litter 

Year sightings 1 cub 2 cubs 3 cubs 4 cubs cubs size 

1983 13 15 6 5 2 0 22 1.69 

1984 17 41 5 10 2 0 31 1.82 

1985 9 17 3 5 1 0 16 1.78 

1986 25 85 6 15 4 0 48 1.92 

1987 13 21 1 8 4 0 29 2.23 

1988 19 39 1 14 4 0 41 2.16 

1989 16 33 7 5 4 0 29 1.81 

1990 25 53 4 10 10 1 58 2.32 

1991a 24 62 6 14 3 0 43 1.87 

1992 25 39 2 12 10 1 60 2.40 

1993 20 32 4 11 5 0 41 2.05 

1994 20 34 1 11 8 0 47 2.35 

1995 17 25 2 10 5 0 37 2.18 

1996 33 56 6 15 12 0 72 2.18 

1997 31 80 5 21 5 0 62 2.00 

1998 35 86 9 17 9 0 70 2.00 

1999 33 108 11 14 8 0 63 1.91 

2000 37 100 9 21 7 0 72 1.95 

2001 42 105 13 22 7 0 78 1.86 

2002 52 153 14 26 12 0 102 1.96 

2003 38 60 6 27 5 0 75 1.97 

2004 49 223 14 23 12 0 96 1.96 

2005 31 93 11 14 6 0 57 1.84 

2006 47 172 12 21 14 0 96 2.04 

2007 50 335 10 22 18 0 108 2.16 

2008 44 118 10 28 6 0 84 1.91 

2009 42 117 10 19 11 2 89 2.12 

2010 51 286 15 23 12 1 101 1.98 

2011 39 134 13 17 9 0 74 1.90 

2012 49 124 14 25 10 0 94 1.92 

2013 58 183 8 35 14 3 126 2.17 

2014 50 119 16 22 12 0 96 1.92 

2015 46 156 15 17 b 14 b 0 91 b 1.98 b 

2016 50 144 15 22 13 0 98 1.96 

2017 58 180 15 30 12 1 115 1.98 
a One female with unknown number of cubs; average litter size was calculated based on 23 females. 
b Corrected values for 2015; online version of 2015 Annual Report has also been corrected. 

ObsN̂

ObsN̂
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Table 6. Annual Chao2 estimates for the numbers of female grizzly bears with cubs in the Greater 
Yellowstone Ecosystem, 1983–2017. Estimates in parenthesis for 2012–2017 are specific to the 
Demographic Monitoring Area (DMA). The number of unique females observed (          ) includes those 
located using radio telemetry; m is the number of unique females observed using random sightings only; 
and                gives the nonparametric bias-corrected estimate, per Chao (1989). Also included are the 
number of females with cubs sighted once (f1) or twice (f2), and the annual estimate of relative sample 
size (                 ), where n is the total number of observations obtained without the aid of telemetry. 
Female with cubs sighted Ó3 time can be derived (f3+ = m – (f1 + f2)). 

Year 
 

m f1 f2 
 

n 
 

1983 13 10 8 2 19 12 0.6 
1984 17 17 7 3 22 40 1.8 
1985 9 8 5 0 18 17 0.9 
1986 25 24 7 5 28 82 3.0 
1987 13 12 7 3 17 20 1.2 
1988 19 17 7 4 21 36 1.7 
1989 16 14 7 5 18 28 1.6 
1990 25 22 7 6 25 49 2.0 
1991 24 24 11 3 38 62 1.6 
1992 25 23 15 5 41 37 0.9 
1993 20 18 8 8 21 30 1.4 
1994 20 18 9 7 23 29 1.3 
1995 17 17 13 2 43 25 0.6 
1996 33 28 15 10 38 45 1.2 
1997 31 29 13 7 39 65 1.7 
1998 35 33 11 13 37 75 2.0 
1999 33 30 9 5 36 96 2.7 
2000 37 34 18 8 51 76 1.5 
2001 42 39 16 12 48 84 1.7 
2002 52 49 17 14 58 145 2.5 
2003 38 35 19 14 46 54 1.2 
2004 49 48 15 10 58 202 3.5 
2005 31 29 6 8 31 86 2.8 
2006 47 43 8 16 45 140 3.3 
2007 50 48 12 12 53 275 5.1 
2008 44 43 16 8 56 102 1.8 
2009 42 39 11 11 44 100 2.3 
2010 51 51 11 9 56 256 4.6 
2011 39 39 14 10 47 123 2.6 
2012 49 (48) 44 (43) 16 (15) 7 (7) 59 (56) 110 (108) 1.9 (1.9) 
2013 58 (57) 53 (52) 13 (14) 11 (11) 60 (60) 160 (152) 2.6 (2.5) 
2014 50 (47) 46 (44) 23 (21) 13 (13) 64 (59) 92 (90) 1.4 (1.5) 
2015 46 (44) 43 (41) 14 (13) a 10 (11) a 51 (47) a 135 (131) 2.6 (2.8) 
2016 50 (45) 50 (45) 15 (12) 15 (13) 56 (50) 129 (121) 2.3 (2.4) 
2017 58 (57) 54 (53) 19 (19) 16 (15) 64 (64) 127 (125) 2.0 (1.9) 

a Corrected sighting frequencies and Chao2 estimate in 2015; online version of 2015 Annual Report has also been corrected. 

ObsN̂

ObsN̂

2
ˆ

ChaoN

2
ˆ

ChaoNn

2
ˆ

ChaoN 2
ˆ

ChaoNn
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Table 7. Estimates and 95% confidence intervals (CI) for population segments and total grizzly 
bear population size derived using the Chao2 estimate for females with cubs within the 
Demographic Monitoring Area, 2017. 

    95% CI 

Segment Estimate Lower Upper 
Independent females (Ó2 years old) 250 199 301 
Independent males (Ó2 years old) 250 195 305 
Dependent young (cubs and yearlings) 217 196 238 
Total 718 640 796 

 

 

Table 8. Parameter estimates and model selection results from fitting linear and quadratic 
models for                   (number of female grizzly bears with cubs) with year for the time period 
1983–2017. During 2012–2017, Chao2 estimates were restricted to the Demographic Monitoring 
Area. 

Model Parameter Estimate Standard error t value P 

Linear      
 

 

3.00866 0.07795 38.60 <0.0001 

 
 0.03404 0.00378 9.01 <0.0001 

 SSE 1.68029    
 AICc -99.50    
 AICc weight 0.132    
      
Quadratic      
 

 

2.79168 0.11254 24.81 <0.0001 

 

 

0.06922 0.01441 4.80 <0.0001 

 
 -0.00098 0.00039 -2.52 0.017 

 SSE 1.40267    
 AICc -103.261    
  AICc weight 0.868       

  

)ˆ( 2ChaoNLn
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Fig. 3. Distribution of 180 sightings of 58 (indicated by unique colors) unduplicated female grizzly bears with 
cubs observed in the Greater Yellowstone Ecosystem, 2017. Only sightings from females with cubs occurring 
within the Demographic Monitoring Area (DMA) are used for population estimation. During 2017, 4 sightings 
(black circles around symbols) from 3 unique females with cubs occurred outside the DMA. One of these females 
(1 observation) was only observed outside the DMA. 
 

 

Fig. 4. Model-averaged estimates for the number of unique female grizzly bears with cubs, 1983–2017, where the 
linear and quadratic models of )ˆ( 2ChaoNLn were fitted. Estimates for 2012–2017 were restricted to the 
Demographic Monitoring Area (DMA). The inner set of light solid lines represents a 95% confidence interval on 
the predicted population size. 
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II. Mark-Resight Technique to Estimate
Females with Cubs

Schwartz et al. (2008) demonstrated 
biases inherent in the method of estimating 
population size based on the Chao2 estimator (see 
previous section) using counts of unique females 
with cubs and the associated rule set of Knight et 
al. (1995). The IGBST invited partner agencies 
and quantitative ecologists to participate in 3 
workshops held in February 2011, July 2011, and 
February 2012 to consider alternative approaches. 
An important product of these workshops was a 
recommendation to use systematic flight 
observation data conducted since 1997. The 
mark-resight estimator yields an annual estimate 
of the number of females with cubs based on 1) 
the presence of a radio-marked sample, and 2) 2 
systematic observation flights/year, during which 
all bears observed are recorded and, following 
observation, checked for marks (i.e., radio collar) 
using telemetry. Pilots note whether family 
groups observed include cubs, yearlings, or 2-
year-old offspring. Mark-resight designs for 
population estimation are commonly used for 
wildlife monitoring because they can provide a 
cost-efficient and reliable monitoring tool. 
However, inference from such designs is limited 
when data are sparse, either from a low number of 
marked animals, a low probability of detection, or 
both. In the GYE, annual mark-resight data 
collected for female grizzly bears with cubs suffer 
from both limitations. As an important outcome 
of the 3 workshops, Higgs et al. (2013) developed 
a technique to overcome difficulties due to data 
sparseness by assuming homogeneity in sighting 
probabilities over 16 years (1997–2012) of 
biannual aerial surveys. They modeled counts of 
marked and unmarked grizzly bears with cubs as 
multinomial random variables, using the capture 
frequencies of marked females with cubs for 
inference regarding the latent multinomial 
frequencies for unmarked females with cubs (Fig. 
5). 

One important assumption of the mark-
resight technique is that the geographic distribution 
of radio-marked female bears is generally 
representative of the geographic distribution and 
relative density of female bears in the population. 
Conclusions from workshop discussions were that 

this assumption is likely not violated within the 
GYE, with one exception. A subset of bears in the 
southeastern portion of the GYE annually spend 6 
to 10 weeks in late summer (mid-Jul to late Sep) in 
alpine scree slopes feeding on army cutworm 
moths (Mattson et al. 1991b, Bjornlie and 
Haroldson 2011). These bears are highly visible 
and constitute a substantial proportion of bears seen 
during observation flights. However, capturing and 
marking of bears is difficult because these remote, 
high-elevation areas are snow-covered early in the 
capture season and access is limited due to high 
spring runoff. When access improves later in the 
season, most bears have already begun feeding on 
army cutworm moths and are difficult to capture. 
Thus, the proportion of radio-marked females with 
cubs among those feeding on these high-visibility 
sites is lower than in the remainder of the 
ecosystem. Applying mark-resight estimates to the 
entire ecosystem without considering these moth 
sites would result in overestimation bias. However, 
moth sites are now well defined and the study team 
annually monitors these sites. Thus, the decision 
was made to exclude confirmed moth sites (defined 
as areas within 500 m from sites where multiple 
observations of bears feeding occurred >1 year) 
from the mark-resight analyses and conduct 
separate aerial census surveys of confirmed moth 
sites to add the observed number of females with 
cubs (marked and unmarked) to the mark-resight 
estimate for that year.  

Higgs et al. (2013) performed simulations 
based on a known population of 50 females with 
cubs and resighting frequencies and proportions of 
bears sighted 0, 1, and 2 times from the 
observation flight data to determine accuracy and 
precision of the mark-resight technique. 
Accuracy was high, indicating that this technique 
addressed the bias concerns associated with 
estimates based on the Chao2 estimator. However, 
the simulations also indicated that precision was 
low. In our 2015 annual report, Peck (2016, 
Appendix C) reported on poor ability of the mark-
resight technique to detect declines of 1% and 2% 
per year, but was moderately effective at detecting a 
5% per year decline in annual estimates of females 
with cubs. Although the IGBST concluded that this 
was insufficient for effective monitoring of 
population trend, we continue applying the method 
because it does provide relatively unbiased 
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Table 10. Results from mark-resight analysis of female grizzly bears with cubs, Greater 
Yellowstone Ecosystem, 1997–2017. Data from all years were used to inform sightability, and 
previous years’ posterior distributions were updated based on data from radio-marked females 
with cubs in 2017. Estimates exclude females with cubs observed <500 m of army cutworm 
moth aggregation sites. 

Quartile 
Year Sighted Marked Mean Median 0.025 0.975 P Ò 48 
1997 4 6 17 15 5 37 0.99 
1998 7 4 29 27 12 57 0.93 
1999 7 6 29 27 12 57 0.93 
2000 11 7 46 44 22 83 0.60 
2001 17 8 71 68 38 119 0.11 
2002 29 5 121 117 72 192 0.00 
2003 7 4 29 27 12 57 0.93 
2004 20 4 83 80 47 138 0.03 
2005 14 3 58 56 30 101 0.30 
2006 23 7 96 92 55 156 0.01 
2007 23 5 96 93 55 156 0.01 
2008 19 5 79 76 44 132 0.04 
2009 14 6 58 56 30 101 0.30 
2010 23 3 96 93 55 155 0.01 
2011 16 3 67 64 36 113 0.16 
2012 12 5 50 48 25 88 0.49 
2013 28 10 117 113 69 186 0.00 
2014 12 5 50 48 25 88 0.50 
2015 22 1 92 88 52 150 0.01 
2016 19 2 79 76 44 132 0.04 
2017 18 6 75 72 41 126 0.07 

Observation of a female grizzly bear and a single cub in the Greater 
Yellowstone Ecosystem. (photo courtesy of Jake Davis/revealedinnature.com) 

http://www.revealedinnature.com/
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Table 11. Three-year moving average for mark-resight estimates of female grizzly bears with 
cubs, Greater Yellowstone Ecosystem, 1998–2016. Estimates exclude females with cubs 
observed <500 m of army cutworm moth aggregation sites. 

Quartile 
Year Mean Median Mode 0.025 0.975 P Ò 48 
1998 25 24 23 14 42 0.99 
1999 35 34 31 20 56 0.92 
2000 49 47 44 30 76 0.54 
2001 79 77 75 51 120 0.01 
2002 74 72 67 47 112 0.03 
2003 78 76 70 50 118 0.02 
2004 57 55 53 36 88 0.27 
2005 79 77 71 51 120 0.01 
2006 83 81 76 54 126 0.01 
2007 90 88 81 59 136 0.00 
2008 78 76 72 50 118 0.02 
2009 78 76 72 50 117 0.02 
2010 74 72 70 47 111 0.03 
2011 71 69 68 45 108 0.05 
2012 78 76 72 50 118 0.02 
2013 72 70 65 46 110 0.04 
2014 86 84 81 56 130 0.00 
2015 74 72 68 47 112 0.03 
2016 82 80 79 53 124 0.01 

Fig. 5. Annual mark-resight estimates (3-year moving average [red dots], 95 % inter quartile [gray area]) of the 
number of female grizzly bears with cubs, Greater Yellowstone Ecosystem, 1998–2016. Estimates exclude females 
with cubs observed <500 m of army cutworm moth aggregation sites. 
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Occupancy of Bear Management Units (BMU) by 
Females with Young (Mark A. Haroldson, 
Interagency Grizzly Bear Study Team, U.S. 
Geological Survey) 

Dispersion of reproductive females 
throughout the ecosystem is assessed by verified 
observations of female grizzly bears with young 
(cubs, yearlings, 2-year-olds, or young of unknown 
age) by BMU. The second demographic recovery 

criterion specified in 2016 Conservation Strategy 
(Yellowstone Ecosystem Subcommittee 2016) 
states that 16 of the 18 BMUs must be occupied by 
females with young on a running 6-year sum with 
no 2 adjacent BMUs unoccupied. Seventeen of 18 
BMUs had verified observations of female grizzly 
bears with young during 2017 (Table 12). Eighteen 
of 18 BMUs contained verified observations of 
females with young in at least 3 years of the last 6-
year (2012–2017) period. 

Table 12. Bear Management Units in the Greater Yellowstone Ecosystem occupied by females 
with young (cubs, yearlings, 2-year-olds, or young of unknown age), as determined by verified 
reports, 2012–2017. 

Bear Management Unit 2012 2013 2014 2015 2016 2017 Years 
occupied 

1) Hilgard X X X X X X 6 

2) Gallatin X X X X X X 6 

3) Hellroaring/Bear X X X X X X 6 

4) Boulder/Slough X X X X X X 6 

5) Lamar X X X X X X 6 

6) Crandall/Sunlight X X X X X X 6 

7) Shoshone X X X X X X 6 

8) Pelican/Clear X X X X X X 6 

9) Washburn X X X X X X 5 

10) Firehole/Hayden X X X X X X 6 

11) Madison X X X X X 5 

12) Henry's Lake X X X X X X 6 

13) Plateau X X X X X 5 

14) Two Ocean/Lake X X X X X X 6 

15) Thorofare X X X X X X 6 

16) South Absaroka X X X X X X 6 

17) Buffalo/Spread Creek X X X X X X 6 

18) Bechler/Teton X X X 3 

Total 15 18 18 17 18 17 
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Table 13. Annual summary statistics for grizzly bear observation flights, Greater Yellowstone 
Ecosystem, 2002–2017. 

Bears seen Observation rate 
(bears/hour) Number 

of 
flights 

Average 
hours/flight 

Marked Unmarked Total 
number 

of 
groups 

Date Observation 
period 

Total 
hours Lone With 

young Lone With 
young 

All 
groups 

With 
young 

With 
cubs 

2002a Round 1 84 36 2.3 3 0 88 34 125 1.49 
Round 2 79.3 35 2.3 6 0 117 46 169 2.13 
Total 163.3 71 2.3 9 0 205 80 294 1.8 0.49 0.4 

2003a Round 1 78.2 36 2.2 2 0 75 32 109 1.39 
Round 2 75.8 36 2.1 1 1 72 19 93 1.23 
Total 154 72 2.1 3 1 147 51 202 1.31 0.34 0.17 

2004a Round 1 84.1 37 2.3 0 0 43 12 55 0.65 
Round 2 76.6 37 2.1 1 2 94 38 135 1.76 
Total 160.8 74 2.2 1 2 137 50 190 1.18 0.32 0.23 

2005a Round 1 86.3 37 2.3 1 0 70 20 91 1.05 
Round 2 86.2 37 2.3 0 0 72 28 100 1.16 
Total 172.5 74 2.3 1 0 142 48 191 1.11 0.28 0.13 

2006a Round 1 89.3 37 2.4 2 1 106 35 144 1.61 
Round 2 77 33 2.3 3 1 76 24 104 1.35 
Total 166.3 70 2.3 5 2 182 59 248 1.49 0.37 0.27 

2007a Round 1 99 44 2.3 2 1 125 53 181 1.83 
Round 2 75.1 30 2.5 0 4 96 20 120 1.6 
Total 174.1 74 2.4 2 5 221 73 301 1.73 0.45 0.29 

2008a Round 1 97.6 46 2.1 2 1 87 36 126 1.29 
Round 2 101.5 45 2.3 2 3 185 53 243 2.39 
Total 199.1 91 2.2 4 4 272 89 369 1.85 0.47 0.23 

2009a Round 1 90.3 47 1.9 1 0 85 21 107 1.18 
Round 2 93.6 47 2 2 0 157 34 193 2.06 
Total 183.9 94 2 3 0 242 55 300 1.63 0.3 0.15 

2010a Round 1 101.1 48 2.1 0 2 93 22 117 1.16 
Round 2 93.3 46 2 0 0 161 41 202 2.17 
Total 194.4 94 2.1 0 2 254 63 319 1.64 0.33 0.2 

2011a Round 1 88.9 47 1.9 2 1 153 31 187 2.1 
Round 2 71 35 2 4 0 109 23 136 1.92 
Total 159.8 82 1.9 6 1 262 54 323 2.02 0.34 0.18 

2012a Round 1 95.4 48 2 4 2 178 35 219 2.3 
Round 2 73.7 35 2.1 2 1 117 30 150 2.04 
Total 169.1 83 2 6 3 295 65 369 2.18 0.4 0.23 

2013a Round 1 97 48 2 2 1 152 44 199 2.05 
Round 2 72.8 35 2.1 4 1 171 48 224 3.08 
Total 169.8 83 2.1 6 2 323 92 423 2.49 0.55 0.39 

2014a Round 1 104 52 2 2 2 170 47 221 2.13 
Round 2 88.6 43 2.1 3 1 188 60 252 2.84 
Total 192.6 95 2 5 3 358 107 473 2.46 0.57 0.27 

2015a Round 1 104 52 2 4 1 126 34 165 1.59 
Round 2 88.6 44 2 1 2 142 41 186 2.1 
Total 192.7 96 2 5 3 268 75 351 1.82 0.4 0.23 

2016a Round 1 106.8 53 2 5 3 133 36 177 1.66 
Round 2 86.5 42 2.1 1 2 95 32 130 1.5 
Total 193.3 95 2 6 8 228 68 307 1.59 0.4 0.24 

2017a Round 1 105.5 54 1.95 7 2 153 36 198 1.88 
Round 2 79 40 1.98 8 2 127 36 173 2.19 
Total 184.5 94 1.97 15 4 280 72 371 2 0.4 0.27 

a Dates of flights (Round 1, Round 2):  2002 (12 Jun–22 Jul, 13 Jul–28 Aug); 2003 (12 Jun–28 Jul, 11 Jul–13 Sep); 2004 (12 Jun–26 Jul, 3 Jul–31 Aug); 
2005 (4 Jun–26 Jul, 1 Jul–31 Aug); 2006 (5 Jun–9 Aug, 30 Jun–28 Aug); 2007 (24 May–2 Aug, 21 Jun–14 Aug); 2008 (12 Jun–26 Jul, 1 Jul–23 Aug); 
2009 (26 May–17 Jul, 8 Jul–27 Aug); 2010 (8 Jun–22 Jul, 10 Jul–24 Aug); 2011 (15 Jun–17 Aug, 21 Jul–29 Aug); 2012 (29 May–30 Jul, 9 Jul–23 
Aug); 2013 (6 Jun–25 Jul, 7 Jul–20 Aug); 2014 (10 Jun–25 Jul, 7 Jul–29 Aug); 2015 (1 Jun–21 Jul, 1 Jul–31 Aug); 2016 (2 Jun–24 Jul, 7 Jul–28 Aug); 
2017 (1 Jun–31 Aug, 4 Jul–28 Aug). 
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Table 14. Size and age composition of grizzly bear family groups seen during observation flights, 
Greater Yellowstone Ecosystem, 2002–2017. 

Females with cubs Females with yearlings Females with 2-year-olds or 
young of unknown age 

(number of cubs) (number of yearlings) (number of young) 
Year Round 1 2 3 1 2 3 1 2 3 
2002a Round 1 8 15 5 3 2 0 0 0 1 

Round 2 9 19 9 2 4 2 0 1 0 
Total 17 34 14 5 6 2 0 1 1 

2003a Round 1 2 12 2 2 6 2 3 3 0 
Round 2 2 5 3 2 5 0 2 0 1 
Total 4 17 5 4 11 2 5 3 1 

2004a Round 1 4 1 3 1 1 0 2 0 0 
Round 2 6 16 7 4 7 0 0 0 0 
Total 10 17 10 5 8 0 2 0 0 

2005a Round 1 5 5 3 2 3 1 0 1 0 
Round 2 4 4 1 3 6 3 5 2 0 
Total 9 9 4 5 9 4 5 3 0 

2006a Round 1 8 12 7 4 2 2 1 0 0 
Round 2 5 11 2 2 1 0 2 2 0 
Total 13 23 9 6 3 2 3 2 0 

2007a Round 1 7 21 9 8 6 0 2 1 0 
Round 2 2 6 6 3 2 3 0 2 0 
Total 9 27 15 11 8 3 2 3 0 

2008a Round 1 3 10 0 9 5 2b 6 2 0 
Round 2 9 21 3 7 8 3 3 2 0 
Total 12 31 3 16 13 5b 9 4 0 

2009a Round 1 0 6 4 2 3 1 3 1 0 
Round 2 6 11 1 3 7 1 4 1 1 
Total 6 17 5 5 10 2 7 1 1 

2010a Round 1 2 7 2 2 6 1 4 0 0 
Round 2 10 10 7 5 4 3 1 4 3 
Total 12 17 9 7 10 4 5 4 3 

2011a Round 1 4 8 3 3 6 1 2 2 3 
Round 2 2 8 4 2 2 1 1 3 0 
Total 6 16 7 5 8 2 3 5 3 

2012a Round 1 5 19 1 2 3 4 0 2 1 
Round 2 5 9 0 4 6 2 1 3 1 
Total 10 28 1 6 9 6 1 5 2 

2013a Round 1 8 20 4 1 5 0 3 4 0 
Round 2 11 21 3c 2 7 0 0 5 0 
Total 19 41 7c 3 12 0 3 9 0 

2014a Round 1 8 17 3 6 14 0 1 0 0 
Round 2 1 15 8 11 18 3 2 2 1 
Total 9 32 11 17 32 3 3 2 1 

2015a Round 1 6 18 15 2 20 6 0 2 0 
Round 2 9 22 12 2 24 6 2 0 4 d 
Total 15 40 27 4 44 12 2 2 4 d 

2016a Round 1 3 16 2 5 8 1 2 2 0 
Round 2 8 11 6 2 4 1 1 1 0 
Total 11 27 8 7 12 2 3 3 0 

2017a Round 1 6 14 3 4 7 2 0 2 0 
Round 2 5 20 2 5 3 0 1 1 1 
Total 11 34 5 9 10 2 1 3 1 

a Dates of flights (Round 1, Round 2):  2002 (12 Jun–22 Jul, 13 Jul–28 Aug); 2003 (12 Jun–28 Jul, 11 Jul–13 Sep); 2004 (12 Jun–26 Jul, 3 Jul–31 Aug); 
2005 (4 Jun–26 Jul, 1 Jul–31 Aug); 2006 (5 Jun–9 Aug, 30 Jun–28 Aug); 2007 (24 May–2 Aug, 21 Jun–14 Aug); 2008 (12 Jun–26 Jul, 1 Jul–23 Aug); 
2009 (26 May–17 Jul, 8 Jul–27 Aug); 2010 (8 Jun–22 Jul, 10 Jul–24 Aug); 2011 (15 Jun–17 Aug, 21 Jul–29 Aug); 2012 (29 May–30 Jul, 9 Jul–23 
Aug); 2013 (6 Jun–25 Jul, 7 Jul–20 Aug); 2014 (10 Jun–25 Jul, 7 Jul–29 Aug); 2015 (1 Jun–21 Jul, 1 Jul–31 Aug); 2016 (2 Jun–24 Jul, 7 Jul–28 Aug); 
2017 (1 Jun–31 Aug, 4 Jul–28 Aug). 
b Includes 1 female with 4 yearlings. 
c Includes 1 female with 4 cubs. 
d Includes 1 female with 4 young of unknown age. 
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Documented Grizzly Bear Mortalities and 
Estimated Percent Mortality for the Demographic 
Monitoring Area (Mark A. Haroldson, 
Interagency Grizzly Bear Study Team, U.S. 
Geological Survey; and Kevin L. Frey, Montana 
Fish, Wildlife and Parks) 

Under the 2016 Conservation Strategy for 
grizzly bears in the GYE (Yellowstone Ecosystem 
Subcommittee 2016), IGBST is tasked with 
documenting grizzly bear mortalities occurring in 
the Demographic Monitoring Area (DMA), and 
evaluating mortality levels (Demographic 
Recovery Criterion 3). We evaluate mortalities for 
population segments within the DMA by deriving 
estimates of total mortality for independent-age 
(Ó2 years old) females and independent-age males, 
which includes estimates of unknown/unreported 
mortalities (Cherry et al. 2002). We then determine 
the total annual mortality rate for these segments as 
a percent of their respective population estimates. 
For dependent-age bears (cubs and yearlings), we 
determine the percent of human-caused mortality 
relative to size of the population segment but do 
not include estimates of unknown/unreported 
mortality. Here, we report numbers of known and 
probably mortalities in the GYE, numbers by sex 
and age class inside and outside the DMA, and 
provide estimates of percent total mortality relative 
to population segments within the DMA.  

We use the definitions provided in 
Craighead et al. (1988) to classify grizzly bear 
mortalities in the GYE relative to the degree of 
certainty regarding each event. Cases in which a 
carcass is physically inspected or when a 
management removal occurs are classified as 
“known” mortalities. Instances are classified as 
“probable” where evidence strongly suggests a 
mortality has occurred, but no carcass is recovered. 
When evidence is circumstantial, with no prospect 
for additional information, a “possible” mortality is 
designated. Possible mortalities are not included in 
the assessment of percent annual mortalities. We 
continue to tabulate possible mortalities because 
they provide an additional source of location 
information for grizzly bears and possible causes 
of mortalities in the GYE.  

2017 Mortality Results 

We documented 56 known and probable 
mortalities in the GYE during 2017, of which 1 

likely died prior to 2015 (see Table 16, Unique 
#201724). We documented 4 additional mortalities 
during the spring of 2018 that occurred during the 
fall of 2017 (see Table 16, unique numbers 
201805, 201806, 201807, and 201712). These 4 
additional mortalities were confirmed early enough 
to include in this 2017 annual report. Of the 59 
known and probable mortalities that occurred 
during 2017, 42 were attributable to human causes 
(Table 16, Fig. 7). Six of the 59 known and 
probable losses remain under investigation by U.S. 
Fish and Wildlife Service and state law 
enforcement agencies (Table 16). Specific 
information related to these mortalities is not 
provided because of ongoing investigations. 
However, the 6 mortality events that remain under 
investigation are included in the following 
summary. Seventeen (40.5 %) of the 42 human-
caused losses were hunting related, including 2 
mistaken identity kills by black bear hunters and 
15 losses from reported self-defense kills. Two of 
the hunting-related, self-defense kills involved 
females accompanied by 3 cubs each. These 6 cubs 
were categorized as probable mortalities due to the 
uncertainty of their survival. Nine (21.4 %) of the 
42 human-caused losses involved management 
removals due livestock depredations, whereas 12 
(28.6%) were related to anthropogenic site 
conflicts. Other human-caused losses included 
vehicle strikes (n = 3, 7.1%), and 1 bear (2.4%) 
that was maliciously shot and left near a road. We 
documented 8 natural mortalities (Table 16). Four 
of the natural mortalities were cubs lost from 4 
different radio-marked females. Another cub was 
found killed by another bear at a cattle depredation 
site. In a separate event, the remains of an adult 
female likely killed by another bear were found 
near a domestic cow carcass. A radio-marked adult 
female died of natural causes shortly after 
emerging from her winter den in the backcountry 
of Yellowstone National Park. We classified this as 
a natural mortality although the specific cause of 
death was unknown. Lastly, an adult male likely 
died in an avalanche during late February or early 
March. We also documented 9 mortalities from 
undetermined causes, including the 2 known and 2 
probable 2017 mortalities discovered during the 
spring of 2018 (Table 16). These include an adult 
male that likely died during late winter or early 
spring 2017 and was found on the banks of the 
Yellowstone River, a subadult male found dead in 
the Clark’s Fork River, and 2 radio-marked 
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females, each with 2 cubs. One of these females 
died during October, the second likely died during 
November (found spring 2018). The remains of 
both females had been scavenged so that cause of 
death could not be determined. Evidence at both 
sites indicated that other grizzly bears, wolves, and 
coyotes had visited the sites. Finally, the remains 
of an unmarked bear that likely died during the fall 
of 2017 from an undetermined cause were 
discovered in May. This bear had also been cached 
and consumed by other bear(s). 

We documented 2 incidents considered 
possible mortalities during 2017 (Table 16). Both 
were hunting-related events during which shots 
were fired at the bear involved. However, no 
evidence was present at either site to suggest the 
bears had been wounded in the incident. 

We evaluated known and probable 
mortalities relative to population estimates only for 
the Demographic Monitoring Area (DMA). Of the 
59 known and probable documented mortalities 
occurring in 2017, 54 occurred within the 
boundaries of the DMA (Table 17, Fig. 7). Sex 
determination for 1 reported mortality of an 
independent-age bear from 2017 is pending DNA 
results and may not be known until spring 2019. 
Once the sex for this bear is determined, 2017 
mortality rates (Table 18) will be updated 
accordingly. Among independent-age bears of 
known sex, we documented 12 female mortalities 
within the DMA during 2017 (Table 17): 1 

management removal, 5 radio-marked losses, and 6 
reported losses (Table 18). Estimated total 
mortality for independent-age females was 8.4 % 
of the 2017 estimate for this segment of the 
population (Table 18). Twenty known and 
probable mortalities for independent-age males 
occurred within the DMA (Table 17): 10 
management removals, 2 radio marked losses, and 
8 reported losses (Table 17). Estimated total 
mortality for independent aged males was 13.2 % 
of the 2017 estimate for this segment of the 
population (Table 18). We documented 12 known 
and probable human-caused losses of dependent 
young in the DMA during 2017 (Table 18). 
Estimated human-caused mortality for dependent 
young was 5.5 % within the DMA (Table 18).  

One documented mortality from 2012 
remains under investigation, as do 3 from 2013, 3 
from 2014, 6 from 2015, and 8 from 2016. No 
mortalities documented during 2009, 2010, or 2011 
remain under investigation. Specific information 
pertaining to closed mortality investigations will be 
updated in the respective annual IGBST Mortality 
Lists as they become available. We remind readers 
that some cases can remain open and under 
investigation for extended periods. The study team 
cooperates with federal and state law enforcement 
agencies and cannot release information that could 
compromise ongoing investigations.  

https://www.usgs.gov/science/interagency-grizzly-bear-study-team?qt-science_center_objects=4#qt-science_center_objects
https://www.usgs.gov/science/interagency-grizzly-bear-study-team?qt-science_center_objects=4#qt-science_center_objects
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Fig. 7. Distribution of 60 known and probable grizzly bear mortalities documented in the Greater Yellowstone 
Ecosystem during 2017, including 1 mortality that likely occurred prior to 2015 and 4 bear deaths discovered 
during spring 2018 that occurred during fall 2017. Fifty-four of documented mortalities occurring in 2017 were 
within the Demographic Monitoring Area (DMA), of which 39 were attributed to human causes. Five mortalities 
were outside the DMA (black circles around symbols) with 3 of those attributed to human causes. Due to multiple 
bear mortalities at a specific location or separate mortalities occurring close to one another, not all 60 locations 
are visible on this map. 
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Table 16. Grizzly bear mortalities documented in the Greater Yellowstone Ecosystem, 2017. 

Unique no. Beara Sexb Agec Date Locationd Monitoring areae Certainty Loss 

201701 Unm M Subadult 3/24/2017 Greybull River, 
PR-WY Outside DMA Known Human-caused, management capture and removal for 

goat depredation and frequenting ranch buildings. 

201702 877 M Subadult 4/12/2017 Dell Crk, PR-WY Inside DMA Known 

Human-caused; management capture and removal of 
bear #877 for entering structures and obtaining food 
rewards. Bear was wearing and active collar when 
removed. 

201703 Unm M Adult 4/25/2017 Yellowstone River, 
MT Inside DMA Known Human-caused, road kill, US89-MT. 

201704    2017 WY Inside DMA Known Under investigation. 

201705 777 M Adult 5/20/2017 Sheep Crk, CGNF-
MT Inside DMA Known Human-caused; mistaken identity kill of bear #777 by 

black bear hunter. Bear was not collared when killed.  

201706 871 F Adult 5/21/2017 Camp Crk, SNF-
WY Inside DMA Known 

Human-caused; mistaken identity kill of bear #871 by 
black bear hunter. Bear was wearing an active collar 
when killed; 2 yearlings were observed in the area of the 
mortality after she was killed.  

201707 G220 M Subadult 5/26/2017 Wiggins Fork, 
SNF-WY Inside DMA Known Human-caused; road kill, Forest Road 285, SNF-WY. 

201708 799 F Adult 5/4/2017 Alum Crk, YNP Inside DMA Known 

Natural mortality of #799; specific mechanism unknown. 
Bear was wearing an active radio collar at time of death. 
Last active location was 4/29, first on mortality was 5/10. 
Estimated mortality date is midpoint. 

201709 Unm M Adult 4/1/2017 Yellowstone River, 
MT Inside DMA Known 

Undetermined cause; likely died late winter or early 
spring 2017. Found partially in Yellowstone River, 
advanced state of decomposition suggests in had been in 
the water for a long while. Estimated mortality date 
4/1/2017. 

201710 824 M Adult 7/9/2017 West Goosewing 
Crk, BTNF-WY Inside DMA Known 

Human-caused; management removal of bear #824 for 
cattle depredations, bear was wearing an active 
transmitter when captured. 

201711 Unm M Yearling 7/15/2017 Gallatin River, MT Inside DMA Known Human-caused; road kill, US191-MT. 
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Table 16. Continued 

201712 825 M Adult 7/21/2017 Green River, 
BTNF-WY Inside DMA Known Human-caused; management capture and removal of 

bear #825 for livestock depredations (cattle and sheep). 

201713 G130 M Adult 8/2/2017 North Fork Owl 
Crk, PR-WY Inside DMA Known Human-caused; management capture and removal of 

#G130 for cattle depredations. 

201714 Unm Unk Cub 8/2/2017 Beartooth Crk, 
SNF-WY Inside DMA Known Natural; cub found killed by another bear at cattle 

depredation site. 

201715 2017 WY Inside DMA Known Under investigation. 

201716 866 M Subadult 8/5/2017 Gypsum Crk, 
BTNF-WY Inside DMA Known 

Human-caused; management removal of bear #866 for 
cattle depredations. Was wearing a working ear 
transmitter when removed. 

201717 Unm F Adult 7/30/2017 Buck Crk, PR-WY Outside DMA Known Natural; remains of adult female found near cattle 
carcass, likely killed by another bear. 

201718 Unm M Yearling 8/10/2017 Camp Crk, SNF-
WY Inside DMA Known 

Human-caused; management capture and live removal 
for habituation and bold behavior, likely offspring of 
#871 killed in May 2017. 

201719 Unm M Yearling 8/9/2017 Camp Crk, SNF-
WY Inside DMA Known 

Human-caused; management capture and live removal 
for habituation and bold behavior, likely offspring of 
#871 killed in May 2017. 

201720 736 M Adult 8/21/2017 
West Fork 

Madison, BDNF-
MT 

Inside DMA Known 
Human-caused; management removal of bear #736 for 
cattle depredations. Bear was wearing active collar when 
removed. 

201721 711 M Adult 8/30/2017 Antelope Crk, 
BDNF-MT Inside DMA Known 

Human-caused; self-defense kill of bear #711 at site of 
bear killed calf. Bear was wearing active Iridium collar 
when killed. 

201722 G205 M Subadult 9/8/2017 Heart Lake, YNP Inside DMA Known 
Human-caused; management capture and removal of 
bear #G205 for bold behavior towards humans, repeated 
property damages, and obtaining food rewards. 

201723 G213 F Subadult 9/9/2017 Greybull River, 
PR-WY Outside DMA Known 

Human-caused; management capture and removal of 
bear #G213 for frequenting developed areas and 
habituated behavior. 
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Table 16. Continued 

201724 Unm Unk Adult 2014 Papoose Crk, SNF-
WY Inside DMA Known Undetermined cause; skull found, likely died prior to 

2015. 

201725 Unm F Adult 9/10/2017 Parque Crk, SNF-
WY Inside DMA Known Human-caused; reported self-defense kill by hunter of 

female accompanied by 2 yearlings.  

201726 904 M Subadult 9/12/2017 Mosquito Lake, 
BTNF-WY Inside DMA Known Human-caused; management capture and removal of 

bear #904 for repeated cattle depredations. 

201727 Unm M Subadult 9/24/2017 Green River, 
BTNF-WY Inside DMA Known Human-caused; management capture and removal for 

cattle depredations. 

201728 903 F Adult 9/25/2017 Hebgen Ridge, 
CGNF-MT Inside DMA Known Human-caused; hunting related, self-defense. Collared 

female bear #903 with 3 cubs. 

201729 Unm Unk Cub 9/25/2017 Hebgen Ridge, 
CGNF-MT Inside DMA Probable Human-caused; hunting related, 1st of 3 cubs of female 

killed in self-defense.  

201730 Unm Unk Cub 9/25/2017 Hebgen Ridge, 
CGNF-MT Inside DMA Probable Human-caused; hunting related, 2nd of 3 cubs of female 

killed in self-defense. 

201731 Unm Unk Cub 9/25/2017 Hebgen Ridge, 
CGNF-MT Inside DMA Probable Human-caused; hunting related, 3rd of 3 cubs of female 

killed in self-defense.  

201732 Unm M Subadult 10/6/2017 Beaver Crk, 
CGNF-MT Inside DMA Known Human-caused; hunting related, self-defense. 

201733 Unm F Adult 10/9/2017 Open Crk, BTNF-
WY Inside DMA Known 

Human-caused; hunting related, self-defense, bear 
charged hunting guide and hunters while they were 
loading harvested elk onto pack mules. 

201734 Unm M Adult 10/8/2017 Hoodoo Crk, SNF-
WY Inside DMA Known 

Human-caused; hunting related, self-defense. Old bear in 
poor condition behaved aggressively and repeatedly tried 
to enter camp. 

201735 228 M Adult 10/14/2017 Grayling Crk, PR-
MT Inside DMA Known 

Human-caused; management capture and removal of 
bear #228 for breaking into multiple buildings and 
obtaining food rewards. Wearing active collar when 
removed. 
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Table 16. Continued 

201736 Unm F Adult 10/16/2017 Bear Crk, SNF-WY Inside DMA Known Human-caused; hunting related, self-defense kill of 
female accompanied by 2 yearlings. 

201737 2017 WY Inside DMA Known Under investigation. 

201738 485 F Adult 10/22/2017 Duck Crk, PR-MT Inside DMA Known 
Human-caused; self-defense kill of bear #485 at 
residence after bear broke into garage containing a 
harvested elk. Collared female with 3 cubs. 

201739 Unm Unk Cub 10/22/2017 Duck Crk, PR-MT Inside DMA Probable Human-caused; 1st of 3 cubs of female killed in self-
defense at residence.  

201740 Unm Unk Cub 10/22/2017 Duck Crk, PR-MT Inside DMA Probable Human-caused; 2nd of 3 cubs of female killed in self-
defense at residence. 

201741 Unm Unk Cub 10/22/2017 Duck Crk, PR-MT Inside DMA Probable Human-caused; 3rd of 3 cubs of female killed in self-
defense at residence.  

201742 G221 M Subadult 10/23/2017 Wiggins Fork, 
SNF-WY Inside DMA Known 

Human-caused; reported self-defense kill of bear #G221 
while hunters were leading pack string with harvested 
elk. 

201743 Unm F Subadult 10/25/2017 Aspen Crk, SNF-
WY Inside DMA Known 

Human-caused; management of subadult female with 
head injury caused by gun shot. Captured for attempting 
to get grain out of horse trailer.  

201744 423 F Adult 10/26/2017 Little Sunlight Crk, 
SNF-WY Inside DMA Known Human-caused; self-defense kill of bear #423 by elk 

hunter. Was not collared when killed. 

201745 Unm Unk Cub 10/26/2017 Little Sunlight Crk, 
SNF-WY Inside DMA Probable Human-caused; 1st of 3 cubs of female #423 killed in 

self-defense by elk hunter.  

201746 Unm Unk Cub 10/26/2017 Little Sunlight Crk, 
SNF-WY Inside DMA Probable Human-caused, 2nd of 3 cubs of female #423 killed in 

self-defense by elk hunter. 

201747 Unm Unk Cub 10/26/2017 Little Sunlight Crk, 
SNF-WY Inside DMA Probable Human-caused, 3rd of 3 cubs of female #423 killed in 

self-defense by elk hunter.  

201748 861 F Adult 10/7/2017 Haystack Fork, 
BTNF-WY Inside DMA Known Undetermined cause; remains of bear #861 found with 

collar. No evidence of her 2 cubs. 
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Table 16. Continued 

201749 Unm Unk Cub 10/7/2017 Haystack Fork, 
BTNF-WY Inside DMA Probable Undetermined cause; 1st of 2 cubs of #861. 

201750 Unm Unk Cub 10/7/2017 Haystack Fork, 
BTNF-WY Inside DMA Probable Undetermined cause; 2nd of 2 cubs of #861. 

201751 542 M Adult 11/2/2017 Carter Crk, PR-WY Outside DMA Known 
Human-caused; management capture and removal of 
bear #542 for property damage and obtaining food 
rewards. Was not collared when removed. 

201752 G225 M Subadult 11/21/2017 
Clarks Fork 

Yellowstone, 
BLM-WY 

Outside DMA Known Undetermined cause; #G225 found dead in Clarks Fork 
River by fisherman. Was not collared. 

201753 Unm Unk Cub 4/30/2017 Lion Crk, CGNF-
MT Inside DMA Probable 

Natural; 1 cub of radio-collared female #857 lost 
between 4/22 and 5/10. Mortality date and location are 
approximate. 

201754 Unm Unk Cub 5/16/2017 Butte Crk, BLM-
MT Inside DMA Probable 

Natural; 1 cub of radio-collared female #786 lost 
between 5/10 and 5/23. Mortality date and location are 
approximate. 

201755 Unm Unk Cub 5/28/2017 Buffalo Fork, 
BTNF-WY Inside DMA Probable 

Natural; 1 cub of radio-collared female #875 lost 
between 5/8 and 6/19. Mortality date and location are 
approximate. 

201756 Unm Unk Cub 8/26/2017 Goose Crk, CGNF-
MT Inside DMA Probable 

Natural; 1 cub of radio-collared female #833 lost 
between 8/12 and 9/11. Mortality date and location are 
approximate. 

201757 Unk Unk Unk 9/29/2017 Wall Crk, SNF-WY Inside DMA Possible 
Hunting related self-defense by archery elk hunter. Bear 
was guarding an elk carcass and charged hunter; shots 
fired at the bear, no evidence found that the bear was hit. 

201758 Unm Unk Yearling 10/16/2017 Bear Crk, SNF-WY Inside DMA Possible 
Hunting related self-defense, hunter shot at yearling of 
female (mort # 201736) that was killed, no evidence 
found that the bear was hit. 
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Table 17. Counts of documented known and probably grizzly bear mortalities occurring in 
2017 by sex, age class, and location relative to the Demographic Monitoring Area (DMA), 
Greater Yellowstone Ecosystem. 

Age class 

Dependent (<2 years old) Independent (Ó2 years old) 
Area Sex Total 

Inside DMA 

Female 0 12 12 

Male 3 20 23 

Unknown 18 1 19 

Total 21 32 54 

Outside DMA 

Female 0 2 2 

Male 0 3 3 

Unknown 0 0 0 

Total 0 5 5 

Table 18. Annual estimates (      ) and mortality statistics by population segment for grizzly 
bears in the Demographic Monitoring Area (DMA), Greater Yellowstone Ecosystem 2017. 
Population estimates for the DMA were derived using the most recent vital rates (IGBST 2012). 
Only human-caused losses are counted against the mortality threshold for dependent young. 

Population segment 
Human-
caused 

loss 

Sanctioned 
removals 

(a) 

Radio-
marked 
loss (b) 

Reported 
loss 

Estimateda 
reported + 
unreported 

loss (c) 

Estimated 
total 

mortality 
(a + b + 

c) 

Annual 
% 

mortality 

Dependent young 217 12 5.5 

Females 2+ 250 9 1 5 6b 15b 21b 8.4b 

Males 2+ 250 18 10 2 8b 21b 33b 13.2b 
a Unknown, unreported mortality estimated based on Cherry et al. (2002). 
b Numbers may change pending DNA determination of sex for 1 reported mortality from 2017. 
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alternative methods to estimate carrion availability 
(e.g., snow-water equivalent measurements, 
Podruzny et al. 2012), meat consumption (e.g., 
stable nitrogen isotope measurements, Jacoby et al. 
1999), and the contribution carrion has on bear 
body condition, (e.g., body condition indices, 
Sterling et al. 2008, Molnar et al. 2009, Sciullo et 
al. 2016; and bioelectrical impedance body fat 
measurements, Schwartz et al. 2014), potentially 
provide more efficient techniques than the carcass 
survey methods we used (Cherry 2007). Therefore, 
due to efficiency and staff safety considerations, 
the spring ungulate carcass monitoring surveys 
were discontinued after completion of the survey 
routes in the spring of 2016. Here, we present a 
summary of the long-term ungulate carcass 
monitoring surveys that were conducted during the 
25-year period of 1992–2016.

Monitoring Areas 
We surveyed 4 winter ranges in the parks 

interior that contained geothermally influenced 
soil. These winter ranges included the Firehole 
River area and the Norris Geyser Basin located in 
the west-central portion of Yellowstone National 
Park, the Heart Lake area (Witch Creek and Rustic 
Geyser Basin and associated thermal areas) in the 
south-central portion of the park, and the Mud 
Volcano Geyser Basin in central Yellowstone. The 
geyser basins we surveyed were relatively confined 
in space and ranged from approximately 2,100 to 
2,500 m in elevation (Green 1994). Due to heat 
coming from the thermally influenced soil, these 
areas have significantly less snow accumulation 
than surrounding areas and contain some areas that 
remain free of snow all winter (Watson et al. 
2009). The thermal influence also heats the air near 
the ground to temperatures that are adequate for 
some plant growth during winter (Despain 1990, 
Wattson et al. 2009). The absence of snow 
combined with growing plants allows ungulates to 
overwinter in these high-elevation areas that are 
surrounded by deep uninhabitable snows. Bison 
and elk are the primary ungulates wintering in the 
geothermally influenced winter ranges we 
surveyed.  

We also surveyed the Northern Ungulate 
Winter Range. The Northern Range monitoring 
area lies in the northern third of the park (Houston 
1982). The Northern Range is an extensive, low- 
elevation (1,500–2,400 m) area of the park in the 
Yellowstone and Lamar River drainages. The 

Northern Range contains 7 sympatric species of 
native ungulates including elk, bison, mule deer 
(Odocoileus hemionus), white-tailed deer 
(Odocoileus virginianus), bighorn sheep (Ovis 
canadensis), moose (Alces alces), and pronghorn 
(Antilocapra americana). Non-native mountain 
goats (Oreamnos americanus) are also present on 
the Northern Range. Northern Yellowstone elk 
migrate seasonally between a high-elevation 
summer range and a lower-elevation winter range 
that accumulates less snow (Houston 1982). 

During severe winters, some of the 
ungulates wintering in these thermally influenced 
and low-elevation winter ranges die of 
malnutrition, and are consumed by grizzly and 
black bears that hibernate in these regions upon 
bear emergence from dens in spring. 

Methods 
We surveyed each route once for carcasses

between 21 March and 15 June each year. Some 
routes were not completed some years due to the 
known presence of wolf dens along survey routes. 
Fresh snow that covered carcasses also precluded 
completion of some surveys some years. Because 
spring snow depths influence ungulate distribution 
and the area where we could survey, we used maps 
(1992–1999 data) or a GPS unit (2000–2016 data) 
to measure the distance traveled on each route each 
year. All carcasses that could be observed from the 
survey route were counted, regardless of distance 
from the route. At each carcass, we collected a site 
description (UTM location coordinates, elevation, 
aspect, slope, vegetation cover type, distance to 
forest/non-forest edge), carcass data (species, sex, 
age class, cause of death), and information about 
scavengers using the carcasses (percent of carcass 
consumed and evidence of scavenger species 
present from tracks, scat, and feeding sign). We 
were unable to calculate the actual biomass 
consumed by bears, wolves, or other large 
scavengers with our once-per spring season survey 
methodology. The number of carcasses observed 
per km of survey route was calculated as an annual 
index of carcass availability. We also recorded 
information on bear activity observed along our 
survey routes that was not associated with 
carcasses (e.g., tracks, scats, rub trees, traditional 
trails, evidence of feeding on non-Artiodactyla 
species). The number of bears and bear track sets 
observed per km of survey route were calculated as 
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an index of bear activity on the ungulate winter 
ranges. 

Results and Discussion 
During the 25-year (1992–2016) 

monitoring period we hiked 6,115 km of survey 
routes in 5 winter ranges and detected 1,275 
ungulate carcasses, an average of 0.21 
carcasses/km (Tables 19 and 20, Fig. 9). Observed 
carcasses included 797 elk, 418 bison, 44 mule 
deer, 10 pronghorn, and 6 bighorn sheep. No 
moose, whitetail deer, or mountain goat carcasses 
were detected during the surveys. The quantity of 
carcasses was low most years, averaging 32 
ungulate carcasses per year (0.14 carcasses/km). 
However, exceptions occurred during pulse years 
in 1997, 1999, 2006, 2008, and 2011, which 
averaged 126 carcasses per year (0.43 
carcasses/km). These pulse years were 
characterized by significantly more severe winters 
than average. Most (78%, n = 999) of the carcasses 
were >75% consumed by scavengers when found. 
Only 3% (n = 33) of the carcasses we observed 
were untouched by scavengers at the time of 
discovery. Evidence of grizzly and/or black bear 
scavenging was observed at 37% (n = 156) of the 
bison carcasses, 20% (n = 161) of the elk 
carcasses, and 11% (n = 5) of the mule deer 
carcasses. None of the pronghorn or bighorn sheep 
carcasses had evidence of scavenging by bears. 

We observed 68 grizzly bears and 838 sets 
of grizzly tracks along the survey routes, an 
average of 0.15 observations of grizzly bear 
activity per km surveyed; 165 feeding sites 
associated with grizzly tracks were also observed. 
We observed 24 black bears and 74 sets of black 
bear tracks, an average of 0.02 observations of 
black bear activity per km surveyed. In addition, 
we observed 1 bear, 75 sets of partial bear tracks, 
and 112 bear feeding sites for which we were 
unable to determine the species of bear. 

Thermally Influenced Interior Winter Ranges 

Heart Lake 

The Heart Lake winter range was subjected 
to the most severe winters of the 5 ranges we 
monitored (Green 1994). A small group of elk, 
estimated at from 30 to 50 and possibly as many as 

80 animals overwintered in this area some years. 
Bison did not overwinter in the Heart Lake area. 

We surveyed 3 routes in the Heart Lake 
area annually, hiking a total of 447 km during the 
25-year monitoring period. We found 35 elk
carcasses, an average of 0.1 carcasses/km. No
carcasses from other ungulate species were found.
All of the elk carcasses were >75% consumed
when discovered. Evidence of scavenging by
grizzly and/or black bears was observed at 29% (n
= 10) of the carcasses. The species of scavenger
could not be determined for 43% (n = 15) of the
carcasses. The late time period (~first week of
May) of our Heart Lake Surveys made
determination of the cause of death and
identification of carcass scavengers difficult for elk
that died during winter or early spring. Of the elk
carcasses where age class could be determined (n =
29), 69% were adults, 21% were yearlings, and
10% were calves (Tables 21–23). Of the elk
carcasses where sex could be determined (n = 11),
64% were male and 36% were female.

Thirty-four of the 35 elk carcasses were 
found from 1992 through 2001, an average of 3 
carcasses per year (0.19 carcasses/km) during that 
time period. After 2001, only 1 carcass was found, 
an average of <0.1 carcasses per year (0.004 
carcasses/km). The paucity of carcasses after 2001 
may be related to reestablishment of gray wolves 
to the area. Wolves were extirpated from 
Yellowstone National Park in the 1920s (Weaver 
1978). In the absence of wolves after extirpation, 
small numbers of elk were able to overwinter in 
the relatively narrow, confined, snow-free 
thermally influenced portion of the Witch Creek 
drainage at Heart Lake. The snow-free thermal 
area is surrounded by extensive regions with deep 
snows. Wolves were reintroduced into 
Yellowstone National Park in 1995 and 1996 
(Bangs and Fritts 1996), and the Delta Pack 
denned at Heart Lake in the winter of 1996–1997. 
After recolonization of the Heart Lake area by 
wolves, continued use of the area as winter range 
by elk was likely tenuous due to the limited 
availability of snow-free escape terrain. When 
confronted by wolves, the relatively confined 
snow-free area adjacent to the narrow, shallow 
Witch Creek offered elk little chance of escape. 
We observed evidence of wolf predation and/or 
scavenging at 4 elk carcasses at Heart Lake in 
1997 and 2 in 1998. After 2001 we no longer 
observed evidence of elk wintering in the Heart 
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Lake area. Evidence suggested the one elk carcass 
found after 2001 (found on the 2006 survey) was a 
late fall wolf-kill. We believe that the Heart Lake 
area is not a viable elk winter range in the presence 
of wolves. In addition to environmentally-caused 
vulnerability to predation, the lack of significant 
alternative winter prey (bison, moose, deer) for 
wolves in the Heart Lake area further magnified 
wolves’ impact on the small, non-migratory elk 
population that overwintered there. With our 
survey methods, we were unable to determine 
whether the disappearance of elk from the Heart 
Lake area in winter after 2001 was due to the 
elimination of non-migratory elk through direct 
killing by wolves, or due to behaviorally mediated 
(fear-induced) changes in the spatial distribution of 
Heart Lake elk in winter, or both. 

We observed 31 grizzly bears and 173 sets 
of grizzly bear tracks, an average of 0.46 
observations of grizzly bear activity per km 
surveyed (Table 24). We also observed 52 non-
carcass feeding sites, 50 scats or groups of scats, 8 
rub trees, 2 daybeds, and 2 traditional trails that 
were associated with grizzly bear tracks. Four 
black bears and 25 sets of black bear tracks were 
observed, an average of 0.07 observations of black 
bear activity per km. Three scats or groups of scats 
and 1 non-carcass feeding site associated with 
black bear tracks were also observed. The number 
of observations of grizzly bears and their track sets 
outnumbered those of black bears every year we 
conducted the Heart Lake winter range surveys. 

Even in the absence of wintering elk and 
associated overwinter mortality after 2001, grizzly 
bears continued to use the Heart Lake area in 
spring. From 1992 to 2001, when elk wintered at 
Heart Lake, we surveyed 177 km and observed 4 
grizzly bears and 61 sets of grizzly bear tracks, an 
average of 0.37 observations of grizzly bear 
activity per km surveyed. From 2002 to 2016, in 
the absence of wintering elk, we surveyed 270 km 
and observed 27 grizzly bears and 123 sets of 
grizzly tracks, an average of 0.56 observations of 
grizzly bear activity per km surveyed. 

During the monitoring period, we observed 
an increase in spring season grizzly bear activity 
that seemed to displace black bear activity from the 
Heart Lake area. Our grizzly bear activity index 
increased from 0.37/km during 1992–2001, to 
0.56/km during 2002–2016. Concurrent with the 
increase in grizzly bear activity, our black bear 

activity index decreased from 0.14/km during 
1992–2001 to 0.02/km during 2002–2016. 

Primary spring grizzly bear feeding 
activities observed in the Heart Lake winter range 
included: 1) grazing grasses, sedges (Carex spp.), 
clover (Trifolium spp.) and dandelion (Taraxacum 
spp.); 2) digging onion-grass bulbs (Melica 
spectabilis); 3) digging spring beauty (Claytonia 
lanceolata) corms; 4) digging up pocket gophers 
(Thomomys talpoides) and their food caches of 
plant roots including onion-grass bulbs, yampa 
roots (Perideridia gairdneri), spring beauty corms, 
and American bistort (Polygonum bistortoides) 
rhizomes; 5) ripping open logs for ants 
(Formicidae); 6) consuming geothermal soil; 7) 
digging earthworms (Lumbricidae); 8) scavenging 
elk carcasses; 9) digging grubs; and 10) digging 
thistle (Cirsium spp.) roots. 
 
 
Firehole River Area 
 

When our surveys began, an estimated 400 
– 600 elk (Garrett et al. 1016) and 2,300 bison 
(Wallen et al 2015) over-wintered in the Firehole 
River/Norris Geyser Basin area. We surveyed 8 
routes in the Firehole winter range annually, hiking 
a total of 1,889 km during the 25-year monitoring 
period. We found 318 bison and 117 elk carcasses, 
an average of 0.23 ungulate carcasses/km. No 
carcasses from other ungulate species were 
detected. Ninety-four percent of the elk carcasses 
and 63% of the bison carcass were >75% 
consumed when found. None of the elk carcasses 
and only 6% (n = 19) of the bison carcasses were 
completely intact (un-scavenged) at the time they 
were discovered. Evidence of scavenging by 
grizzly and/or black bears was observed at 37% (n 
= 119) of the bison and 18% (n = 21) of the elk 
carcasses. Of the bison carcasses where age class 
could be determined (n = 305), 63% were adults, 
23% were yearlings, and 14% were calves. Of the 
bison carcasses where sex could be determined (n 
= 219), 41% were male and 59% were female. Of 
the elk carcasses where age class could be 
determined (n = 90), 53% were adults, 21% were 
yearlings, and 26% were calves. Of the elk 
carcasses where sex could be determined (n = 66), 
23% were male and 77% were female. 

Of the 117 elk carcasses detected, 112 were 
found from 1992 to 2004, an average of 8.6 elk 
carcass per year (0.11 carcasses/km) during that 
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time period. After 2004, only 5 elk carcasses were 
found, an average of 0.4 elk carcasses per year 
(0.01 carcasses/km). The paucity of elk carcasses 
after 2004 may be related to reoccupation of the 
area by gray wolves which became established in 
the Firehole winter range in 1998, and 
continuously occupied the area thereafter (Smith et 
al. 2009). After reoccupation of the area by 
wolves, there was a >90% decrease in elk 
abundance on the Firehole winter range (Garrott et 
al. 2009a, 2016). In the absence of wolves prior to 
their reintroduction, the number of elk 
overwintering in the Firehole area appeared to be 
regulated by winter severity and available forage 
on the winter range (bottom-up trophic chain, 
Garrott et al. 2009b). However, after reoccupation 
of the area by wolves, elk numbers became limited 
primarily through adult predation by wolves and 
neonate predation by grizzly bears, black bears, 
and coyotes (top-down trophic chain, Garrott et al. 
2009b). 

We observed 12 grizzly bears and 345 sets 
of grizzly bear tracks, an average of 0.19 
observations of grizzly bear activity per km 
surveyed. We also observed 58 non-carcass 
feeding sites, 12 scats or groups of scats, 9 rub 
tree’s, 5 daybeds, and 1 traditional trail that were 
associated with grizzly bear tracks. Three sets of 
black bear tracks were observed, an average of 
<0.01 observations of black bear activity per km. 
The number of observations of grizzly bears and 
their track sets outnumbered those of black bears 
every year we conducted the Firehole winter range 
surveys. 

Primary spring grizzly bear feeding 
activities identified in the Firehole River winter 
range included: 1) scavenging bison and elk 
carcasses; 2) digging spring beauty  corms; 3) 
predation on Northern pocket gophers  and 
kleptoparasitism of their food caches consisting 
primarily of onion-grass bulbs, yampa roots, spring 
beauty corms, and American bistort  rhizomes; 4) 
grazing grasses and sedges; 5) digging 
earthworms; 6) consuming geothermal soil; 7) 
digging ant  hills and ripping open logs for ants; 
and 8) flipping over bison fecal piles for 
invertebrates. 
 
Norris Geyser Basin 
 

We surveyed 4 routes in the Norris Geyser 
Basin winter range annually, hiking a total of 498 

km during the 25-year monitoring period. We 
found 38 bison carcasses and 32 elk carcasses, an 
average of 0.14 carcasses/km. No carcasses from 
other ungulate species were found. Ninety-seven 
percent of the elk carcasses and 79% of the bison 
carcass were >75% consumed when we found 
them. None of the elk carcasses and only 3% (n = 
1) of the bison carcasses were completely intact at 
the time of discovery. Evidence of scavenging by 
grizzly and/or black bears was observed at 31% (n 
= 12) of the bison and 16% (n = 5) of the elk 
carcasses. Of the bison carcasses where age class 
could be determined (n = 38), 47% were adults, 
11% were yearlings, and 42% were calves. Of the 
bison carcasses where sex could be determined (n 
= 21), 43% were male and 57% were female. Of 
the elk carcasses where age class could be 
determined (n = 28), 46% were adults, 25% were 
yearlings, and 29% were calves. Of the elk 
carcasses that sex could be determined (n = 17) 
18% were male and 82% were female. 

From 1992 to 2008, 37 bison and 31 elk 
carcasses were found, an average of 4 ungulate 
carcasses per year (0.20 ungulate carcasses per 
km). However, from 2009 to 2016, only 1 bison 
and 1 elk carcass were found on the survey, an 
average of 0.25 ungulate carcasses per year (0.01 
ungulate carcasses per km). The decline in the 
number of elk carcasses we found may be related 
to the direct killing of elk by wolves after their 
reestablishment in the Gibbon River drainage, or 
by behaviorally mediated changes in the spatial 
distribution of elk that overwintered in the Norris 
Geyser Basin following reestablishment of wolves 
to the area (Garrott et al. 2009a). The decline in 
bison carcasses in recent years is likely due to 
changing patterns of seasonal bison movements. 
As numbers of bison increased, competition for 
limited grazing resources also increased resulting 
in a decrease in foraging efficiency (Geremia et al. 
2015). Decreased foraging efficiency provides an 
impetus for bison to move (Geremia et al. 2015). 
At current population numbers, bison now vacate 
the Norris Geyser Basin earlier in the winter than 
in past years and so are less likely to die there from 
over-winter starvation. Bison may also have 
learned to use roads mechanically groomed for 
over-snow vehicles, as a means to migrate out of 
the Norris Geyser Basin in winter (White et al. 
2015). 

We observed 1 grizzly bear and 115 sets of 
grizzly bear tracks, an average of 0.23 observations 
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of grizzly bear activity per km surveyed. We also 
observed 10 non-carcass feeding sites that were 
associated with grizzly bear tracks. One set of 
black bear tracks was observed, an average of 
<0.01 observations of black bear activity per km. 
The number of observations of grizzly bears and 
their track sets outnumbered those of black bears 
every year we conducted the Norris Geyser Basin 
winter range surveys. 

Primary spring grizzly bear feeding 
activities observed in the Norris Geyser Basin 
winter range included: 1) scavenging bison and elk 
carcasses; 2) digging earthworms; and 3) 
consuming geothermal soil. 
 
Mud Volcano 
 

We surveyed one route in the Mud Volcano 
winter range each year from 2002 to 2016 (15 
years), hiking a total of 101 km. We found 9 bison 
carcasses and 1 mule deer carcass, an average of 
0.10 ungulate carcasses per km. No carcasses of 
elk or other ungulate species were found. All of the 
carcasses were >75% consumed when found. 
Evidence of scavenging by grizzly and/or black 
bears was observed at 40% (n = 4) of the carcasses. 
Of the bison carcasses where age class could be 
determined (n = 9), 44% were adults and 56% were 
yearlings; 63% were male and 37% were female. 

We observed 3 grizzly bears and 53 sets of 
grizzly bear tracks, an average of 0.55 observations 
of grizzly bear activity per km surveyed. We also 
observed 31 non-carcass feeding sites, 12 scats or 
groups of scats, 3 daybeds, and 1 traditional trail 
that were associated with grizzly bear tracks. One 
set of black bear tracks were observed, an average 
of 0.01 observations of black bear activity per km. 
The number of observations of grizzly bears and 
their track sets outnumbered those of black bears 
every year we conducted the Mud Volcano winter 
range surveys. 

Primary spring grizzly bear feeding 
activities observed in the Mud Volcano winter 
range included: 1) digging onion grass bulbs; 2) 
digging up pocket gophers and their food caches of 
onion-grass bulbs, yampa roots, spring beauty 
corms, and American bistort rhizomes; 3) digging 
spring beauty corms; 4) grazing grasses and 
sedges; 5) scavenging bison carcasses; 6) digging 
earthworms; 7) consuming geothermal soil; and 8) 
flipping over bison fecal piles for invertebrates. 
 

 
Northern Ungulate Winter Range 

 
Counts of northern range elk decreased 

from ~19,000 in 1994 to 4,000 by 2013 following 
wolf restoration, while bison numbers increased 
from approximately 870 to 3,500 (Wallen et al. 
2015). We surveyed 13 routes on Yellowstone’s 
Northern Range each year from 1997 to 2016 (20 
years), hiking a total of 3,180 km. We found 708 
carcasses, including 614 elk, 52 bison, 43 mule 
deer, 10 pronghorn, and 6 bighorn sheep which 
equated to 0.22 ungulate carcasses/km of survey 
route. No carcasses of moose, whitetail deer, or 
mountain goat were found. Seventy-three percent 
of the bison, 79% of the elk, 95% of the mule deer, 
and all of the pronghorn and bighorn sheep 
carcasses were >75% consumed when found 
during our surveys. Only 1% of the elk, 6% of the 
bison, and 2% of the mule deer were completely 
intact when discovered. Evidence of scavenging by 
grizzly and/or black bears was observed at 40% (n 
= 21) of the bison carcasses, 20% (n = 125) of the 
elk carcasses, and 12% (n = 5) of the mule deer 
carcasses. None of the pronghorn or bighorn sheep 
carcasses had evidence of bear scavenging. Of the 
bison carcasses where age class could be 
determined (n = 49), 88% were adults, 10% were 
yearlings, and 2% were calves. Of the bison 
carcasses where sex could be determined (n = 41), 
61% were male and 39% were female. Of the elk 
carcasses where age class could be determined (n = 
524), 81% were adults, 9% were yearlings, and 
10% were calves. Of the elk carcasses where sex 
could be determined (n = 418), 43% were male and 
57% were female. 

The Northern Range elk population 
decreased following wolf reintroduction (White 
and Garrott 2013). Concurrent with that decline we 
detected a decrease in elk carcasses and an increase 
in bison and mule deer carcasses on the northern 
range. From 1997 to 2007, elk comprised 94%, 
bison 4%, and mule deer 1% of the carcasses found 
on the Northern Range transects. From 2008 
through 2016, elk comprised 73%, bison 12%, and 
mule deer 12% of the Northern Range carcasses. 

Regan (2016) analyzed the Northern Range 
carcass monitoring data collected in Yellowstone 
National Park during the period 1997–2012, and 
compared it to similar data collected on the Custer-
Gallatin National Forest (CGNF) north of the park 
during the same time period. Road densities and 
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associated human activities were higher on the 
national forest than inside Yellowstone National 
Park. Grizzly bear use of ungulate carcasses 
decreased significantly as road density increased 
(Regan 2016). The amount of human activity at 
carcasses also appeared to reduce bear scavenging 
of ungulate carcasses (Regan 2016). 

We observed 21 grizzly bears and 152 sets 
of grizzly bear tracks, an average of 0.05 
observations of grizzly bear activity per km 
surveyed. We also observed 14 non-carcass 
feeding sites, 14 scats or groups of scats, 15 rub 
trees, 7 daybeds, and 8 traditional trails that were 
associated with grizzly bear tracks. Twenty black 
bears and 44 sets of black bear tracks were 
observed, an average of 0.02 observations of black 
bear activity per km. Four non-carcass feeding 
sites, 9 scats or groups of scats, 1day bed, 1 rub 
tree, and 1 traditional trail associated with black 
bear tracks were also observed. The number of 
observations of grizzly bears and their track sets 
outnumbered those of black bears every year we 
conducted the Northern Winter Range surveys. 

Primary bear feeding activities observed on 
the Northern Ungulate winter range included: 1) 
scavenging bison, elk, and mule deer carcasses; 2) 
predation on pocket gophers and kleptoparasitism 
of their food caches containing  onion-grass bulbs, 
yampa roots, spring beauty corms, and American 
bistort rhizomes; 3) digging spring beauty corms; 
4) grazing grasses and sedges; 5) digging ant hills
and ripping open logs for ants; 6) digging
earthworms; 7) eating rosehips; 8) eating cow
parsnip; 9) consuming geothermal soil; 10) digging
thistle roots; and 11) flipping over rocks and bison
fecal piles for invertebrates.

Summary 
¶ We documented 5 pulse years with

abundant ungulate carcasses and 20 years
with relatively few carcasses present. Pulse
years occurred during years with high
snow-water equivalent (Podruzny et al.
2012) and winter severity (Green 1994)
indices.

¶ Most ungulate carcasses within
Yellowstone National Park were quickly
depleted by scavengers. Seventy-eight
percent of the ungulate carcasses we
detected were >75% consumed when
found. Only 3% of carcasses were
completely intact when detected. Black

bears, wolves, coyotes, bald eagles, golden 
eagles, ravens, and magpies were 
significant competitors with grizzly bears 
for ungulate carcasses during our 
monitoring period. Mountain lions were 
also a competitor, but primarily through 
predation on elk and deer rather than 
through scavenging. 

¶ Probability of carcass scavenging by bears
was related to ungulate size and biomass.
Evidence of scavenging by grizzly and/or
black bears was observed at 37% of bison,
20% of elk, 11% of mule deer, and 0% of
pronghorn carcasses.

¶ Wolves appeared to have a significant
impact on the number of elk that
overwintered in the high-elevation,
thermally influenced winter ranges we
monitored. The number of elk
overwintering in these areas likely
increased after wolves were extirpated from
Yellowstone National Park in the 1920s,
but then declined after wolf reintroduction
during 1995–1996. Data we collected was
not sufficient to determine if the reduction
in overwintering elk in these areas was
caused by direct killing by wolves or from
fear-induced, behaviorally mediated
changes in the spatial distribution of elk in
winter. Although wolves likely reduced the
number of elk that died from overwinter
starvation in thermally influenced ungulate
winter ranges, grizzly bears continued to
scavenge ungulate meat through usurping
wolf-killed elk during the spring, summer,
and fall seasons, and through predation on
elk calves in spring and early summer.

¶ Following the reestablishment of wolves in
the Heart Lake area, elk no longer over-
wintered there. However, grizzly bears
continued to use the area in spring, and we
detected an increase in grizzly activity
following the disappearance of
overwintering elk from the Heart Lake
area. Concurrent with that increase, we
detected a decrease in black bear activity at
Heart Lake . Grizzly bears appeared to be
displacing black bears from the Heart Lake
area during the spring season.

¶ Although the Mud Volcano and Heart Lake
areas had the highest number of
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observations of grizzly bears and their track 
sets per km surveyed, these areas had the 
fewest number of ungulate carcasses 
detected per km. This suggests that grizzly 
bears were not solely dependent on 
ungulate carcasses during spring, and that 
these areas contained other important food 
resources utilized by bears at that time of 
year. 

¶ The Northern Range elk population and the
number of spring elk carcasses we detected
decreased following wolf reintroduction.
Concurrent with the decline in Northern
Range elk and elk carcasses, we detected an
increase in the number of bison and mule
deer carcasses on the northern range,
suggesting that the number of bison and
mule deer wintering on the Northern Range
increased after the elk decline.

¶ During the period of wolf absence from the
GYE (1920s through early 1990s), grizzly
bears obtained most of the meat they ate in
early spring following severe winters,
through scavenging the remains of
ungulates that died over winter from

starvation. Very few ungulates were 
available to scavenge after mild winters. 
Following wolf reintroduction during 
1995–1996, the number of elk and bison 
that died from severe winter conditions 
decreased, but meat usurped from wolf-
killed ungulates became available 
throughout the spring, summer, and fall 
every year regardless of winter severity. 
After wolf reintroduction, ungulate meat is 
generally available to bears for scavenging 
on a more consistent basis annually and 
over a longer period of time. 

Table 19. Elk, bison, and mule deer carcasses found along surveyed routes and visitation of 
carcasses by bears, wolves, coyotes and unknown large carnivores, Yellowstone National Park, 
spring 1992 - 2016. 

Elk Bison Mule deer 

Survey 
area (no. 
of 
routes) 

No. of 
carcasses 

No. visited by species 
No. of 

carcasses 

No. visited by species 
No. of 

carcasses 

No. visited by species 

Bear Wolf Coyote Unk Bear Wolf Coyote Unk Bear Wolf Coyote Unk 

Northern 
Range 
(12) 

614 125 53 38 432 52 21 8 6 24 43 5 4 5 29 

Firehole 
(8) 117 21 18 32 61 318 119 30 64 97 0 0 0 0 0 

Norris 
(4) 31 5 1 5 23 39 12 5 6 18 0 0 0 0 0 

Heart 
Lake (3) 35 10 6 9 15 0 0 0 0 0 0 0 0 0 0 

Mud 
Volcano 
(1) 

0 0 0 0 0 9 4 0 0 5 1 0 0 0 1 

Total  797 161 99 84 531 418 156 43 76 144 44 5 4 5 30 
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Table 20. Pronghorn and bighorn sheep carcasses found along surveyed routes and visitation of 
carcasses by bears, wolves, coyotes and unknown large carnivores, Yellowstone National Park, 
spring 1992 - 2016. 

  

Pronghorn Bighorn sheep 
  
  
  
Survey area 
(no. of 
routes) No. of 

carcasses 

No. visited by species No. of 
carcasses 

No. visited by species 

Bear Wolf Coyote Unk Bear Wolf Coyote Unk 

Northern 
Range (12) 10 0 0 0 10 6 0 1 0 5 

Firehole (8) 0 0 0 0 0 0 0 0 0 0 

Norris (4) 0 0 0 0 0 0 0 0 0 0 
Heart Lake 
(3) 0 0 0 0 0 0 0 0 0 0 

Mud 
Volcano (1) 0 0 0 0 0 0 0 0 0 0 

Total  10 0 0 0 0 6 0 1 0 5 

 

Table 21. Age classes and sex of elk and bison carcasses found, by area, along surveyed routes, 
Yellowstone National Park, 1992 - 2016. 

  Elk  Bison 

  
Northern     Heart Mud   Northern     Heart Mud   

Range Firehole Norris Lake Volcano Total Range Firehole Norris Lake Volcano Total 

Age               

Adult 426 48 13 20 0 507 43 191 18 0 4 256 

Yearling 48 19 7 06 0 80 5 69 4 0 5 83 

Calf 50 23 8 03 0 84 1 45 16 0 0 62 

Unknown 90 27 3 6 0 671 3 13 1 0 0 17 

                          
Sex               

Male 181 15 3 7 0 206 25 89 9 0 5 128 

Female 237 51 14 4 0 306 316 130 12 0 3 161 

Unknown 196 51 14 24 0 285 11 99 18 0 1 129 
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Table 22. Age classes and sex of mule deer and pronghorn carcasses found, by area, along 
surveyed routes, Yellowstone National Park, 2016. 

Mule deer Pronghorn 
Northern Heart Mud Northern Heart Mud 

Range Firehole Norris Lake Volcano Total Range Firehole Norris Lake Volcano Total 

Age 
Adult 12 0 0 0 0 12 6 0 0 0 0 6 
Yearling 2 0 0 0 0 2 0 0 0 0 0 0 
Calf 6 0 0 0 0 6 0 0 0 0 0 0 
Unknown 23 0 0 0 1 24 4 0 0 0 0 4 

Sex 
Male 2 0 0 0 0 2 3 0 0 0 0 3 
Female 3 0 0 0 0 3 1 0 0 0 0 1 
Unknown 38 0 0 0 1 39 6 0 0 0 0 6 

Table 23. Age classes and sex of bighorn sheep carcasses found, by area, along surveyed routes, 
Yellowstone National Park, 1992 - 2016. 

Bighorn Sheep 
Northern Heart Mud 

Range Firehole Norris Lake Volcano Total 

Age 
Adult 6 0 0 0 0 6 
Yearling 0 0 0 0 0 0 
Calf 0 0 0 0 0 0 
Unknown 0 0 0 0 1 0 

Sex 
Male 4 0 0 0 0 4 
Female 2 0 0 0 0 2 
Unknown 0 0 0 0 1 0 
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Table 24. Number of observations of grizzly, black, and unknown species of bears and their track sets, 
and indices of bear activity per km of survey route in spring on different winter ranges in Yellowstone 
National Park, 1992 2016. 

Winter 
Range 

Kilometers 
Surveyed 

Ungulate 
Carcasses/km 

Visual Observations Track Sets Bear Activity Index 
(sightings + track sets/km 

Grizzly Black Unknown Grizzly Black Unknown Grizzly Black Unknown 

Heart 
Lake 447.1 0.01 31 4 1 173 25 34 0.46 0.06 0.08 

Firehole 
River 1,889.20 0.23 12 0 0 345 3 11 0.19 <0.01 0.01 

Norris 
Geyser 
Basin 

497.5 0.14 1 0 0 115 1 3 0.23 <0.01 0.01 

Mud 
Volcano 101.1 0.1 3 0 0 53 1 5 0.55 0.01 0.05 

Northern 
Range 3,179.90 0.22 21 20 0 152 44 22 0.05 0.02 0.01 

Total 6,114.80 0.21 68 24 1 838 74 75 0.15 0.02 0.01 

Fig. 8. Spring ungulate carcass survey routes in 5 ungulate winter ranges, Yellowstone National Park, 1992–
2016.
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Fig. 9. Annual ungulate carcasses/km found on spring survey routes on the northern winter range and interior winter 
ranges, Yellowstone National Park, 1992–2016. 

The reintroduction of gray wolves in 1995-1996 restored the historic predator guild in the Greater 
Yellowstone Ecosystem. Grizzly bears now compete with black bears, wolves, coyotes, and 
mountain lions for ungulates through predation and scavenging. Bald eagles, golden eagles, 
ravens, and magpies also contribute toward the rapid depletion of ungulate carcasses on the 
landscape (photo courtesy of Dan Stahler/NPS)
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Spawning Cutthroat Trout Availability and Use 
by Grizzly Bears in Yellowstone National Park 
(Kerry A. Gunther, Eric Reinertson, Travis 
Wyman, Todd M. Koel, Patricia E. Bigelow, and 
Brian Ertel, Yellowstone National Park) 
 

In spring and early summer, grizzly bears 
with home ranges near Yellowstone Lake feed on 
spawning Yellowstone cutthroat trout (YCT, 
Oncorhynchus clarkii) during years when trout are 
abundant in tributary streams (Gunther et al. 2014). 
Bears also occasionally prey on cutthroat trout in 
other areas of the park, including Fan Creek 
(westslope cutthroat trout, YCT, or westslope × 
YCT hybrid) in the northwest section of the park 
and the inlet creek to Trout Lake (YCT or YCT × 
rainbow trout O. mykiss hybrids) located in the 
northeast section of the park. 

Non-native lake trout (Salvelinus 
namaycush), whirling disease caused by an exotic 
parasite (Myxobolus cerebralis), and drought have 
substantially reduced the native YCT population in 
Yellowstone Lake and associated bear fishing 
activity (Haroldson et al. 2005; Koel et al. 2005, 
2006). The combined effect of all these factors has 
reduced the Yellowstone Lake YCT population by 
90% (Koel et al. 2010a). Because of the decline 
and past use of YCT as a food source by some 
grizzly bears, monitoring of the YCT population is 
a component of the habitat monitoring program of 
the 2016 Conservation Strategy (Yellowstone 
Ecosystem Subcommittee 2016). The YCT 
population has been monitored through counts at a 
fish trap located on Clear Creek on the east-shore 
of Yellowstone Lake, and through visual stream 
surveys conducted along North Shore and West 
Thumb tributaries of the lake (Fig. 10). Visual 
stream surveys are also conducted along the Trout 
Lake inlet creek in the northeast section of the 
park. In 2014, we added 4 Yellowstone Lake 
backcountry spawning streams to our YCT 
monitoring program, including 3 streams (Flat 
Mountain Creek, #1138, and #1141) on the west 
shore and 1 stream (Columbine Creek) on the east 
side of Yellowstone Lake. High turbidity and 
waters levels in Columbine Creek prevented 
accurate surveys most years, so this stream was 
dropped from backcountry surveys beginning in 
2017. 
 
 
 

Yellowstone Lake 
 
Fish Trap Surveys 
 

Historically, the number of spawning YCT 
migrating upstream were counted most years from 
a weir with a fish trap located at the mouth of 
Clear Creek on the east side of Yellowstone Lake 
(Fig. 11; Koel et al. 2005). The fish trap was 
generally installed in May, the exact date 
depending on winter snow accumulation, weather 
conditions, and spring snow melt. Fish were 
counted by dip netting trout that entered the 
upstream trap box, visually as they swam through 
wooden chutes attached to the trap, or by 
swimming through an electronic counting box. In 
2008, unusually high spring run-off damaged the 
Clear Creek weir and necessitated its removal. Due 
to removal of the weir, counts of the number of 
spawning cutthroat trout ascending Clear Creek 
were not obtained during 2008–2014. In the fall of 
2012, the remnants of the weir were removed, 
stream banks stabilized, and a suitable platform for 
an electronic sonar fish counter was installed. 
Installation and calibration of the sonar fish 
counter began in the summer 2013 and continued 
through 2014. In 2015, the sonar fish counter at the 
Clear Creek weir became operational. The sonar 
station is installed in mid to late-April and runs 
through mid-July. As of 10 May 2018, the count of 
spawning cutthroat trout that ascended Clear Creek 
in 2017 was not yet available, but will be reported 
in the 2018 IGBST annual report. 

 
Front Country Visual Stream Surveys 
 

Beginning as early as mid-April depending 
on snowpack and ice-off, several streams including 
Lodge Creek, Hatchery Creek, Incinerator Creek, 
Wells Creek, Bridge Creek, and unnamed stream 
#1090 on the North Shore of Yellowstone Lake, 
and Sandy Creek, Sewer Creek, Little Thumb 
Creek, and unnamed stream #1167 in the West 
Thumb area are checked periodically to detect the 
presence of adult YCT (Andrascik 1992, Olliff 
1992). Once adult YCT are found (i.e., onset of 
spawning), weekly surveys of YCT in these 
streams are conducted. Sample methods follow 
Reinhart (1990), as modified by Andrascik (1992) 
and Olliff (1992). In each stream on each sample 
day, a minimum of two people walked from the 
stream mouth to the upstream extent that fish have 
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been observed in past years, and record the number 
of adult YCT counted. Sampling continues one day 
per week until two consecutive weeks when no 
trout are observed in the creek (i.e., end of spawn). 
The length of the spawning season is calculated as 
the number of days from the first day spawning 
trout are observed through the last day spawning 
trout are observed. The average number of 
spawning cutthroat trout counted per stream survey 
conducted during the spawning season is used to 
identify annual trends in the number of cutthroat 
trout spawning in Yellowstone Lake tributaries. 

The ice went off of Yellowstone Lake on 
23 May 2017. Data collected in 2017 continued to 
show low numbers of spawning YCT in North 
Shore and most West Thumb tributary streams 
(Table 24). In North Shore streams, only 33 
spawning YCT were counted. Thirty spawning 
YCT were counted in Bridge Creek and 3 in 
stream #1090. No spawning YCT were observed in 
Lodge Creek, Hatchery Creek, Incinerator Creek, 
or Wells Creek. No evidence of bears or bear 
fishing activity (i.e., observations of bears fishing, 
fish parts, bear scats containing fish parts) was 
observed along any of the monitored North Shore 
streams in 2017. 

On West Thumb streams, 124 spawning 
YCT were counted, including 112 in Little Thumb 
Creek, 7 in Sandy Creek and 5 in stream #1167. 
No spawning YCT were observed in Sewer Creek. 
Both black and grizzly bears were observed 
looking for fish along Little Thumb Creek, and, 
using a trail camera, we detected one black bear 
successfully catching a fish. We did not observe 
evidence of successful fish predation by grizzly 
bears. In addition, grizzly bear activity including 
tracks, scat, and digging were observed along 
Sandy Creek, Sewer Creek, and stream #1167, 
however there was no evidence of fishing along 
these creeks. Black bear activity without evidence 
of fishing was also observed along Sandy Creek 
and stream #1167. 
 The number of spawning YCT counted in 
the North Shore (Fig. 12) and West Thumb (Fig. 
13) streams has decreased significantly since 1989. 
Although the increased spawning activity in Little 
Thumb Creek in recent years is promising, very 
few spawning YCT have been observed in all other 
North Shore and West Thumb streams. 

Backcountry Visual Stream Surveys 

 In 2017, we surveyed 3 backcountry 
tributary streams including Flat Mountain Creek, 
unnamed stream #1138, and unnamed stream 
#1141. Backcountry stream surveys followed the 
same methods used on frontcountry streams. In 
backcountry streams, 131 spawning YCT were 
counted. Seventy-seven spawning YCT were 
counted in Flat Mountain Creek, 28 in stream 
#1141, and 26 in stream #1138. Evidence of 
grizzly bear predation on YCT was found along 
streams #1138 and #1141. No conclusive evidence 
of bear fishing activity was observed along Flat 
Mountain Creek, although grizzly bear tracks and 
trout eggs were found along the stream indicating 
that bears likely fished that creek as well. 

Trout Lake 

Visual Stream Surveys 

 Beginning in mid-May of each year, the 
Trout Lake inlet creek is checked once per week 
for the presence of spawning YCT (and cutthroat × 
rainbow trout hybrids). Once spawning trout are 
detected (i.e., onset of spawning), weekly surveys 
of adult trout in the inlet creek are conducted. On 
each sample day, two people walk from the stream 
mouth to the upstream extent that fish have been 
observed in past years, and record the number of 
adult trout counted. Sampling continues one day 
per week until two consecutive weeks when no 
trout are observed in the creek. The length of the 
spawning season is calculated as the number of 
days from the first day spawning trout are observed 
through the last day spawning trout are observed. 
The mean number of spawning trout observed per 
visit is calculated by dividing the total number of 
adult trout counted by the number of surveys 
conducted during the spawning season.  

In 2017, the first movement of spawning 
trout from Trout Lake into the inlet creek was 
observed on 14 June. The spawn lasted 
approximately 28 days with the last spawning trout 
observed in the inlet creek on 11 July. During the 
once per week visual surveys, 342 spawning 
cutthroat (and cutthroat trout × rainbow trout 
hybrids) were counted, an average of 68 per visit 
during the spawning season (Table 24). The 
number of fish observed per survey has ranged 
from a low of 31 in 2004, to a high of 306 in 2010 
(Fig. 14). No evidence of grizzly bear or black bear 
fishing activity was observed along Trout Lake or 
the inlet creek during the surveys in 2017. 
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Outlook for Cutthroat Trout 

The number of spawning YCT counted in 
all surveyed tributary streams of Yellowstone Lake 
reached a nadir in approximately 2004 (Figs. 15–
17). A Native Fish Conservation 
Plan/Environmental Assessment was completed in 
2011 (Koel et al. 2010b). The plan outlines a 
program of management efforts designed to protect 
the native YCT population through suppression of 
lake trout and other methods. As part of these 
management efforts, park fisheries biologists and 
private-sector (contracted) netters caught and 
removed 396,950 lake trout from Yellowstone 
Lake in 2017. Population models indicate the 
removal program has slowed lake trout population 
growth and likely started to send the population  

into decline (Syslo et al. 2011, Gresswell et al. 
2015). If the removal program results in a 
significant long-term reduction in predatory lake 
trout, native YCT will likely reestablish at higher 
numbers in Yellowstone Lake and its tributary 
streams and once again become a more important 
diet item for grizzly bears in the Yellowstone Lake 
watershed. In 2017, we documented grizzly bears 
fishing for YCT in un-named streams #1138 and 
#1141, and a black bear fishing in Little Thumb 
Creek, suggesting that the YCT population may be 
increasing at least in some streams. Evidence of 
bears fishing for YCT indicates that the Lake Trout 
removal program may be beginning to show signs 
of success. 

Table 24. Summary statistics for spawning cutthroat trout surveys, Yellowstone National Park, 
2017. 

Stream Start of 
spawn 

Last day 
of spawn 

Duration of 
spawn (days) 

Number of 
surveys during 

spawning 
period 

Number 
of fish 

counted 

Average no. 
fish/survey 

North Shore 
Lodge Creek No spawn 
Hatchery Creek No spawn 
Incinerator Creek No spawn 
Wells Creek No spawn 
Bridge Creek 05/24/2017 05/30/2016 7 2 30 15.0 
#1090 05/25/2017 05/25/2016 1 1 3 3.0 
West Thumb 
1167 Creek 05/17/2017  05/30/2017 14  3 5 1.7 
Sandy Creek 05/23/2017 05/30/2017 8 2 7 3.5 
Sewer Creek No spawn 
Little Thumb Creek 06/06/2017 06/19/2017 14 3 112 37.3 
Total frontcountrya 11 157 14.3 
Backcountry 
Flat Mountain Creek 05/22/2017 06/05/2017 15 3 77 25.7 
#1141 Creek  05/29/2017  06/05/2017 8    2      28        14.0 
#1138 Creek 05/22/2017 06/05/2017 15 3 26 8.7 
Columbine Creek Not surveyed 
Total backcountry 8 131 16.4 
Northern Range 
Trout Lake Inlet 06/14/2017 07/11/2017 28 5 342 68.4 
a Total for North Shore and West Thumb streams that had a spawn. 
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Fig. 10. Locations of Yellowstone Lake cutthroat trout spawning streams surveyed in 2017. 
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Appendix A Appendix A 

 
 

Bacd 

This report is the collective response from the National Forests and National Parks within the Greater 
Yellowstone Ecosystem (GYE) to monitoring and reporting obligations established in the Final 
Conservation Strategy for the Grizzly Bear in the Greater Yellowstone Area (Yellowstone Ecosystem 
Subcommittee 2016). The Conservation Strategy requires annual monitoring and reporting to evaluate 
federal adherence of habitat standards for the Yellowstone grizzly bear population. These monitoring 
requirements and habitat standards were formalized for the 6 national forests (now 5) in the Forest Plan 
Amendment for Grizzly Bear Habitat Conservation for the Greater Yellowstone Area National Forests, 
Record of Decision (herein referred to as Forest Service Amendment; USDA 2006). Likewise, the 
Superintendents’ Compendia (Grand Teton National Park 2007 and Yellowstone National Park 2007) 
incorporated the Strategy habitat standards into legal plans for the 2 respective national parks in the 
GYE.  

Habitat standards and monitoring protocol identified in the Conservation Strategy went into effect in 
2007 when federal protections under the Endangered Species Act (ESA) were removed for the 
Yellowstone population. However, the legal status of the Yellowstone grizzly bear remains a 
contentious issue and the delisting rule was challenged and overturned in a Montana District Court in 
2009. The 2009 ruling was upheld by the 9th Circuit Court of Appeals in 2011, and Federal protections 
were restored to the Yellowstone population as a threatened species under the ESA. Concerns raised by 
the courts were addressed when the Interagency Grizzly Bear Study Team (IGBST) conducted 
comprehensive studies to evaluate the adaptive response of Yellowstone grizzly bears to changing food 
resources (IGBST 2013; Bjornlie et al. 2014; Costello et al. 2014, 2016; Gunther et al. 2014; Schwartz 
et al. 2014a, b; Ebinger et al. 2016; van Manen et al. 2016). The U.S. Fish and Wildlife Service 
subsequently determined that the GYE population of grizzly bears has recovered and no longer meets 
the definition of a Threatened or Endangered species. Consequently, in March 2016, the U.S. Fish and 
Wildlife Service proposed a rule to once again remove the Yellowstone population from the Federal list 
of endangered and threatened wildlife (Federal Register 2016). The final rule was published 30 June 
2017. 

Introduction 

The intent of habitat standards established in the 2016 Conservation Strategy is to preserve adequate 
secure habitat for grizzly bears and reduce negative impacts of human presence in occupied habitat 
throughout the core area of the GYE. Three distinct habitat standards were enumerated pertaining to 
motorized access, human development, and commercial livestock grazing. All three factors are known to 
contribute to grizzly bear mortality and displacement in occupied areas across the landscape. The three 
habitat standards specifically call for no net decrease in secure habitat (a metric for the absence of 
motorized access), and no net increase in the number of human developed sites and grazing allotments 
from that which existed in 1998. The 1998 baseline is predicated on evidence that habitat conditions at 
that time, and for the preceding decade, contributed to the 4–7% annual population growth of the 

Grizzly Bear Habitat Modeling Team, Greater Yellowstone Ecosystem 

Prepared by: Lisa A. Landenburger, U.S. Forest Service and U.S. Geological Survey 

2017 Grizzly Bear Habitat Monitoring Report 
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Yellowstone grizzly bear population observed between 1983 and 2001. Habitat standards apply only 
within the Primary Conservation Area (PCA)1, which is located at the core of the GYE (Fig. A1).  
 

 
Fig. A1. Federal lands comprising the Greater Yellowstone Ecosystem (GYE) and the Primary Conservation Area 
(PCA). 
 
Annual Monitoring Requirements inside the PCA 

In compliance with annual habitat monitoring protocol, this report summarizes habitat changes incurred 
annually inside the PCA and compares current habitat status with that of 1998 for the following 
monitored parameters:  1) number and acreage of commercial livestock grazing allotments and 
permitted domestic sheep animal months, 2) number of developed sites, 3) percent secure, and 4) habitat 
motorized access route densities. In addition, all incidental and recurring grizzly bear conflicts 
associated with livestock allotments occurring on public land are summarized annually for the 
ecosystem, both inside and outside the PCA. Current status of the 4 monitored habitat parameters, 
except for livestock allotments, are evaluated, summarized, and reported against 1998 levels annually 
for each of the 40 subunits within the 18 Bear Management Units (BMU; Fig. A2). The number and 

                                                           
1 The Primary Conservation Area (PCA) is a term used when the Yellowstone grizzly bear population is not under federal protection. The 
same area is referred to as the Grizzly Bear Recovery Zone (GBRZ) when the bear is listed under federal protection. The PCA term is used 
in this 2017 report to reflect the current status of the Yellowstone grizzly bear population. 
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allotment on the Caribou-Targhee National Forest. The Myers Creek allotment, part of the 
USDA Sheep Experiment Station (USSES), has consistently been issued a no-use permit since 
2008. Consequently, there has been no domestic sheep grazing on public lands inside the PCA 
for the past 10 years. (Table A1)  

Change in livestock allotments during 2017 
During 2017 there was only 1 reported change in livestock grazing allotments inside the PCA. A 
small parcel of privately owned cattle/horse pasture land was newly acquired by the US Forest 
Service in the fall of 2016. The 28-acre parcel, acquired via the Jackson Hole Land Trust 
(JHLT), occurs on the Blackrock Ranger District of the Bridger-Teton National Forest and 
adjoins the Hatchet Resort to the east and US Highway 26/287 to the north. Prior to the Forest 
Service land acquisition, the property was grazed under JHLT ownership. In 2017, under USFS 
ownership, a temporary special use permit for summer cattle grazing was issued. Situated at the 
base of Togwotee Pass, this relatively undisturbed pasture has no prior history of livestock-
grizzly bear interactions. Until an environmental assessment can be conducted, the long-term 
grazing status of the property is undetermined. However, the intent is to issue the same special 
use permit in 2018. Consequently, for tracking purposes only, this 28-acre pasture is temporarily 
being tracked as the “Hatchet” cattle allotment and is accounted for in the 2017 cattle allotment 
acreage in Table A1. No other changes to the number, status, or acreage of commercial livestock 
allotments were reported to occur on federal lands inside the PCA during 2017.  

Table A1. Number of commercial livestock grazing allotments and sheep animal months (AMs) inside the Primary 
Conservation Area in 1998 and 2017. 

Administrative unit 

Cattle allotments Sheep allotments Sheep animal 
months Active Vacant Active Vacant 

1998 2017 1998 2017 1998 2017 1998 2017 1998 2017 
Beaverhead-Deerlodge 
National Forest 3 3 2 0 0 0 0 0 0 0 

Bridger-Teton National 
Forest 9 6 0 1 0 0 0 0 0 0 

Caribou-Targhee 
National Forest a 11 7 1 1 7 1 4 0 14,163 1,970 

Custer-Gallatin National 
Forest 23 14 10 5 2 0 4 0 3,540 0 

Shoshone National 
Forest 25 25 0 0 2 0 2 0 5,387 0 

Grand Teton National 
Park 1 0 0 0 0 0 0 0 0 0 

Total count in PCA 72 55 13 7 11 1 10 0 23,090 1.970 

Total acres in PCA 661,770 456,040 67,846 31,679 148,368 3,504 77,066 0 

Total area in PCA (km2) 2,678 1,846 275 128 600 14 312 0 

a The Meyers Creek allotment, the only active sheep grazing unit remaining inside the PCA, took a "no use" permit in 2017. 
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Livestock Conflicts throughout the GYE 

Conflicts between grizzly bears and livestock have historically led to the capture, relocation, and 
removal of grizzly bears in the GYE. This section summarizes the reported grizzly bear conflicts 
associated with livestock grazing on sheep and cattle/horse grazing allotments and forage 
reserves on national forest land within the GYE. Livestock-grizzly bear conflicts associated with 
outfitters in backcountry situations, and conflicts occurring on private or state lands are not 
included in this report. 

Livestock conflicts in 2017 
In 2017, a total of 110 grizzly bear conflicts associated with livestock grazing on U.S. Forest 
Service lands were reported inside the GYE (Fig. A3). These conflicts occurred on 23 distinct 
commercial grazing allotments throughout the ecosystem. All livestock-related incidents in 2017 
involved cattle depredations and accounted for the injury or mortality of at least 9 cows and 91 
calves or yearlings. Conflicts were reported on each of the 5 National Forests in the GYE 
including the: Beaverhead-Deerlodge (n = 2), Bridger-Teton (n = 77), Caribou-Targhee (n = 1), 
Custer-Gallatin (n = 2), and the Shoshone (n = 10). Approximately 4% (n = 4) of the conflicts 
occurred inside the PCA. Of the 110 livestock-related conflicts, 63% (n = 69) occurred on the 
Upper Green River cattle allotment located outside the PCA on the north portion of the Bridger-
Teton National Forest. Management actions in direct response to livestock-related conflicts on 
public lands led to the removal of 6 male grizzly bears (3 adult, 3 subadult) during 2017. The 
mortality of an additional adult male grizzly bear occurred at the site of a dead calf when the bear 
was shot on the West Fork allotment of the Beaverhead-Deerlodge National Forest. Four of the 6 
grizzly bear management removals were due to cattle depredation conflicts on the Upper Green 
River allotment.  

Recurring livestock conflicts 2013–2017 
Allotments with ‘recurring’ conflicts are those where grizzly bear-livestock conflicts occurred in 
3 or more years during the past 5-year period. During the past 5 years (2013–2017), 481 
livestock-related conflicts occurred on grazing allotments on national forest lands within the 
GYE (Table A2). Approximately 6% (n = 27) of these conflicts occurred inside the PCA. Of the 
481 conflicts, 64% (n = 309) occurred on the Upper Green River cattle allotment located outside 
the PCA on the Bridger-Teton National Forest. Ten allotments had recurring conflicts: 1 on the 
Beaverhead-Deerlodge, 3 on the Bridger-Teton, and 6 on the Shoshone (Table A2). Over the past 
5 years, 22 grizzly bears were removed from the population because of persistent livestock-
related conflicts on U.S. Forest Service allotments. These 22 management removals included 4 
females (3 adult, 1 subadult) and 18 male (13 adult, 5 subadult) grizzly bears. In addition, two 
adult male grizzly bears were fatally shot in self-defense at sites of livestock depredation. 
Seventeen (77%) of the 22 management sanctioned grizzly bear removals were due to cattle 
depredations on the Upper Green River allotment. More information on specific mortality 
incidents is documented in Table 16 under the section “Documented Grizzly Bear Mortalities in 
the GYE and Estimated Percent Mortality for the Demographic Monitoring Area”. 







116 

Table A2. Commercial livestock allotments on public lands with documented grizzly bear conflicts during the 
past 5 years. Allotments with conflicts in 3 or more of the past 5 years are considered to be recurring conflicts. 

U.S. Forest 
Service allotment 
name 

Total 
acres 

Livestock-related conflicts Total 
conflicts 
(2013–
2017) 

Recurring 
conflicts 2013 2014 2015 2016 2017 

Deep Lake 6,486 0 1 0 0 0 1 No 
Dick Creek 9,569 0 0 1 0 0 1 No 
Dunn Creek 4,520 0 0 0 1 0 1 No 
Fish Lake 12,743 0 0 0 0 2 2 No 
Ghost Creek 11,579 0 0 0 3 0 3 No 
Horse Creek 29,980 0 1 0 2 1 4 Yes 
Lake Creek 21,399 1 0 0 0 0 1 No 
Parque Creek 13,528 0 2 4 0 0 6 No 
Piney 14,287 0 0 0 1 0 1 No 
Ramshorn 16,005 0 0 1 0 0 1 No 
Reef Creek 11,449 0 0 0 3 0 3 No 
Rock Creek 16,833 0 1 0 0 0 1 No 
Salt Creek 8,263 0 0 0 5 1 6 No 
South Absaroka 
Trans 152,256 1 0 0 0 0 1 No 

Sunshine 2,152 0 0 1 0 0 1 No 
Table Mountain 13,895 0 0 0 4 1 5 No 
Trout Creek 12,799 0 0 0 1 0 1 No 
Union Pass 39,497 2 0 0 0 1 3 No 
Warm Springs 16,875 2 1 2 3 3 11 Yes 
Wiggins Fork 37,653 0 1 2 1 0 4 Yes 
Wind River 44,158 0 3 4 1 0 8 Yes 
Total conflicts 64 91 122 94 110 481 
a The Fish Creek and Union Pass grazing units on the Bridger-Teton National Forest are forage reserves that are grazed only 
occasionally as a short-term solution to reduce conflict, protect resources, or compensate for natural landscape hazards (i.e., 
fire) in other grazing areas. 

Monitoring of Developed Sites inside the PCA 

Habitat standards identified in the Conservation Strategy require that the number of developed 
sites and capacity of human-use of developed sites on public lands inside the PCA be maintained 
at or below levels existing in 1998. Administrative site expansions are exempt from mitigation if 
such developments are deemed necessary for enhancement of public lands and when other viable 
alternatives are not plausible. Developed sites include all sites or facilities on public land with 
infrastructure intended for human use and which accommodates administrative needs and public 
recreational use. Examples of developed sites include, but are not limited to, campgrounds, 
trailheads, lodges, administrative structures, service stations, summer homes, restaurants, visitor 
centers, and permitted natural resource development sites such as oil and gas exploratory wells, 
production wells, mining activities, and work camps. Developments on private lands inside the 
PCA are not counted against this standard. 
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For a complete itemized list of developed sites comprising the 1998 baseline per subunit, please 
refer to Supplemental Table S1 linked to this report (available online only: Table S1 Developed 
Sites 1998 Baseline and Current Status).  

Changes in developed sites since 1998 
The number of distinct developed sites known to exist in 1998 is 592. In the intervening years, a 
number of sites have been condemned or permanently closed and dismantled. New sites that 
were built have been mitigated for by closing one or more sites of equivalent human use within 
the same subunit. Today, the number of known developed sites on public lands inside the PCA is 
575, accounting for a net decrease of 14 sites between 1998 and 2017. From 1998 to the present, 
the number of developed sites have remained at or below 1998 counts for all subunits inside the 
PCA except for the Hilgard #2 subunit, which increased by a count of one. This increase 
occurred in 2005 when the Taylor Falls/Lightning trailhead, originally located in subunit #1 of 
the Hilgard BMU, was moved from one side of a road to the other, placing it in subunit #2 of the 
Hilgard BMU. In this case, the loss in one subunit yielded a gain in the other. Although this 
transfer technically accounted for an increase in developed sites on Hilgard #2, it was determined 
to have no detrimental effect on grizzly bears and did not violate the intent of the developed site 
standard. Please refer to Table A3 for a comparison of developed site counts between 1998 and 
2017.  

Changes in developed sites in 2017:  
During 2017 there were no changes in the number of developed sites on federal lands inside the 
PCA.  

Future review of developed sites  
Visitor use in National Parks and Forest Service lands in the GYE has increased significantly 
since 1998. This increased visitation has the potential to negatively impact natural resources in 
fragile areas of high use. A multi-agency review of the 1998 habitat baseline has been proposed 
in the 2016 Conservation Strategy to identify potential solutions to alleviate administrative 
pressures in a way that allows for strategic management of grizzly bear habitat with minimal 
deviations from the baseline. This re-evaluation effort will be completed by the end of calendar 
year 2018 and released for public review. 

https://prd-wret.s3-us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/atoms/files/2014.Supplemental%20TableS1_DevelopedSites1998Baseline_CurrentStatus.pdf
https://prd-wret.s3-us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/atoms/files/2014.Supplemental%20TableS1_DevelopedSites1998Baseline_CurrentStatus.pdf








121 

Monitoring Secure Habitat and Motorized Access inside the PCA 

Habitat standards identified in the Conservation Strategy require that grizzly bear secure habitat 
be maintained at or improved upon levels existing in 1998 for each of the 40 subunits inside the 
PCA. The sole exception to the 1998 baseline applies to the 3 subunits identified in the 2007 
Conservation Strategy (Gallatin #3, Henrys Lake #2, and Madison #2) as needing improved 
levels above 1998 conditions. The new baseline for these 3 subunits, formalized in the Gallatin 
Cleanup Amendment of 2015, are established at secure habitat levels achieved with full 
implementation of the Gallatin National Forest 2006 Travel Management Plan. New threshold 
baselines established in 2016 raise the bar for these 3 subunits and supersede 1998 baseline 
values for secure habitat. 

Secure habitat serves as a metric of the level of human presence in grizzly bear habitat and is 
based entirely on proximity to motorized routes (roads and trails). Secure habitat is defined as 
any contiguous area Ó10 acres in size and more than 500 m from an open or gated motorized 
route. Lakes larger than 1 square mile (2.59 km2) in size are excluded from habitat calculations. 

The monitoring protocol established in the 2016 Conservation Strategy and Forest Plan 
Amendment requires that secure habitat, open motorized access route density (OMARD), and 
total motorized access route density (TMARD) be reported annually per subunit inside the PCA. 
Values for secure habitat are compared against 1998 baseline levels inside the PCA to ensure 
adherence to the secure habitat standard. Gains in secure habitat are achieved primarily through 
decommissioning of open, motorized access routes. In context to the measurement of grizzly 
bear secure habitat, a route is considered decommissioned when it has been effectively treated on 
the ground so that motorized access by the public and administrative personnel is effectively 
restricted. Road decommissioning can range from complete obliteration of the road prism to 
physical barriers permanently and effectively blocking all access points to motorized traffic. Any 
route open to motorized used by the public during any portion of the non-denning season (March 
1 through November 30) detracts from secure habitat and contributes to OMARD and TMARD. 
Routes that are gated to the public yearlong but which may potentially be accessed by 
administrative personnel detract from secure habitat and contribute to TMARD only. 

The Conservation Strategy and Forest Plan Amendment do not impose mandatory standards on 
motorized route density; however, changes in this parameter are monitored and reported 
annually. OMARD is reported per subunit at thresholds >1 mile/mi2 (>0.62 km/km2) and 
TMARD at levels >2 miles/mi2 (>1.2 km/km2). OMARD is measured only for the non-denning 
season March 1–November 30. Gated routes that effectively prohibit public motorized access for 
the entire non-denning season do not count toward OMARD but do contribute toward TMARD. 
All motorized routes open to the public and or administrative personnel contribute to TMARD. 
Decommissioned routes that are managed for long-term closure to all motorized use do not 
contribute to OMARD or TMARD and do not detract from secure grizzly bear habitat. 

Permanent changes in secure habitat since 1998  
The standard for “no net loss” in secure habitat with respect to 1998 baseline levels has been 
consistently met in all 40 subunits inside the PCA since it was initially formalized in the 2003 
Conservation Strategy. For the 3 impoverished subunits identified in the 2007 Conservation 
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Strategy as in need of improvement above 1998 levels (Gallatin #3, Henrys Lake #2, and 
Madison #2), new baseline thresholds ensure that secure habitat will be maintained well into the 
future at levels higher than what was attained in 1998. Since 1998 a net gain of approximately 
131 miles2 (339 km2) in secure habitat has been attained inside the PCA. This gain is comparable 
in size to that of Yellowstone Lake. The greatest improvement in secure habitat is a 17.2 % 
increase occurring on the Gallatin #3 Bear Management Subunit (BMS) on the Custer-Gallatin 
National Forest. The gain in secure habitat for this subunit, as well as Henrys Lake #2 (5.8%) 
and Madison #2 (1.0%) achieved by implementation of the Gallatin Travel Management Plan 
will constitute new baselines against which future change will be measured. Other notable gains 
in secure habitat, range from 3.4% on the Hellroaring-Bear #1 subunit to 13.4% on the Hilgard 
#1 subunit. Changes in secure habitat, when averaged over all 40 subunits, account for a mean 
gain of 1.5% since 1998. All gains in secure habitat throughout the PCA were achieved by the 
decommissioning of motorized routes on public lands. Permanent changes in secure habitat, 
OMARD, and TMARD inside the PCA are reported with respect to baseline levels in Table A4.  

Permanent changes in secure habitat during 2017 
During 2017 several changes in the motorized access on public land yielded minor changes to 
secure habitat.  
¶ Crandall-Sunlight #3:  A 2017 reported roads correction changes the temporary status of

a 0.4-km project road to that of a permanent level 1 gated system road identified as
945.2B in the Little Sunlight area on the Shoshone National Forest. An additional 2.5 km
of motorized roads in the Little Sunlight area was permanently closed in 2017. Closed
roads comprises: a) approximately 1.8 km of motorized access along Little Sunlight trail
that was ripped and water-barred and b) 0.7 km of roads to the south in vicinity of
Sulphur Lake, which was permanently closed with the strategic placement of large
boulders. Collectively, these changes in road configuration had no measurable change in
OMARD or TMARD but accounts for a decrease of approximately 0.1% in secure habitat
for the Crandall-Sunlight #3 subunit. The total percentage of secure habitat for the
subunit (81.2%) remains an improvement of the 80.4% reported in 1998.

¶ Henrys Lake #1: Approximately 0.7 km of motorized roads were newly constructed or
acquired in the Ashton-Island Park Ranger District of the Caribou-Targhee National
Forest during 2017. A short segment (<0.2 km) of two-tracked motorized road came
under Forest Service ownership when 67 acres of high-priority grizzly bear habitat was
purchased by the US Forest Service. Under Forest Service ownership, the newly acquired
road in the vicinity of Duck Creek, 10 km west of Henrys Lake, will be gated and closed
to public motorized use and only accessible for administrative purposes. In addition to the
Duck Creek road, a 0.6-km length of new road was constructed on the northwest side of
Henry’s Lake to provide access to the Johnson private property inholding. The Johnson
property road will be gated with use only by the landowner. Collectively, the increase in
motorized access within the Henrys Lake #1 subunit results in a 0.1% increase in
TMARD, and a net decrease of approximately 0.1% in secure habitat. In this particular
case, no mitigation is required for the loss in secure habitat because resulting secure
levels remain above baseline levels. Likewise, no mitigation is required for roads
obtained through a land acquisition.
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Appendix C 

2017 BEAR WISE WYOMING PROJECT UPDATE 

Introduction 

The Bear Wise Community Wyoming Program is a proactive initiative that seeks to minimize human-
bear (black and grizzly) conflicts, minimize management-related bear mortalities associated with 
preventable conflicts, and to safeguard human communities in northwest Wyoming. The overall 
objective of Bear Wise is to promote individual and community ownership of ever-increasing human-
bear conflict issues, moving toward creating a social conscience regarding responsible attractant 
management and behavior in bear habitat. This project seeks to raise awareness and proactively 
influence local waste management infrastructures with the specific intent of preventing conflicts from 
recurring. Strategies used to meet the campaign’s objectives are: 1) minimize accessibility of unnatural 
attractants to bears in developed areas; 2) employ a public outreach and education campaign to reduce 
knowledge gaps about bears and the causes of conflicts; and 3) employ a bear-resistant waste 
management system and promote bear-resistant waste management infrastructure.  

This report provides a summary of program accomplishments in 2017. Past accomplishments are 
reported in the 2006–2016 annual reports of the Interagency Grizzly Bear Study Team (IGBST) and in 
the 2011–2016 Annual Job Completion Reports of the Wyoming Game and Fish Department (WGFD). 

Background 

In 2004, a subcommittee of the IGBST conducted an analysis of causes and spatial distribution of 
grizzly bear mortalities and conflicts in the Greater Yellowstone Ecosystem (GYE) for the period of 
1994–2003. The analysis identified that the majority of known, human-caused grizzly bear mortalities 
occurred due to agency management actions in response to conflicts (34%), self-defense killings, 
primarily by big game hunters (20%), and vandal killings (11%). The report made 33 recommendations 
to reduce human-grizzly bear conflicts and mortalities with focus on 3 actions that could be positively 
influenced by agency resources and personnel: 1) reduce conflicts at developed sites; 2) reduce self-
defense killings; and 3) reduce vandal killings (Servheen et al. 2004).  

To address action number 1, the committee recommended that a demonstration area be established to 
focus proactive, innovative, and enhanced management strategies where developed site conflicts and 
agency management actions resulting in relocation or removal of grizzly bears had historically been 
high. Spatial examination of conflicts identified the Wapiti area in northwest Wyoming as having one of 
the highest concentrations of black bear and grizzly bear conflicts in the GYE. The North Fork of the 
Shoshone River west of Cody was then chosen as the first area composed primarily of private land to 
have a multi-agency/public approach to reducing conflicts at developed sites.  

In 2005, the Department began implementation of the Bear Wise Community Program. Although the 
program’s efforts were focused primarily in the Wapiti area, the Department initiated a smaller scale 
project in Teton County to address the increasing number of black and grizzly bear conflicts in the 
Jackson, Wyoming area. For the last 12 years, the Bear Wise Community Programs in Northwest 
Wyoming have deployed a multi-faceted education and outreach campaign in an effort to minimize 
human-bear conflicts and promote proper attractant management. Although a wide array of challenges 
remain and vary between communities, many accomplishments have been made and progress is 
expected to continue as Bear Wise efforts gain momentum. In an effort to broaden the scope of the 
program, this work was rebranded as the Bear Wise Wyoming Program.  
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contacting hundreds of participants over a 3-day period. Pinedale’s Rendezvous Days attracts 
approximately 10,000 people over the 4-day event and Department employees contact an 
estimated 1,000 constituents. 

¶ Large Carnivore Section personnel hosted a bear booth at the Sublette County Conservation
District’s “Spring Expo” and reached approximately 200 people.

Jackson Hole Project Update 

The Bear Wise Jackson Hole program continues educational and outreach initiatives in an effort to 
minimize human-bear conflicts within the community of Jackson and surrounding areas. In 2016, the 
program’s public outreach and educational efforts included the use of signage, public workshops and 
presentations, distribution of informational pamphlets, promoting awareness about bear spray, carcass 
and fruit tree management, and utilizing our bear education trailer.  

¶ A bear education trailer was purchased in August 2010 with funding contributions from the
Department, Grand Teton National Park, Bridger Teton National Forest and Jackson Hole
Wildlife Foundation. Two bear mounts (1 grizzly bear and 1 black bear) have been placed in the
trailer along with other educational materials. The bear mounts were donated to the Department
through a partnership with the United States Taxidermist Association and the Center for Wildlife
Information. The trailer was displayed and staffed at various events and locations including
Teton National Park, Jackson Elk Fest, Fourth of July Parade and the National Elk Refuge
Visitor Center.

¶ Public service announcements were broadcast on 4
local radio stations in Jackson for a total of 6 weeks
throughout the spring, summer, and fall of 2016. The
announcements focused on storing attractants so they
are unavailable to bears and hunting safely in bear
country.

¶ Numerous educational talks were presented to various
groups including homeowner’s associations, guest
ranches, youth camps, Jackson residents, tourists,
school groups and Teton County employees.

¶ Door flyers with detailed information about attractant
storage and bear conflict avoidance were distributed in
Teton County residential areas where high levels of
bear/human conflicts were occurring.

¶ A considerable amount of time was spent removing
ungulate and livestock carcasses from residential areas and ranches in the Jackson Region.

¶ Worked with the residents at a north Jackson subdivision and a property management company
to pick apples from 70 crab apple trees that were a significant bear attractant.

¶ Refrigerator magnets featuring tips about proper attractant management were distributed to
Teton Village homeowners, Aspens Property Management and Jackson Hole Mountain Resort
lodging.
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